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Welcome

Congratulations on joining the community of users worldwide who rely on Harvard Bioscience products to perform
preclinical physiologic research. Thank you for your interest in Harvard Bioscience products. We are committed to providing
you with quality products and services.
This manual will help you get to know your SMARTIO 2.5 software for your video tracking and laser optogenetic system.
The structure of the manual was designed to sequentially guide you through setting up your SMARTIO software.
WHAT YOU WILL BE LEARNING

e Install and set up your video tracking and laser optogenetic system.

e Start and configure a new experiment.

e Acquire, analyze, and visualize data.

Scientific Background

SMARTIO is the specific evolution of the SMART 3.0 video-tracking software adapted for combining the video recording
and video tracking functions of the SMART 3.0 with neural recording and stimulation (electrical and/or optogenetics). The
version 2.5 includes several improvements:
e The possibility to record videos and from up to 16 image sources at the same time, thanks to the integration of
SMARTIO 2.5 with Record-IT! Media 1.0.03.
e The possibility to acquire tracking data from up to 8 image sources at the same time.
e The possibility to integrate the tracking data with neural recording and stimulation (electrical and/or optogenetics)
in up to 8 image sources at the same time.

Application Overview

Commercially, the SMARTIO functions are available through the SMARTIOBASIC package, including SMARTIO license and
customized (CS), global activity (GA) and TriWise (TW) extensions, and the SMARTIOSUPER packages, including everything
included in the SMARTIOBASIC package plus the Multiple Arenas (MA) extension.

Videa Track
Ephys Opto
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The SMARTIOBASIC and SMARTIOSUPER provides the following specific functions:

\/.deo Video recording (up to 16 image sources).

T Video tracking (up to 8 image sources).
rack

Combined behavior and neural recording (Ephys) (up to 8 image sources).

Ephys

Opt Combined behavior and Optogenetics (Opto) (up to 8 image sources).

Please find below a list of equipment that can be combined with the SMARTIO system.
Multichannel Systems (MCS) wireless neural recording system

multichannel * (https://www.multichannelsystems.com/products/wireless-systems)
systems

Third-party stimulator (ex: laser optogenetics stimulator)

www.panlab.com
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1. SMARTIO 2.5 AND SMART 3.0

The SMARTIO platform uses many of the functions provided by the SMART Video Tracking V3.0. The combination of the
classical video recording/tracking process with optogenetic stimulation (laser) has implied a structural change in the
application making it independent from the existing SMART video Tracking V3.0.

The experimental file and related files generated by the application are provided with a new extension: *.smep followed
by a letter identifying each file.

File Extension
Experimental file * smepe
Configuration file * smepq
Zone files * smepz

Important: The experimental files generated by SMARTIO are not compatible (cannot be opened) with
SMART Video-Tracking 3.0 versions or inferiors and vice-versa.

SMART and SMARTIO need 2 different licenses (separate USB Dongle USB Key).

A
A

Similar to SMART Video-Tracking 3.0, SMARTIO structure is internally composed of a platform that can be associated to
experimental modules and extensions. The experimental modules provide specific tools to fit the specifications of the
experimental paradigm. These tools include predefined zone templates, stop conditions and advanced analysis reports and
calculations.
Combined with one or more modules, the extensions provide additional capacities/performance to the video-tracking
system.

e SMARTIO CS

. This is the standard experimental module associated with the SMARTIO platform.

oSMARTIO GA
» SMARTIO-GA is the Global Activity extension to extend the data acquisition process not only to
track the position of the animal but also to detect animal movements even without animal’s
displacement.

96 ¢ SMARTIO TW
8 SMARTIO-TW enables advanced animal detection/tracking capabilities (other than the standard
center-of-mass tracking):

e the TriWise® technology which enables SMARTIO to automatically track the subject’s
head, center and tail-base. This information is essential to refine the zone transition and
permanence calculations, to enable the automatic detection of rearing, rotation and
stretching and to calculate other advanced analysis parameters.

e the Color detection technology which enables SMARTIO to track animals marked with a
color. This information is essential for tracking a specific part of the animal body or for a
100% reliable identification of the subjects in a Social Interaction test.

www.panlab.com
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¢SMARTIO MA

. SMARTIO-MA is the Multiple Arenas extension. SMARTIO-MA makes it possible to
simultaneously track subjects independently in multiple separated arenas, boosting thus the
productivity of your lab. Only your computer’s performance limits SMARTIO!

Modules and extensions included in the SMARTIOBASIC and SMARTIOSUPER packages are listed in the following table:

SMARTIOBASIC SMARTIOSUPER

?’/ SMARTIO CS . .
b
» SMARTIO GA . .
e
S . .
O SMARTIO TW
.i| smARTIO MA )

www.panlab.com
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2. INSTALLATION OVERVIEW

2.1. COMPATIBILITY WITH MCS IN VIVO ELECTROPHYSIOLOGY SYSTEM

SMARTIO can also be used with the Multichannel System MCS wireless neural recording and stimulation system.

H * o W2100 neural recording and stimulation system
mUItlgl;iqgﬂ‘S o Multi Channel Suite software

Web:
https://www.multichannelsystems.com/products/wireless-systems#products).
https://www.multichannelsystems.com/products/multi-channel-suite

SMART
Multi Channel Suite Video-Tracking
Software software

W2100-Video-System
Video Recording

w Neuro Recording (Wireless)

l Stimulation/Optogenetics

(Wireless)
Interface

External Stimulus
A / N TTL Trigger

Video Neural Video
? Vises Recording Recording Tracking &
R «Q + Stim Events - Activity
= & «—>
! \ l I

T Receiver
= Headstage
Multi Channel Analyzer

MATLAB

In this configuration, the systems are used as following:
e  The MCS system records both the video of the experiment and the neural data at the same time.
e The video file is then analyzed off-line by SMARTIO to get the behavioral data report.
e The neural data, video file and behavioral data reports are consolidated in Multi Channel Analyzer.
e  Further analysis and correlation can then be carried out in other statistical software such as Matlab if needed.

2.2. COMPATIBLE LASER OPTOGENETIC SYSTEMS

SMARTIO is also able to interact with the Panlab Linkbox01 interface units (Legacy and/or High-Speed versions) to provide
2 output TTL signals able to trigger an external device such as an optogenetics laser stimulator.

Specific adapter cables would be needed to connect the Panlab Linkbox01 interface to the optogenetics laser stimulator.
The adapter cables are not provided with the SMARTIO system because these adapters would depend on the optogenetics
laser stimulator device used for the experiment. Panlab technical support should be contacted to discuss this point before
purchasing the SMARTIO software or Panlab Linkbox01 interface.

www.panlab.com
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2.3. SYSTEM REQUIREMENTS

The computer must fulfill the following specifications:

Intel Core™ i5-6700 for other applications (Celeron processor not supported).

8 GB RAM or superior.

1 TB hard drive or superior (minimum 500 GB).

Display: 1280 x 720 pixels and 32-bit true color. Screen text size must be set at 96 DPI (100%).

USB ports

One free USB 2.0 port would be used for the software License and installation tools USB key

One free USB 3.0 port is needed for the connection of the camera (direct USB connection or through an
analog/digital converter)

The Teleswitch unit requires an additional free USB 2.0 port to work. Please refer to chapter 16.4 - TELESWITCH
SETTINGS for more details on how to connect and configure the Teleswitch device

One free USB 2.0 would be needed when SMARTIO is combined with an external Optogenetics laser device that
would require the connection of the Panlab Linkbox01.

i We strongly recommend the use of a desktop PC to acquire data. The use of a laptop should be only limited

to the analysis of the acquired data or to acquire data with low demand of resources. In this case, please be
sure to set your laptop in “High performance” mode, disabling the Energy saving mode.

Supported operating systems:

Microsoft® Windows® 11 64-bit.

Video sources:

Live image sources supported: see chapter 7 DEVICES

Digital video files: SMARTIO is provided with an embedded digital video file recorder. SMARTIO is also fully
compatible with the range of RECORD-IT!® digital video recording solutions provided by Panlab Harvard
Apparatus, including the Record-it! Media software.

iﬁ be compatible with SMARTIO. The corresponding CODEC used to record the video file must be installed in

In case the digital video files were not recorded with RECORD-IT!® technology, check that the video would

the SMARTIO computer to process the specific file format. Please refer to chapter 3.9 - CODECS AND
SUPPORTED VIDEO FILES for more details.

Third-party software required:

Microsoft Excel® 2010 or higher (only for reports and data exported in Excel format).

A Microsoft® Office 32bit is not compatible with reports generated with SMARTIO. Please check that the

version installed is 64 bits.
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2.4. INSTALLING THE SOFTWARE

SMARTIO software and license are delivered within a single USB flash key. The key contains the software installation tool,
this User’s Manual in PDF format and other components required to work in specific conditions.

Due to security reasons of the Windows® operating system, you will need to have the administrative rights
! to install the software and other components. Please contact your IT staff before installing the software.

To install SMARTIO 2.5, follow the next steps:

1. Plug the USB flash key in a free USB 2.0 port of your computer and wait until Windows® installs it as a new

removable drive.

2. Access the new removable drive detected and execute the PANLAB.EXE file.
3. Click on the “Install SMART 1/0 v2.5” option.

[P) PANLAB - SMART /0 v2.5 = X

Smart I/O

@ Install SMART I/O v2.5

@ Digital Video Codecs

@ Hardware Drivers

® Read SMART I/O User Guide
@ Install Acrobat Reader

Exit

4. An installation wizard will be shown. Read carefully the “License Agreement” statement and select the “I accept
the agreement” to continue the installation of SMARTIO. Then click the [Next] button to start the installation.

f_‘? Setup - SmartlQ v2.5 _ x

License Agreement
Flease read the following important information before continuing.

Flease read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

USER INFORMATION: Please read the following User License .
agreement carefully. The installation or use of the Software

provided implies that the User accepts the terms of the same.

1. LUCENSE CONTENT

The User shall obtain the Software and documentation with a v

m demmFmable i el wicbd of iicm Thim cmmn o ok

I @I accept the agreement I

()1 do not accept the agreement
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5. Enter the name of the user and the company in the correct field. Click [Next] button to continue.

@ Setup - Smartl0 v2.5

- X
User Information
Please enter your information,
User Name:
|USer1 |
Organization:

[P 1nc. |

During the installation, the software will be installed in a new folder called [Panlab\SmartlO v2.5] created, by
default, under the “Program Files” folder of your hard disk. However, it is possible to choose a different location to

install the software. This is independent of the data folder, which will be defined later. Click the [Next] button to
continue.

& Setup - Smartl0 v2.5 - 4

Select Destination Location
Where should Smartl0 be installed?

Setup will install SmartIO into the following folder.

To continue, dick Next. If you would like to select a different folder, dlick Browse.

ab\SmartlQ 2. 5) Browse...

At least 546,0 MB of free disk space is required.

7. Select the type of installation you need:

&) Setup - Smartl0 v2.5

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to
install, Click Next when you are ready to continue.

Ful installation

Core application files.

543,5MB
sample files 1,3MB
video files 116,8 MB

Current selection requires at least 664,5 MB of disk space.
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FULL Install SMARTIO and a set of video sample files.

COMPACT Install only SMARTIO

Install SMARTIO and allows you to select whether to install video sample files or experiment samples

CUSTOM | to your hard disk.

8. Click the [Next] button to continue and select the Create a desktop icon option from the Select Additional Tasks
window.

€°' Setup - Smartl0 v2.5 _ X

Select Additional Tasks
‘Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while instaling SmartIO,
then dick Next.

Additional shortcuts:

9. Click the [Next] button to continue. In the Ready to install window, click the [Install] button.

) Setup - Smartl0 v2.5 - X &) Setup - Smartl0 v2.5 - X
Ready to Install Installing
Setup is now ready to begin installing SmartIO on your computer. Flease wait while Setup installs SmartIO on your computer.
Click Install to continue with the installation, or dick Back if you want to review or Extracting files...
change any settings. C:\Program Files\Panlab\SmartlO 2. 5'\Gin64\avformat-58.dl
User information: A
et |
HP Inc.
Setup type:

Full installation

Selected components:
Core application files,
Sample files
Video files

Additional tasks: b4

< Back Install Cancel
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10. Click the “Finish” button to end the installation process.

) Setup - Smartl0 v2.5 —

Completing the SmartIO Setup
Wizard

Setup has finished installing SmartlO on your computer, The
application may be launched by selecting the installed
shortouts.

Click Finish to exit Setup.

A new shortcut will be shown on your desktop once the Installation process is finished.

<

&

Smartl0 2.5
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The USB flash key also serves as a software protection key, used to prevent software from unlawful use. Only one key is
provided per purchased license, so it is not possible to record data on more than one computer at a time with one single
key.

2.5. THE USB FLASH KEY

i Please DO NOT rename the USB unit (its name should always be PBLICENSE).

Please DO NOT remove or modify any file stored within the USB flash key, especially the regkey.dat file
which stores the information regarding your license of use.

Please check that the key is plugged in before SMARTIO is started. If no protection key is present, data acquisition will not
be possible.

G:"tl Select your option... >

Emat /O

Please, select a task:

Continue Analyze

B ) S

Ma licenge was found. If vau have a licensge, insert the USE key and restart Srart /0.

2.6. INSTALLING THE REMOTE-CONTROL UNIT

If a wireless remote-control unit (a.k.a. Teleswitch) was acquired, please refer to the chapter 16.4 - TELESWITCH SETTINGS
for more details on how to install and use it.
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3. INSTALLING THE IMAGE SOURCE

SMARTIO processes the sequence of images (frames) coming from a source, synchronizes the image with
electrophysiological data and extracts the information related to the animal behavior (position, speed, events, etc.).

SMARTIO can process images coming from two types of sources:

e Live image, using the external image sources provided by the camera or from live image simulator provided with
the system.
e Digital video files.

3.1. LIVE IMAGE SOURCES

Live image sources are external devices that provide a sequence of images at the same time in which the animal is moving
within the arena. SMARTIO supports image sources with a framerate of up to 40 frames per second (fps) depending on the
type of the image source. Each frame is generated by converting the color of the real scene into a matrix of digital values
called pixels. SMARTIO analyzes each pixel of each frame to get all the information and provides it to you in a more
convenient manner.

Live image source Cost Quality Flexibility
Digital Camera Medium- High High Medium
Analog-digital converter Low Medium Medium
Webcam Low Medium-High Low

SMARTIO also provides some simulated image sources, so that the application can be used in live source mode without the
need of connecting a camera (see chapter 7.1 - Live image selection).

Camera considerations

SMARTIO can be used with a wide variety of standard analog cameras or user-defined image sources (Infrared cameras,
camcorder, WIA-compliant USB camera, webcams, etc.). The choice of the camera depends on the requirements of your
experimental setup.

Live Image Source Max. Frame Rate

Digital Camera 40 fps
Analog-digital video converter 25 fps
Webcam 16 fps

The functions of SMARTIO strictly depend on the number and type of cameras used in each experiment:

VIDEO ‘ TRACK EPHYS/OPTO

Webcam

Up to 4 cameras

Up to 4 cameras

Not recommended

(see chapter 3.2)

Digital USB 3.0 Color and MC

Up to 16 cameras

Up to 8 cameras

Up to 8 cameras

(see chapter 3.3)

Digital USB 3.0 NIR

Up to 6 cameras

Up to 6 cameras

Up to 6 cameras

(see chapter 3.4)

Digital USB 2.0 Color and MC

Up to 16 cameras

Up to 8 cameras

Up to 8 cameras

(see chapter 3.5)
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Digital USB 2.0 NIR 1 camera 1 camera 1 camera (see chapter 3.5)

Network cameras Up to 16 cameras | Up to 8 cameras | Not recommended (see chapter 3.5)

o Frame rate

A suitable frame rate for rat and mice tracking is 16 frames/sec (16 fps). SMARTIO increases this rate up to 40 fps
(depending on the live image device used) so that the requirements of many of your experimental projects are fulfilled
more than enough. However, both the camera and the recording unit used with the system should allow
playing/recording the experiment with this rate. The standard image sources and recorders provided together with
SMARTIO have been thoroughly tested by Panlab Harvard Apparatus to assure that they fulfill this requirement.

A higher frame rate can be achieved by recording a video with a higher frame rate and then processing it with SMARTIO.
For more details about important factors to be considered while recording digital video files, please refer to chapter
16.2 - RECORDING SETTINGS and chapter 7.1 - IMAGE SOURCES).

e Resolution and Angle of Vision (lens)

The quality of the detection of the subject to be tracked will depend on the resolution of the camera, the maximal
angle of vision of the lens installed and the distance between the camera and the experimental area. The subject must
be "big" enough (and lighting conditions should be quite good to reduce the use of filters) to be detected and tracked.
The standard camera provided by Panlab is associated with a standard lens that have maximal angle of vision of 90
degrees (focal length of 3 mm) radial of the camera. This angle of vision is suitable for most of the standard experiment
conditions as it allows receiving the image of a 4 x 4 m area in a room with 2.5 m ceiling height. SMARTIO does not
work with tangential distortion and the radial of the camera. For this reason, we recommend the camera to be as far
as possible from the arena in a zenithal position, avoiding the use of wide-angle lenses.

e Color /B&W / Infra-red

Standard analog cameras provided with SMARTIO are in color, but this is not mandatory for the experiment. However,
the compatibility among all the devices in your setup must be assured so please contact your dealer to select the best
option for your specific needs. It is very important to optimize the contrast between the subject and the experimental
background to ensure optimal detection and tracking. Many times, in standard experiments involving mazes, a better
contrast is obtained with B&W cameras. Infrared cameras are recommended when working with very low lighting
conditions or in complete darkness.

e Lens adjustments

When working with a camcorder, it is very important to deactivate any automatic adjustment (aperture, zoom, focus)
because the lens settings must remain unchanged during the whole tracking process.

e Camera positioning

The camera must be fixed above the experimental area in a zenithal position ensuring that it will stay immobile
throughout the whole experiment. Any movement of the camera during the experiment may strongly impact the
tracking process. The light obstructer, the zoom and focus of the camera must be set so to obtain an image as the more
defined as possible. In case of using digital webcams, disable any automatic adjustment (such
I;I as auto-focus or lighting auto-adjustment). All these settings must remain unchanged during

the tracking process.

the RECORD-IT! solutions provided by Panlab Harvard Apparatus. These options provide an

‘ ‘ It is strongly recommended to record the image of the experiment in a video digital file using
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opportunity to open the video of the experiment again afterwards and to track the animal with other detection
settings.
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3.2. WEBCAM

Webcams should be used only for recording or video tracking without TTL triggering (Ephys and Opto
TE functions), due to a possible delay between the animal’s movement and the image source.

Standard USB webcams are one of the commonly used live image sources. They offer a reasonable trade-off between image
quality and cost. However, due to technical limitations of the USB communication protocol, webcams cannot be used with
long distances between the computer and the arenas. SMARTIO can record from up to 4 webcams simultaneously at 16
fps as maximum frame rate. If more than one webcam is to be connected, we recommend use of a specific 4-port USB Hub
(Renkforce; 4 Port USB 3.0 HUB).

From Panlab-Harvard Apparatus, we recommend the use of the Logitech HD C9xx series of webcams.

Please refer to the manufacturer instructions to install the drivers of the webcam and avoid installing the generic drivers
that Windows may try to install by default. Other standard USB webcams may be installed following a similar procedure.

Webcam

USB Cable

USB Cable
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3.3. DIGITAL USB 3.0 COLOR AND MONOCHROME CAMERAS

Even though SMARTIO can work with several models of digital cameras (provided that the correct driver is correctly
installed), we only ensure total compatibility with the digital USB 3.0 cameras manufactured by Basler.

A Connecting a USB 2.0 camera to a USB 3.0 port will not increase the performance of the camera.
Similarly, connecting a USB 3.0 camera to a USB 2.0 port will make the camera work as a 2.0 camera.

o >
USB 3.0 Digital , \
Camera " USB Cable

Depending on the configuration purchased we provide 3 USB cable length options with our cameras: 3 m, 5 mor 8 m
(5 m cable with a 3 m extension cable).

Using a USB Hub to expand a USB port to 4 ports, it will be possible to connect up to 4 Digital USB 3.0 cameras
simultaneously using SMARTIO. On the other hand, to connect more than 4 cameras, an expansion card (PCle) will be
necessary. For example, one PCle connected to 4 USB Hub will allow to connect up to 16 Digital USB 3.0 cameras
simultaneously. In this case, please follow the manufacturer instructions to install it. Please be aware that you will
need to power the PCle connecting it to a cable from the power unit within the PC, so it would be better to use a slot
near the power unit. Ask your IT Department if you need further assistance.

Up to 16 Digital USB 3.0 cameras can be used for video recording only. For video tracking, with or without
TTL triggering (Ephys and Opto functions), the maximum number of cameras that can be used
simultaneously is 8.

Table 1 reports the maximum frame rate allowed for each camera model, depending on the number of cameras
simultaneously connected:

Table 1: USB 3.0 Color and Monochrome cameras

FPS per number of cameras

REFERENCE ENSOR B RESOLUTION -16*t
C SENSO us SOLUTIO 2-at 5.g*t 9-16 .
(only recording)

1280X960 25fps | 20 fps ] ]

CAMDC3COLOR Color 3.0 640X480 25fps | 20fps | 16 fps 16 fps
1280X960 25 fps 20 fps - -

CAMDC3BW | Monochrome 3.0 640X480 25fps | 20fps | 16 fps 16 fps
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TNeed USB 3.0 Hub
*Need USB 3.0 PCle

USB 3.0 Digital ‘I

Cameras ‘1 USB Cable

1

"'2,5VDC,2A —_— ‘\’ Jl = ‘
- A

"
I‘: () T P 23 USB Cable

USB 3.0 Digital ‘,
Cameras ‘ D T

L

)

—
—

USB Cable
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Installing Pylon Viewer

1. Unpack the camera.

IMPORTANT: Do not plug the camera into any USB port before step 7 of this installation guide.

A

IMPORTANT: Uninstall any previous version of Pylon Viewer present on the PC before proceeding

2. Please make sure to have administrative privileges for the computer where the device will be installed. Contact
your IT staff to ensure you have administrative rights before continuing with this procedure.

3. Plugthe installation key of SMARTIO into a USB port and launch the installation tool (PANLAB.EXE).

4. Select the Hardware Drivers option.

[P PANLAB - SMART /0 v2.5 — X

Smart |/O

@ Install SMART I/O v2.5
Digital Video Codecs

®
@ Hardware Drivers

® Read SMART I/0O User Guide
@ Install Acrobat Reader

Exit

5. Enter in the Digital Cameras\Basler Digital 3.0 - Basler GigE Vision folder and execute the file.
6. Read and accept the Terms & Conditions. Then click on Next.

Welcome

Next Cancel

Copyright (c) 2007-2021 Basler AG
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7. Select the Camera User profile.

Profiles

Camera Usez 3\:“&‘(::@“ Custorr ‘

Back Next Cancel

Copyright () 2007-2021 Basler AG

8. Inthe Interfaces window, please be sure to only select USB and GigE. To avoid lagging problems during the use of
the camera in SMARTIO, do not select CXP or Camera Link. Click on Next.

Interfaces

USB y GigEA Yy .‘

9. Specify the destination folder and click on Next.

Destination Folder

Change...

Back Next Cancel

Copyright () 2007-2021 Basler AG
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10. Click on Install to proceed with the installation.

Ready to Install

v
v GigkE

During installation and uninstallation of pylon,
network connections will temporarily become
unavailable. Close all applications needing a network
connection before proceeding with the installation!

Back Install Cancel

Copyright (c) 2007-2021 Basler AG

11. Click on the Close button to finish the installation. Restarting the computer is advised.

A’ pylon6

Enjoy pylon

Close

Copyright (c) 2007-2021 Basler AG

12. Plug the device into a free USB 3.0 port.

13. Windows 11 will automatically install the cameras. If working with Windows 10, wait for the Windows Device
installation assistant to launch and follow the default steps until finishing.

14. In Device Manager, check that the cameras are detected.

File Action View Help
e M Em 8
v & PB2203
> & Audic inputs and outputs
> W Audio Processing Objects (APOs)
v = Basler USB3 Vision Cameras
= Basler pulse USB3 Vision Camera
= Basler pulse USB3 Vision Camera
= Basler pulse USB3 Vision Camera
= Basler pulse USB3 Vision Camera
> E& Computer

> wm Disk drives
> [ Display adapters
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Configuring Basler USB digital cameras with Pylon Viewer

Configuring a new camera model

1.

Select Tools > Pylon USB Configurator
Tools  Workbench  Window  Help
Bandwidth Manager Ctrl+B

Firmware Updater

pylon GigE Configurator
pylon IP Configurator
pylon USE Configurator

& N2y S

Options...

Identify the cameras connected: the path may change whether the camera is connected directly to the
motherboard, through a USB Hub or an additional PCle card.
# pylon USB Configurator 64-Bit

File View Options 7

2 EtES

v N Computer
Vv - #p USB xHCI Compliant Host Controller
v - USB 3.0Roct Hub
¢+ Mass Storage
> - v HP Wired Desktop 320K Keyboard
> g 2AG Wireless Mouse
#1+ USB Optical Mouse
#v USB Flash Drive
#iv USB Composite Device
¥ Basler puA1280-54uc
Vv #iv USB Composite Device
¥ Basler puA1280-54uc

v

<

Click on the camera and go to the Details table.
Check that the Serial Number of the camera is correct, that the Is operative at: field shows USB 3.n device and
that Supported bus speeds: indicates High-Speed, Super-Speed.

Device Info Details

i Basler puA1280-54uc
°

Model name: PUA1280-54uc

Vendor name: Basler

Manufacturer info: dtx=xa3

User-defined name:

Serial number

P

DOriver manufacturer:  Basler

Device nstance ID:  USB\VID_26768PID_BAO48MI_00\AS3SCE 10EEA280000
Hardwere ID(s): USB\VID_26765PID_BAO4SREV_D000SMI_00, USB\VID_26763P1D_BAO4SMI_00
Driver key name: {7obfeech-947¢-11e1-bc58-00 162163196} 10001
Driver: pinu3v

Driver date: 7/19/2019

Driver version: 11.3.0.0

B )

Manufacturer Basier

Product: PUAL280-54uc

Vendor: Basler AG
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A

If the Is operative at: field shows USB 2.n device, the speed of the bus would not be enough to support
the performance of the camera(s). Remove the USB cable from the USB 2 port and connect it to a USB 3
and restart from step 12 of section “Installing Pylon Viewer”.

5. Click on File > Exit to close the USB configurator

6. Under the Devices section identify the camera by its serial number

¥ (Camera Emulation
Basler Emulation (0813-0000)

v |SB
Basler puA1230-54uc (23849574)
Basler puf1230-5duc (23874451)

7. Select Camera > Open Device

Camera  Tools  Window Help
® Open Device Ctrl+0

8. Select Category > Image Format Control

9. In

10. cl

11.

Category

% Basler pud1280-54uc [23849574)
Analog Control b
Image Format Coqtrol

Acquisition Control ?

sert the value 2 in Binning Horizontal and Binning Vertical
Binning Horizontal Mode | Average A4

Binning Horizontal 2

Binning Vertical Mode Average

Binning Vertical 2

ick on 59 on the top main menu to open the preview of the camera

ick on the Features — Basic tab shown at the bottom left of the Pylon application main window.

Festures - Al
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If the Features — Basic tab is not visible, click on the Window tab at the top of the task bar to show it

Window  Help
Action Commands

~  Devices

~  Feature Documentation
Feature Properties

~  Features — All

~  Features — Basic
Histogram
Message Log
Recipe Management
Recording Settings
Sharpness Indicator
Werkbench
vTeol Documentation

vTools

Reset Window Layout

12.

13.

14.

15.

16.

Set Exposure Auto, Gain Auto and Balance Whites on OFF

Feature Value

Exposure Tim... 15085.0 s

Exposure Auto Off (e

Gain [dB 0.0 v l
Gain Auto Ooff (——
Balance Whit... Off (—
Acquisition F... 100000.0

Set the optimal Exposure Time and Gain [dB] to have a clear and definde image

Click on @ on the top menu to stop the preview

Select Category > User Set Control

Auto Function Control
User Set Control
Test Contral User Set Control
Category that contains the user set control parameters, ‘

Transport Layer Control

Select User Set Selector > User Set 1 and User Set Default > User Set 1

Feature Value

User Set Selector User Set 1 W
Default

User Set Load
User Set 2

User Set Save User Set 3

User Set Default User Set 1 v
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17. Select User Set Save > Execute to save the configuration

Feature Value

User Set Selector User 5et 1 b
User Set Load Execute

User 5et 5ave D Execute

User 5et Default User Set 1 W

Different settings may be saved in different User Sets if the same camera is intended to be used with
A different light conditions. In SMARTIO it will be possible to select the correct setting when defining the

image settings (see chapter 7.1 - USB digital camera image source)

18. Select Camera > Save Features and indicate name and path of the configuration file

Camera Jools Window Help

| @ Close Device Ctrl+0
(2] Single Shot =
04 Continuous Shot 7
;@ Stop F3
@ Pause Fg
® Record F10
l SovmEminrs L\S File name: | puA1280-34uc_23349574-halfsize.pfs

et Brims o Save as type: | Pylon Feature Stream (*.pfs)

19. Select Camera > Close Device to exit

QAR EEXEO®O KA

Close Device

Devi

Configuring a camera of an existing model

If using multiple cameras of the same model, follow the next steps to apply the same configuration to all the cameras.

1. Identify the camera by its serial number
v 5B
Basler puA1280-54uc (23849574)
Basler puA1280-54us (23874431)

Raclar mo A1 38N 540 I2RBRARRT

2. Select Camera > Open Device

\DOxOOO AQ
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3. Select Camera > Load Features ... to load a pre-exisiting configuration file

Camera  Tools Window Help

@ CloseDevice Ctrl+0

(£ Single Shot F6

04 Continuous Shot F7

® stop F8

W) Pause Fo Mame

(® Record F10 o _

Record-it! Video Recording

Save Features ... Reflect
Load Features . N | puA1280-Fduc 23849574 halfsize pfs
e Aceess 1] puA1280-54um_23896977-halfsize.pfs
Copy Camera Features Ctrl+Shift+C

4. Select User Set Selector > User Set 1

Feature Value

User Set Selector User Set 1 W
Default

User Set Load
User Set 2

User Set Save User Set 3

User Set Default User Set 1 v

5. Select User Set Save > Execute to save the configuration

Feature Value

User Set Selector User 5et 1 ~
User 5et Load Execute

User Set Save l: Execute

User Set Default User 5et 1 ~

6. Select User Set Default > User Set 1 to define this configuration as default

User Set Save Execute

User Set Default Default s
User Set Save Execute

Default
User Set Default Default ~ User SEE
User Set 3
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7. Select the tab Window -> Features - Basic to visualize a summary of the selected configuration

Feature Value

wan |
Height 80 2 I
Pixel Format YCbCrd22 8 v
Exposure Tim... I

Exposure Auto Continuous v
Geinlc8 |

Gain Auto Continuous ™
Balance Whit... Continuous ™
Acquisition F... 16.0

[ Show Unavailable Features e

Features - Al FeamreL\: Basic

8. Select Camera > Close Device to exit

QAR IHEOOE &Q

Close Device

Dev

Configuring the correct bandwidth/frame rate for each camera

The factory configuration of the cameras is set by default to high resolutions. This setting needs to be lowered for optimal
use with our video solutions. The following step is very important to ensure the performance of the video recording process
(frame rate/resolution).

1. Once configured all the cameras connected to the PC, open Tools > Bandwidth Manager
Tools  Window Help
Bandwidth Manager Ctrl+B

Firmware Updater

pylon IP Cenfigurator
pylon USB Cenfigurator

& Y% =il

Options...

2. Select all the cameras:

Camera

usB

w LSE xHC| Compliant Host Controller
B Basler puA1280-54uc (22886656)
B Basler puA1280-54uc (23886657)

3. The bandwidth of the USB Controller (or the Hub) and the bandwidth per each camera are shown in the column
Bandwidth (MB/s). The sum of all the bandwidths of the cameras must be lower than the total bandwidth of the
USB Controller. In this case, 163 MB/s per two cameras is 326 MB/s total, which is lower than 450 MB/s.
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Camera Bandwidth (MB/s)

UsB

v USB xHCI Compliant Host Controller ~450
B Basler puA1280-54uc (23886656) 183 s l
B Basler puA1280-54uc (23886657) 163 53 I

If the sum of the bandwidth of all the cameras exceeds the bandwidth of the USB controller, divide this last value
for the total number of cameras + 1.

In this example, the four cameras use a total bandwidth of

163 MB/s * 4 =652 MB/s

which is higher than 450 MB/s managed by the USB controller.

Camera Bandwidth (MB/s) Pay
uss
Vv USB xHCI Compliant Host Controller ~430

v Generic SuperSpeed USB Hub
B Basler puA1280-54uc (23849574) 163
B Basler puA1280-54uc (23886656) 163
@ Basler puA1280-54uc (23886657) 163

B Basler puA1280-54uc (23886660) 163

| |6

“

Divide 450 MB/s by (4+1) = 5 cameras (total 90 MB/s) and modify the bandwidth per each camera.

Camera Bandwidth (MB/s)
Vv USB xHCI Compliant Host Centroller ~450

Vv Generic SuperSpeed USB Hub
B Basler puA1280-54uc (23849574)
@ Basler puA1280-54uc (23886656)
@ Basler puA1280-54uc (23886657)
B Basler puA1280-54uc (23886660)

2(|8(8|8

[ [ ar |an
=2 R R B

4. Click on Start Analysis

5. Check the value under the column fps Sent is higher than the values reported in Table 1 (for the number of
cameras connected). Check that no errors are shown under the column Errors.

fps Sent fps Received Images  Errors
5497 54.98 397 0
5497 54.99 396 0
5497 54.96 395 0
5497 55.00 395 0

6. Click on Stop Analysis and then on Close to exit the Bandwidth Manager.
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3.4. DIGITAL USB 3.0 NIR CAMERAS

SMARTIO works with a wide variety of digital cameras (provided that the relevant driver is correctly installed), but we only
ensure total compatibility with the digital USB 3.0 NIR cameras manufactured by IDS.

Panlab-Harvard Apparatus can only provide after-sales support on the SMARTIO camera management if used with the
models recommended in this User Manual.

Depending on the configuration purchased we provide 3 USB cable length options with our cameras: 3, 5 or 8 m.

(o W) >

USB 3.0 NIR
Digital Camera

USB Cable

Using a USB Hub to expand a USB port to 4 ports, it will be possible to connect up to 4 Digital USB 3.0 cameras
simultaneously using SMARTIO. On the other hand, in order to connect more than 4 cameras (up to 6), an expansion card
(PCle) will be necessary. In this case, please follow the manufacturer instructions to install it. Please be aware that you will
need to power the PCle connecting it to a cable from the power unit within the PC, so it would be better to use a slot near
the power unit. Ask your IT Department if you need further assistance.

Table 2 reports the maximum frame rate allowed for each camera model depending on the number of cameras:

Table 2: USB 3.0 NIR cameras
FPS per number of cameras
2-4t 5-6*+ 7-16

REFERENCE SENSOR usB RESOLUTION

CAMDC3NIR NIR 3.0 640x512 25 fps 16 fps 16 fps -

TNeed USB 3.0 Hub

*Need USB 3.0 PCle
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AQLsvoca
4

USB 3.0 NIR
Digital Cameras

ALsvocaa
’

',”z‘ USB Cable

Installing the drivers of the IDS USB digital cameras

To install an IDS digital camera in Windows® systems, please follow the next steps:

1. Unpack the camera, remove the O-ring from the objective and mount the lens. If the O-ring is not removed, the
image received from the camera may be blurry. This ring may be black or silver in color.

Do not plug the camera into any USB port before step 7 of this installation guide.

A

Please make sure to have administrative privileges for the computer where the device will be
installed. Contact your IT staff to ensure you have administrative rights before continuing with this
procedure.

2. Plug the installation key of SMARTIO into a USB port and launch the installation tool (PANLAB.EXE).
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3. Select the Hardware Drivers option.

[P) PANLAB - SMART I/0 v2.5 - X

Smart |/O

Install SMART 1/0 v2.5
Digital Video Codecs

e
®
@ Hardware Drivers
°
@

Read SMART I/0 User Guide
Install Acrobat Reader

Panlab Contact us

4. Enter in the Digital Cameras -> IDS Digital Camera folder and execute the file. Then follow all the steps with the
default options.

5. Click the Finish button to finish the installation. Restarting your computer is advised.

Plug the device to a free USB port.

7. Wait for the Windows Device installation assistant to launch and follow the default steps until finishing.

o

Configuring IDS USB 3.0 digital cameras with IDS Camera Manager
When working with the IDS digital USB cameras, several parameters need to be set for optimal video recording process:

e Internal camera ID (especially if working with a multiple camera setup)
e  Frame rate and frame size, this will depend on the available USB communication bandwidth.

Set the internal ID of the IDS camera

Follow the next steps:
1. Open the “IDS Camera Manager” (the shortcut should be available from the desktop).

=

-,. Camera list
¥F ~ -
apsS
-x
b '
[ o -

Free Avail. Type  CamDD Dev.ID Model SerNo.

DS Camera [JExpertmase
Manager Genersl information Camera information
Create support file [ETH network service
Additional functions Auttmatic ETH configuration
- -
1DS:
-
S engin v Case
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Connect the first camera. If a USB HUB is needed to connect multiple cameras to the computer, make sure that you

connect the camera first to the USB Hub and then USB HUB to the computer. The camera will be automatically
detected by the IDS Camera Manager and displayed in the Camera list.

o

Camera list

Free

Avail. Type Cam.ID Dev.ID

Confrol center

[ClExpert mode
General information
Create support fie

E5 engish

Model

SerMNo.

The IDS Camera Manager displays the camera Serial Number (SerNo.) as well as the Camera ID (Cam.ID) and Device

ID (Dev.ID). The camera will be automatically assigned as ID 1.

A

individual cameras used

We recommend the user place an identification label on the camera to prevent confusion between the

in the same setup.

4. Connect the second camera. The camera will be automatically detected by the IDS Camera Manager and displayed
in the Camera list.
s
Eatls
Free Avail. Type Cam.ID Dev.ID Model SerNo.
QYes Yes UsB 1 1 UL-122xLE-M 4103763515
2 Yes Yes UsB 1 2 UI-1224E-M 4103763518
5. The IDS Camera Manager displays the camera Serial Number (SerNo.) as well as the Camera ID (Cam.ID) and Device

ID (Dev.ID). The IDS Camera Manager always sets the Camera ID (Cam.ID) to 1. The Cam.ID should be changed to

2.
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6. Click the Camera Information button in the Control center section and change the Camera ID to 2, then press the

OK button.
Control center
[CJExpert mode \
General information Camera information
Create support file ETH network service
Additional functions Automatic ETH configuration

Device ID: 2
Manufacturer Date of QC

IDS GmbH / 02.06.2020

Camera ID User EEPROM (max. 64 characters)

[2 I J
=

il S

7. Connect the third camera. The camera will be automatically detected by the IDS Camera Manager and displayed in

the Camera list.

Sl
Camera list
Free Avail. Type Cam.ID Dev.ID Model SerNo.
Rves  Yes us8 1 1 UI-1224EM 4103763515
@Yes  Yes UsB 3 UL-122X.EM 4103763517

- Yes5 UI-122d E-M 4103763518

8. The IDS Camera Manager displays the camera Serial Number (SerNo.) as well as the Camera ID (Cam.ID) and Device

ID (Dev.ID).

9. The IDS Camera Manager always sets the Camera ID (Cam.ID) to 1. The Cam.ID should be changed to 3.
10. Click the Camera Information button in the Control center section and change the Camera ID to 3, then press the

OK button.
Control center
[JExpert mode \k
General information Camera information I
Create support file ETH network service
Additional functions Automatic ETH configuration

Device ID: 3
Manufacturer Date of QC

IDS GmbH / 02.06.2020

Camera ID User EEPROM (max. 64 characters)

3 | |

cncd | [ TR |

11. Connect the next camera and repeat the step until all the cameras have been connected and set with an

appropriate ID.

12. Make sure that all the cameras have a different camera and device ID numbers.
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Setting the optimal frame rate that will be used for the video recording

1. Click the Additional functions button in the Control center section, choose the Parameter Set option and press the
Close button to Exit.

Control center
[Jexpert mode
General information ' Camera information
Create support file / ETH network service
I Additional functions | Automatic ETH configuration

Camera memory Bulk transfer size

[[] Compatibility mode Enabled 512KB (default) v
Camera parameter when camera is opened

O Defauit @ Parameter set / Erase parameter set

Boot boost

[JEnable SetID st Clear IDist AddTD Remove ID

Current boot boost IDs:

CPU idle states
[ Disable (battery power) [Avisable (mains power)
/] Allow thread to optimize image acquisition performance (IP0)

Virtual COM port

Instal Save

Delete Send [ Recerve

The COM port functionality is not available for this camera type.

Read-only Multicast Configuration

[[JEnable Read-only Multicast
Add read-only Device Camera Id 100
Remove read-only Device Error Handing Refuse incomplete Images

2. Select Camera 1 in the table, right-click and then choose the “Open viewer...” option in the list.

Camera list —
Free Avail. Type Cam,ID Dev.ID Model SerNo.
Yes  Yes usB SV 4103763518 '
G@Yes  Yes uss 3 eck connection 4103763517
Yes  Yes uUss 4 Identify camera 4103763507
iR P
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3. The IDS Camera Manager will provide a view of the images coming from the camera.

PORO>ONLIN R 2

8GRAS (742 ¢ 80 Frames: 30 Disgloy: 30 Fated: 0 Recon: O naglen O Lo ]

4. Click on the Camera properties button and display the Camera Tab.

Profiles Help

¢

Kneepoints AES / AGC Miscellaneous

Image Size Format LuT
Camera peak bandwidth: 28.0MB/s
Camera average bandwidth 86MB/s
Sensor (max, bandwidth): 28.0 MP/s

[ | N
5 MHz 40 MHz
Auto pixel clock test period (s) |5 =

1.00fps 61.00fps
Exposure time I |39.951 |=
0.115ms 39951 ms
Defautt Close
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5. Set the Pixel Clock to 23. The values shown in the Frame rate section of the screen will update. Check the Max
option to display the maximum frame rate that can be used for each cameras: here 16.57 fps.

-
uEye Cockpit - UI324xLE-NIR - ID: 3 - SerNo.: 4108668172 x
Trigger Input / Output AES / AGC Miscellaneous Mutti AOI
Sequence AQI Shutter Advanced features Vertical AQ| merge mode
Info Camera Image Size Format LT

Timing
Camera peak bandwidth: 23.0MB/s
Camera average bandwidth: 20.7MB/s
Sensor (max. bandwidth): 23.0MP/s
Pixel clock I 2 '. = )
Oopmum 7y a6 M
Extended Auto pixel clock test period (s) 5 5
Frame rate 1657 (=
(Freerun) - =
(O Hold 0.50fps 16.57fps
8 vax
Auto
Exposure time l 18018 :
([ Hald 0.009ms 60.298 ms
O Max
O Aute
Longtem
[ Fine increment
Default Close

6. Go to Image Tab and uncheck “Auto” in the “Master gain” section.

r ~

uEye Cockpit - UI324xLE-NIR - ID: 3 - SerNo.: 4108668172 X

Trigger Input / Output AES / AGC Miscellaneous Multi AO!
Sequence ADI Shutter Advanced features Vertical AQ| mernge mode
Info Camera Image Size Format LuT

Master gain

Gain
1.00x

|| Gain boost

Black level
(Offset)

8 Ao 0 255
Color gain

white balance Manual Preset:  None

=
3

Gamma

@on i 16 =
Factor 10 22

() Hardware sensor gamma

Default Close
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7.

8.

9.

Go to Format Tab and select “Sensor raw 8”

uEye Cockpit - UI324xLE-NIR - ID: 3 - SerNo.: 41086631?&

Trager Input / Outpitt AES / AGC Miscellaneous
Sequence ADI Shutter
Info Camera
Fixel format
Camera: 26.9 MB/s

Image Size Fomat

Software Open CL

MNoma  High

Sensor raw §
Sensorraw 10
Sensorraw 12

Musti AOI

Advanced features Vertical AQI merge mode

LuT

Hardware

Meno 8
Mono 10
Mona 12

RGB15 (B5G5 RS)

RGB24 (B8 G RE)

AGB32 (B8 GB RY)

RGB30 (810 G10 R10) unpacked
RGB30 (810 G10 R10) packed
RGB36(B12G12R12)

O |000000 | 000

RGES Planar ~

UYVY (YUV422)
CBYCRY
Display mode

© Device independent DIB) () Direct3D () OpenGL

(] Prefer packed source formats

|nactwe

Load image ...
Save image ...
Settings for automatic image saving

Record video sequence ...
Load parameters

Language

I— { toFile ..

Mode

Customize

Show start dialog

Exit

Close the uEye Cockpit panel of the Camera 1.

\ -
AES / AGC Miscellaneous
LuT

Format

Kkpit - UI122¢LE-M - ID: 1 - SerNo.: 4103763513

Trigger Input / Output
Info Camera

Kneepoints
Image Size
Timing
Camera peak bandwidth:
Camera average bandwidth:
Sensor (max. bandwidth):

9.0MB/s
6.8 MB/s
S0MP/s

Pixel clock
[ Optimum

Extended

O
40 MHz
Auto pixel clock testperiod 6) [ |51

5 MHz

QOO0QCO |000 |000

Save the Parameter set by selecting the Save Parameters/Parameter set option of the File main menu.

File |Edit View uEye Draw/Measure Profiles Help

The camera is currently running in the freerun mode. Please
note that the trigger settings from the property page ‘Trigger’
are not saved in the camera EEPROM!

If you want these settings to be applied, activate the trigger

mode before saving the parameters.

Page 46

SMARTIO 2.5.01 Manual ¢ Publication MAN-SOFT SMARTIO REV 02 ¢ www.panlab.com

©2024 Panlab


http://www.panlab.com/

10. Close the Camera 1 Viewer

Fie Edit View uiye DrawMessure Profies Hel

R Lk X X X IRSmgry-30 g gpmpmgyy

11. Repeat the same operation with all cameras:

Camera list
Free Avail, Type Cam.ID Dev.ID Model SerNo.
% 4103763515
UI-1224E-M 4103763518
4103763517
Yes UsB UI-1224E-M 4103763507

e Select Camera 2 in the table, right-click and then choose the Open viewer... option in the list.

e Set the Pixel Clock to 23. The values shown in the Frame rate section of the screen will update. Check
the Max option to display the maximum frame rate that can be used for each cameras: here 16.57 fps.

e Go to Image Tab and uncheck “Auto” in the “Master gain” section.

e Go to Format Tab and select “Sensor raw 8”

e Save the Parameter set by selecting the Save Parameters/Parameter set option of the File main menu.

e Close the ukye Cockpit panel of the Camera 2.

e Close the Camera2 Viewer.

e Select Camera 3 in the table, click right and then choose the Open viewer... option in the list.

e Etc.

12. Close the IDS Camera Manager when all cameras are set

£

Camera list

|

| Free Avail. Type Cam.ID Dev.ID Model SerNo.
Yes  Yes uss 1 1 UI-1224.EM 4103763515
es Yes uss 2 2 UI-1224EM 4103763518
ves Yes Uss 3 3 UI-122XLE-M 4103763517
& 4 @ UI-1224E-M 4103763507

Control center
Oexpert mode
General information Camera information
Create support file ETH network service
Additional functions Automatic ETH configuration

_ iDS:

4 | = |

Status of device Nr. 4: The camera is configured correctly and can be opened.
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Set the optimal frame rate in when defining the cameras

Select a frame rate value equal to or lower than the one selected in step 5 on page 45 (16 FPS in this case).

25
32
a0 W

Parameters
[o

] Load parameters from camera setfings.
oo

The selected frame value should always be lower or equal to the value selected in uEye.

If the selected frame rate is greater than the value selected in uEye, some problems may occur with the
display of the camera and video recording (performance issues, incoherent video file duration, ... ).

©2024 Panlab
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<

SMARTIO works with a wide variety of digital cameras (provided that the relevant driver is correctly installed), but we only
ensure total compatibility with the digital USB 2.0 cameras manufactured by IDS and The Imaging Source (TIS). Panlab-
Harvard Apparatus can only provide after-sales support on the SMARTIO camera management if used with the models
recommended in this User Manual.

Depending on the configuration purchased we provide 3 USB cable length options with our cameras: 3,5 or 8 m.

3.5. DIGITAL USB 2.0 CAMERAS

o >

USB 2.0 Digital
Camera USB Cable

Installing TIS Digital USB 2.0 Cameras

SMARTIO can manage one TIS Digital USB 2.0 camera at a time. Once plugged in, the camera is recognized by Windows,
but it will be necessary to install the drivers in order to manage it. To install a TIS digital camera in Windows® systems,

please follow the next steps:

1. Unpack the camera and remove the CS/C lens adapter ring supplied with the camera before mounting the lens.
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A

Please make sure to have administrative privileges for the computer where the device will be
installed. Contact your IT staff to ensure you have administrative rights before continuing with this
procedure.

2. Plug the device to a free USB 2.0 or USB 3.0 port. Once plugged in, Windows recognizes that there is a connected
device, but it will be necessary to install the drivers in order to manage the camera.

3. Please make sure to have administrative privileges on the computer on which the device will be installed. Contact
your IT staff to confirm this issue before continuing with this procedure.

4. Plug the installation key of SMARTIO into a USB 2.0 port and launch the installation tool (PANLAB.EXE).

5. Select the “Hardware Drivers” option.

[P PANLAB - SMART /0 v2.5 = X

Smaut I/O

Install SMART 1/0 v2.5
Digital Video Codecs

L ]
°
@ Hardware Drivers
L ]
®

Read SMART 1/0O User Guide
Install Acrobat Reader

Pa nl a b Contact us

Exit

6. Enter the “Digital Cameras -> TIS USB 2.0 Digital Camera” folder and execute the .exe file. Then follow all the steps
with the default options.

7. Click the ‘Finish’ button to finish the installation.

8. Wait for the Windows Device installation assistant to launch and follow the default steps until finishing.

Installing IDS Digital USB 2.0 Cameras (Legacy mode)

Using a USB Hub to expand a USB port to 4 ports, it will be possible to connect up to 4 Digital USB 2.0 cameras
simultaneously using RECORD-IT! MEDIA. On the other hand, in order to connect more than 4 cameras, an expansion card
(PCle) will be necessary. For example, one PCle connected to 4 USB Hub will allow to connect up to 16 Digital USB 2.0
cameras simultaneously using RECORD!-IT MEDIA. In this case, please follow the manufacturer instructions to install it.
Please be aware that you will need to power the PCle connecting it to a cable from the power unit within the PC, so it
would be better to use a slot near the power unit. Ask your IT Department if you need further assistance.

A\

Up to 16 Digital USB 2.0 cameras can be used for video recording only. For video tracking, with or without
TTL triggering (Ephys and Opto functions), the maximum number of cameras that can be used
simultaneously is 8.

Table 3Table 3 reports the maximum frame rate allowed for each camera model depending on the number of cameras:
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Table 3: USB 2.0 legacy cameras

FPS per number of cameras
REFERENCE SENSOR RESOLUTION 2.4t 5.8*t 9-16*+ '
(only recording)
CAMDCCOLOR? Color 2.0 640X480 25 fps 25 fps 25 fps 15 fps
CAMDCBW? Monochrome 2.0 640X480 25 fps 25 fps 25 fps 15 fps
CAMDCNIR?® NIR 2.0 640X480 25 fps - - -

TNeed USB Hub
*Need USB PCle

SLegacy Model
e
T T "’stnc,u\ B k | -
9 T T - =
e ! ¥ e
1\ T ',’stoc.m
2% | T

[ ;M
USB 2.0 Dlgltal T T

'’ USB Cable
Cameras % T

'TTQ*Q’UVDCM > @ H S
¥ T & — Ut

iy Qu

USB 2.0 Dlgltal
Cameras

T
‘TT
-T
“‘
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To install an IDS digital camera in Windows® systems, please follow the next steps:

1. Unpack the camera, remove the O-ring from the objective and mount the lens. If the O-ring is not removed, the
image received from the camera may be blurry. This ring may be black or silver in color.

Do not plug the camera into any USB port before step 7 of this installation guide.

A

Please make sure to have administrative privileges for the computer where the device will be
installed. Contact your IT staff to ensure you have administrative rights before continuing with this
procedure.

2. Plug the installation key of SMARTIO into a USB port and launch the installation tool (PANLAB.EXE).
3. Select the Hardware Drivers option.

ﬂ PANLAB - SMART /0 v2.5.00 . X

Emart IO

@ Install SMART I/0O v2.5.00
@ Digital Video Codecs
["® Hardware Drivers |
® Read SMART 1/0 User Guide
@ Install Acrobat Reader

Exit

4. Enter the “Digital Cameras -> IDS Digital Camera” folder and execute the correct .exe file (32 or 64 bit depending
on the version of Windows). Then follow all the steps with the default options.

5. Click the Finish button to finish the installation. Restarting your computer is advised.

6. Plug the device to a free USB port.

7. Wait for the Windows Device installation assistant to launch and follow the default steps until finishing.
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Configuring IDS USB 2.0 digital cameras with IDS Camera Manager (Legacy mode)

When working with the IDS digital USB cameras, several parameters need to be set for optimal video recording process:
e Internal camera ID (especially if working with a multiple camera setup)
e Frame rate and frame size, this will depend on the available USB communication bandwidth.

Set the internal ID of the IDS camera

Follow the next steps:
1. Open the “IDS Camera Manager” (the shortcut should be available from the desktop).

S

Camera list

s
o - -
L ? ] D S - Free Avail. Type  Cam.D Dev.ID Model Serhio.
1 =
o
5
' \\\

D5 Camera
Confrol center
Manager
[CJExpert moge
General information Camera information
Create support file ETH network service
‘addibonal functions P
- -
IDS:
-
ES engish “ Close

2. Connect the first camera. If a USB HUB is needed to connect multiple cameras to the computer, make sure that you
connect the camera first to the USB Hub and then USB HUB to the computer. The camera will be automatically
detected by the IDS Camera Manager and displayed in the Camera list.

=5
Camera list

Free Aval. Type Cam.ID Dev.ID Model SerMa.

Control center
[ClExpert mode
General information Camera informatio

Create support file ETH network service

Additional functions Automatic ETH configuratior

www.panlab.com


http://www.panlab.com/

3. The IDS Camera Manager displays the camera Serial Number (SerNo.) as well as the Camera ID (Cam.ID) and Device
ID (Dev.ID). The camera will be automatically assigned as ID 1.

We recommend the user place an identification label on the camera to prevent confusion between the
individual cameras used in the same setup.

4. Connect the second camera. The camera will be automatically detected by the IDS Camera Manager and displayed
in the Camera list.

L=

Camera list

1 Free Aval.  Type  CamID  Dev.dD  Model Serlo.

| Reves  Yes Uss 1 1 UI-1224E-M 4103763515
ETiYes  Yes UL-1224E-M 4103763518

5. The IDS Camera Manager displays the camera Serial Number (SerNo.) as well as the Camera ID (Cam.ID) and Device
ID (Dev.ID). The IDS Camera Manager always sets the Camera ID (Cam.ID) to 1. The Cam.ID should be changed to
2.

6. Click the Camera Information button in the Control center section and change the Camera ID to 2, then press the
OK button.

Control center
[CJExpert mode \
General information Camera information I
Create support file ETH network service
Additional functions Automatic ETH configuration

Device ID: 2
Manufacturer Date of QC
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7.

8.

9.
10.

Connect the third camera. The camera will be automatically detected by the IDS Camera Manager and displayed in
the Camera list.

=80 [E]
Camera list
Free Aval.  Type  CamID  Dev.ID  Model SerNo.
@ves  Yes uss 1 1 UL-1224EM 4103763515
Yes  Yes usB 1 3 UL-122XEM 4103763517

UI-122d E-M 4103763518

The IDS Camera Manager displays the camera Serial Number (SerNo.) as well as the Camera ID (Cam.ID) and Device
ID (Dev.ID).

The IDS Camera Manager always sets the Camera ID (Cam.ID) to 1. The Cam.ID should be changed to 3.

Click the Camera Information button in the Control center section and change the Camera ID to 3, then press the
OK button.

Control center
[CJexpert mode \
General information Camera information I
Create support file ETH network service
Additional functions

Automatic ETH configuration

Device ID: 3

Manufacturer Date of QC
IDS GmbH / 02.06.2020

Camera ID

User EEPROM (max. 64 characters)

——

cncel | [ TRGRT ]

11. Connect the next camera and repeat the step until all the cameras have been connected and set with an
appropriate ID.

12. Make sure that all the cameras have a different camera and device ID numbers.
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Setting the optimal frame rate that will be used for the video recording

1. Click the Additional functions button in the Control center section, choose the Parameter Set option and press the
Close button to Exit.

Control center
[Jexpert mode
General information ' Camera information
Create support file / ETH network service
I Additional functions | Automatic ETH configuration

Camera memory Bulk transfer size

[[] Compatibility mode Enabled 512KB (default) v
Camera parameter when camera is opened

O Defauit @ Parameter set / Erase parameter set

Boot boost

[JEnable SetID st Clear IDist AddTD Remove ID

Current boot boost IDs:

CPU idle states
[ Disable (battery power) [Avisable (mains power)
/] Allow thread to optimize image acquisition performance (IP0)

Virtual COM port

Instal Save

Delete Send [ Recerve

The COM port functionality is not available for this camera type.

Read-only Multicast Configuration

[[JEnable Read-only Multicast
Add read-only Device Camera Id 100
Remove read-only Device Error Handing Refuse incomplete Images

2. Select Camera 1 in the table, right-click and then choose the “Open viewer...” option in the list.

Camera list —
Free Avail. Type Cam,ID Dev.ID Model SerNo.
Yes  Yes usB SV 4103763518 '
G@Yes  Yes uss 3 eck connection 4103763517
Yes  Yes uUss 4 Identify camera 4103763507
iR P
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3. The IDS Camera Manager will provide a view of the images coming from the camera.

PPN O

PFORO=ONC

ochas 20 ) Frames 0 Digloy 0 Fated 0 Recond  aater 0K s 201

4. Click on the View main menu and select the Performance overview option and note the value of the Max Interface
bandwidth.

Render mode
Show only AOI

Line view (horizontal)
Line view (vertical)
Histogram

Zoom window

Pixel peek window
Waterfall window

Log window.

Frame Timing (only in DIB mode) Current software settings
CPUload 75% Image size 752 x 480
FPS from Camera 25.0fps Ao axcake OFF.
Max FPS possible by CPU 2440.5 fps Auto white balance OFF
Frame cakculation time 0.4ms Auto gain OFF
Frame delay tme 40.0ms Edge enhancement oFf
wr OFF
Timing Ra .01
| iming Ratio 0.0 | -
Settings OK Settings critical
[Ause openve Default
Capture faiures Bandwidth
API o destination memory: 0 | Max interface bandwidth: 38.0M8/s I
APT conversion falled: g Peak camera bandwidth 3.0V
API image locked: 0
Driver out of buffers: 0 I
Driver device not ready: 0 Settings OK Settings aitical
USB transfer failed: 0
Device timeout: 0 Camera buffer info
Total faiures: 0
Reset Errors
Device temperature:
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5. Inthis example the Max interface bandwidth value is 38.0 MB/s. This is the shared USB communication bandwidth
available to all cameras connected to the same USB HUB or computer USB port.

6. If 4 cameras are connected to this USB HUB/computer USB port, then the available bandwidth available for each
camera would be 38.0/4 = 9.5. Round this value to the lower value: 9 MB/s.

7. Click on the Camera properties button and display the Camera Tab.

oout / Qutol Kneepoints AES / AGC
b | w | e |

Camera peak bandwidth: 28.0MB/s
Camera average bandwidth: 8.6 MB/s
Sensor (max, bandwidth). 280MP/s
Pixel clock I |T .
DOlopimam 5y 40 MHz

Brdteded Auto pixel clocktestperiod &) [5 12
Frame rate A
(Freenun) l 2501 |2
CIHokd 1.00fps 61.00fps
OMax

Aute
Exposure time | JEXERE
O Hod 0.115ms 39.951ms
OMax
Ao

Longem

Fine increment

Defautt Close

8. Set the Pixel Clock to the calculated value (9 in this example):

Trigger Input / Output Kneepoints AES / AGC Miscellaneous

Info Camera Image Size Format LUT
Timing
Camera peak bandwidth: 28.0 MB/s
Camera average bandwidth: 8.6 MB/s
Sensor (max. bandwidth): 28.0 MP/s \
Pixed clock I ’K =
Ooptmum 5y A0M
Pdendid Auto pivel clock test period (5) |5 2
Frame rate P
(Freenun) l 501 |2
[ Hod 1.00fps 61.00fps
[ Max
l 39.951 |
0.115ms 39951 ms
Default Close
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9. Thevaluesshown in the Frame rate section of the screen will update. Check the Max option to display the maximum
frame rate that can be used for each camera: here 19 fps.

Trigger Input / Output Kneepoints AES / AGC Miscellaneous

Info Camera Image Size Format LuT
Timing
Camera peak bandwidth: S0 MB/ss
Camera average bandwicth: 6.8 MB/s
Sensor (max. bandwidth): 9.0 MP/s
[ Optimum 5 MHz 40 MHz

tenced Auto pixel clock test peod 8) [5 15
Frame rate a =
(Freerun) L -
| ] Hold 0.32fps 19.611ps
_+
Auto

0.357ms 50.873ms

Default Close

10. Save the Parameter set by selecting the Save Parameters/Parameter set option of the File main menu.

File |Edit View uEye Draw/Measure Profiles

Load image ...

Save image ...

Settings for automatic image saving

Record video sequence ...

Load parameters >

Save. s | toFile ...

— — ' The camera is currently running in the freerun mode. Please

Ty > l note that the trigger settings from the property page ‘Trigger’
9129 are not saved in the camera EEPROM!

Mode 2 If you want these settings to be applied, activate the trigger

Custornize mode before saving the parameters.

Show start dialog

=
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11. Close the uEye Cockpit panel of the Camera 1.

-

Trigger Input / Output Kneepoints AES / AGC

Info Camera Image Size Format LuUT
Timing
Camera peak bandwidth: S.0MB/s
Camera average bandwidth: 6.8 MB/s
Sensor (max. bandwidth): S.OMP/s
Pixel clock I {97 23,
Oloptmum 5y, 40 MHz

4, TIEE—
Extended Auto pixel  test period (5) {5 I :

12. Close the Camera 1 Viewer

File Edit View uEye Draw/Measure Profiles Help

L PSS THONE IR E a4 /

13. Repeat the same operation with all cameras:

Camera list

Free Avail. Type Cam.ID Dev.ID Model SerNo.

&b Yes Yes UsB 1 1 UI-122LE-M 4103763515
: 2 2 UI-122d E-M 4103763518
o Yes Yes USB 3 3 UI-1224 E-M 4103763517

QYes Yes uUss 4 4 UI-122xLE-M 4103763507

o Select Camera 2 from the table, right-click and then choose the Open viewer... option on the list.

e  Click on the Camera properties button and display the Camera Tab.

e Set the Pixel Clock to the calculated value (9 in this example).

e The values shown in the Frame rate section of the screen will update. Check the Max option to display the
maximum frame rate that can be used for each camera: here 19 fps.

e Save the Parameter set by selecting the Save Parameters/Parameter set option of the File main menu.

e  Close the ukye Cockpit panel of the Camera 2.

e (Close the Camera 2 Viewer.

e Select Camera 3 on the table, click right and then choose the Open viewer... option in the list.
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14. Close the IDS Camera Manager when all the cameras are set

L era M y =2

Camera list
| Free Aval.  Type  CamID  Dev.D  Model SerNo.
ves  Yes uss 1 1 UL-1224EM 4103763515
Yes  Yes uss 2 2 U-1224EM 4103763518
Kves s Us8 3 3 UL-122dEM 4103763517
Zies B B UI-122E-M 4103763507

Control center
[CJExpert mode
General information Camera information
Create support file ETH network service
Additional functions Automatic ETH configuration
- =
I D S -
\ =
BS engieh v I Close |

Status of device Nr. 4: The camera is configured correctly and can be opened.

Set the optimal frame rate in when defining the cameras

Select a frame rate value equal to or lower than the calculated MAX Frame Rate (from Step 6 above). The max frame
rate calculated was 19 fps in our example, so 16 fps is the closest available that is equal or LOWER.

25

32
40

Parameters
[Load parameters from camera settings. 0

[T ] % e

The selected frame value should always be lower or equal to the calculated optimal value.

If the selected frame rate is greater than the value selected in ukye, some problems may occur with the
display of the camera and video recording (performance issues, incoherent video file duration, ... ).
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3.6. NETWORK CAMERAS

Network Cameras should be used only for recording or video tracking without TTL triggering (Ephys and
ifﬁ Opto functions), due to a possible delay between the animal’s movement and the image source.

SMARTIO is compatible with ONVIF and non-ONVIF Network cameras.

e  For ONVIF cameras, SMARTIO provides direct access to the camera settings.
e  For non-ONVIF cameras, please follow the manufacturer’s set-up instructions prior to using SMARTIO. SMARTIO
will only provide access to the camera images (RTSP Streaming), but not to its settings.

Most IP cameras can stream videos using a RTSP URL request. Contact the camera supplier/manufacturer to obtain the

correct RTSP URL address for your camera model.
IP cameras are designed to be used on Ethernet networks. An IP address is needed to access the camera. Please, contact

your IT to connect your IP camera(s) to your Ethernet network.

Network Camera

-
| Ethernet Cable

It is possible to connect up to 16 cameras simultaneously. However, be aware that you will need an Ethernet Switch POE
to connect more than one camera at the same time.

The main requirement for ONVIF cameras is to have Profile S protocol.
The main requirement for non-ONVIF cameras is to fulfill the RTSP protocol.

Table 4 reports the maximum frame rate allowed depending on the number of cameras simultaneously connected:

Table 4: Network ONVIF Profile S cameras

umber of cameras
5-8* 9-16$

MODEL SENSOR PROTOCOL RESOLUTION

ONVIF Profile S 1280X960

25 fps 20 fps 16 fps 16 fps

Tested with the
Axis M1134
Network Camera
S Need Ethernet Switch
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e Ethernet Cable
|—)',’Ls4.3voc,

133A

Ethernet Cable

Network Camera

Page 63
SMARTIO 2.5.01 Manual ¢ Publication MAN-SOFT SMARTIO REV 02 ¢ www.panlab.com ©2024 Panlab


http://www.panlab.com/

your experimental facilities is an important point to be considered. If bandwidth bottlenecks occur,
streaming video can show jitter, delay, or corruption. This could result in the video not getting recorded
or showing aberrant duration

i When working with IP Network cameras, the network infrastructure (LAN/WAN) and performance of

3.7. INSTALLING AN ANALOG-DIGITAL CONVERTER FOR ANALOG CAMERAS

Our analog-digital video converter (CONVANAUSB) enables the use of analog image technology by digitizing the incoming
images of analog sources. The analog-digital video converter (CONVANAUSB) is an optional accessory that can be purchased
with your SMARTIO system. Please contact your dealer to learn the advantages of this accessory and how to acquire it.

A Only one analog-digital video converter (CONVANAUSB) can be plugged into the computer. This option
cannot be used for multiple camera needs.

Before using the device, the corresponding drivers must be installed. Three different versions of the analog-digital video
converter have been released, each one of them requiring different drivers. Please check which version you have in your
system:

Version 1 Version 2 Version 3

Installing Version 1 of the Analog-Digital Converter

To install the device in Windows® systems, please follow the next steps:

1. IMPORTANT: Do not plug the device into any USB port before step no. 7 of this installation guide.
2. Please make sure to have administrative privileges for the computer where the device will be installed. Contact
your IT staff to ensure you have administrative rights before continuing with this procedure.
3. Plug the installation key of SMARTIO into a USB 2.0 port and launch the installation tool (PANLAB.EXE).
4. Select the Hardware Drivers option.
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[P PANLAB - SMART /0 v2.5 = X

Emart /O

Install SMART 1/0 v2.5
Digital Video Codecs

®
®
@ Hardware Drivers
L J
@

Read SMART I/0 User Guide
Install Acrobat Reader

Exit

Enter the “Analog Camera -> CONVANAUSB Drivers ->Version 1” folder and execute the correct .exe file (32 or 64
bit depending on the version of Windows). Then follow all the steps with the default options

Click the Finish button to finish the installation. Restarting your computer is advised.

Plug the device into a free USB 2.0 port. Make sure to remove the yellow label from the USB end of the cable first.
Wait for the Windows Device installation assistant to launch and follow the default steps until finishing.

Installing Version 2 to 4 of the Analog-Digital Converter

To install the device in Windows® systems, please follow the next steps:

1.

~

IMPORTANT: Do not plug the device into any USB port before step no. 7 of this installation guide.

Please make sure to have administrative privileges for the computer where the device will be installed. Contact
your IT staff to ensure you have administrative rights before continuing with this procedure.

Plug the installation key of SMARTIO into a USB 2.0 port and launch the installation tool (PANLAB.EXE).

Select the Hardware Drivers option.
E PANLAB - SMART I/0 v2.5 = X

Smart |/O

@ Install SMART 1/0 v2.5
® Digital Video Codecs

@ Hardware Drivers
L ]
®

Read SMART 1/0 User Guide
Install Acrobat Reader

Exit

Enter the “Analog Camera -> CONVANAUSB Drivers ->Version 2 to 4” folder and execute the .exe file. Then follow
all the steps with the default options.

Click the Finish button to finish the installation. Restarting your computer is advised.

Plug the device into a free USB 2.0 port. Make sure to remove the yellow label from the USB end of the cable first.
Wait for the Windows Device installation assistant to launch and follow the default steps until finishing.
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3.8. SIMULATED LIVE IMAGE SOURCE

Three additional simulated live image sources can be used in SMARTIO for demo purposes. A simulated live image is a “live
image” that is not fed by an on-line camera but is digitally built on an already recorded video file played in a closed loop.

e Camera Simulator - Computer generated: SMARTIO provides the live image of a moving red dot on a grey

background.
&) SMART /0 v2.5 - Panlab Harvard Apparatus - Not Saved* - o x
E)(DHIM!H(E(IOHASS\S(EH(‘ Configuration View Help
== Exp. Zones Data _ o Data
Pz o E Arenas @ Deriton | <> Recording @ Protocols | 21, Subjects E: iz @ Acquisition @A""‘WS
Environment Settings Data Acquisition Analysis
) Player [CAMERA SIMULATOR - COMPUTER GENERATED] ==
el ® . (o] @ [aemzosn [-][@
0 &=
|Arena 1L(S1)

B ©® Reclord-it! Media

e Camera Simulator - Recorded Subject: SMARTIO provides the live image of a moving white rat on a black
background.

{ V2.5 - Panlab Harvard Apparatus - Not Saved* - o x
\ =] SMART I/0 v2.5 - Panlab H: d Aj Not Saved’
< | Assistant | G

View Help

e Exp. @ Zones Data @ - . %‘:: . Data .
Devlces B st | [ o Protocols 5.1, Sublects ER=2 Scheduler () e Analysis

Environment Settings Data Acquisition Analysis

| ) Player [CAMERA SIMULATOR - RECORDED SUBJECT)

OE@E " [ %] ¢memio) o
ud]
00:00:00.00 (g [E] | ®Record-it! Media
X

e Camera Simulator - Custom Recorded video: SMARTIO provides a tool to select a user video file.

Recommended frame rate for maximum performance on 8 simulated cameras: 5 fps
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3.9. CODECS AND SUPPORTED VIDEO FILES

Digital video files can store large image sequences into relatively small files. To do that, digital recorders use the
compression and codification methods that reduce the final size of the file.

Frame Rate cannot be greater than the original one, which means that videos that have been accelerated
using an external tool are not supported

i To be processed by SMARTIO, digital video files must be recorded at Constant Frame Rate (CFR), and their

Compression and codification processes are carried out by a special software component called CODEC (CO-mpressor/DEC-
ompressor) that should be installed both on the recorder and in the reader devices. Each CODEC can deal with a variety of
digital video formats, according to vendor specifications. For this reason, SMARTIO can manage digital video files in a variety
of formats, provided the corresponding CODEC is already installed.

The CODECS used by SMARTIO are the H.264/MPEG-4 AVC codec (Xvid equivalent), providing file with the *.mkv
extension.
When installing the SMARTIO software, the H.264/MPEG-4 AVC (Xvid) will be automatically installed.

Please note that Microsoft Windows® operating system includes CODECs for several standard video formats such as MPEG-
4 or Indeo®. SMARTIO installation software also includes additional CODECs to process the video recorded using the
H.264/MP4AVC codec and other formats. Installing additional CODECs will allow SMARTIO to open any digital video format,
for example DIVX or SVCD.

Most CODECs discard some of the original data to reduce the file size. Although a CODEC tries to

remove only portions of the data that humans are not likely to note, if the compression level of a video

/'\ file is too high, portions of the removed data will be easily notable, and accuracy will be lost. Therefore,
° when using CODECs to compress your video, there is a trade-off between quality and file size.

PANLAB suggests the H.264/MPEG-4 AVC (Xvid) implementation provided within the software or, if
possible, acquiring the commercial edition of the CODEC used.
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This CODEC is installed automatically on the computer when the SMARTIO software is installed. In case a manual

Installing the H.264/MPEG-4 AVC codec manually

installation is required, please follow these steps:

1.
2.

Nousw

8.

Plug the installation key of SMARTIO into a USB 2.0 port and launch the installation tool (PANLAB.EXE).

Select the Digital Video Codecs option.

[P PANLAB - SMART 170 v2.5

Smart /O

Install SMART I/O v2.5

Digital Video Codecs

L ]
L
@ Hardware Drivers
°®
°

Panlab

Read SMART 1/0 User Guide
Install Acrobat Reader

Contact us
Exit

Execute the Xvid Codec.exe file. Then follow all the steps with the default options.

Click the Finish button to finish the installation.

Execute the Configure Encoder tool located at the Start > All programs > Xvid folder.
Press the Other options... button located at the bottom of the Xvid Configuration window.

Uncheck the option Display encoding status and press the OK button.

[ Print debug info on each frame
[~ Display encoding status

Xvid Configuration @
Encoder 1 DEcuder] Commen I
FourCC used: XVID =z
Mumber of threads (l=autodetect): o]

Cancelar

Then click on OK button in the Xvid Configuration window.
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3.10. INSTALLING CODECS TO PROCESS EXTERNAL RECORD-IT! VIDEOS

To be able to properly open the video files generated through RECORD-IT! MEDIA solutions, an MPEG-4 video decoder
must be installed on the SMARTIO computer. To install the required video codec, plug the installation key of SMARTIO into
a USB 2.0 port and launch the installation tool (PANLAB.EXE).

1. Plugthe installation key of SMARTIO into a USB 2.0 port and launch the installation tool (PANLAB.EXE).
2. Select the Digital Video Codecs option.

[P PANLAB - SMART /0 v2.5 - X

Emaut /O

Install SMART I/0O v2.5
Digital Video Codecs
Hardware Drivers

Read SMART I/0 User Guide
Install Acrobat Reader

Exit

3. Enter the Record-It! Support folder and execute the “Ffdshow Codec.exe” file. Then follow all the steps with the
default options until finishing the installation.

ﬁ! Setup - fidshow C=REEEl X
Ready to Install {@
Setup is now ready to begin instaling ffdshow on your computer. L

Click Install to continue with the installation, or didk Back if you want to review or
change any settings.

Destination location:
E:\Program Files\ffdshow

| »

Setup type:
Normal

Selected components:
ffdshow DirectShow filker
VFW interface

Start Menu folder:
show

Fl ’

< Back ][ Instal ][ Cancel
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3.11. SUPPORTED AND UNSUPPORTED VIDEO FILE FORMATS

SMARTIO supports all common digital video formats. It contains proprietary decoding systems that can decode most of the
existing video formats. However, in some special cases, it is possible that the digital video file cannot be opened by RECORD-
IT! MEDIA. Also, it is possible that it does not playback correctly or that it requires a special codec to be installed on the

system.

Table 5 shows a subset of the most common formats supported by SMARTIO:

Table 5: File extensions supported by SMARTIO

Video format

Audio Video Interleave

Usual file extension

* avi

Windows Media Video

*.wmy, *.asf

QuickTime

* mov,*.qt

Moving Picture Experts Group

*.mpg, *.mpeg, *.mp4, *.m4v, *.3gp

Matroska Multimedia Container

*. mkv

The above-mentioned formats contain video streams that may be compressed with different codecs. SMARTIO supports
the codecs specified in the following list. Additional codecs are supported if the corresponding codec is installed in the

system.

8088flex TMV

Amazing Studio PAF Video
AMV Video

ANSI/ASCII art

Apple Intermediate Codec
Apple MJPEG-B

Apple ProRes

Apple QuickDraw

Asus vl

Asus v2

ATI VCR1

ATI VCR2

Auravision Aura
Auravision Aura 2
Autodesk Animator Flic video
Autodesk RLE

Avid 1:1 10-bit RGB Packer
AVS (Audio Video Standard) video
AYUV

Beam Software VB

Bink Video

Bitmap Brothers JV video

y41p Brooktree uncompressed 4:1:1 12-bit

LCL (LossLess Codec Library) MSZH

LOCO

LucasArts SANM/Smush

lossless MIPEG

Microsoft ATC Screen

Microsoft Expression Encoder Screen
Microsoft RLE

Microsoft Screen 1

Microsoft Screen 2

Microsoft Video 1

Mimic

Miro VideoXL

MJPEG (Motion JPEG)

Mobotix MxPEG video

Motion Pixels video

MPEG-1 video

MPEG-2 video

MPEG-4 part 2

MPEG-4 part 2 Microsoft variant version 1
MPEG-4 part 2 Microsoft variant version 2
MPEG-4 part 2 Microsoft variant version 3
Nintendo Gamecube THP video

NuppelVideo/RTjpeg
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CamStudio

CD+G

CDXL

Chinese AVS video
Discworld 1l BMV Video
Canopus Lossless Codec
Cinepak

Cirrus Logic AccuPak
CPiA Video Format
Creative YUV (CYUV)
Deluxe Paint Animation
DNxHD

Duck TrueMotion 1.0
Duck TrueMotion 2.0

DV (Digital Video)

Dxtory capture format
Electronic Arts CMV video
Electronic Arts Madcow video
Electronic Arts TGV video
Electronic Arts TGQ video
Electronic Arts TQl video
Escape 124

Escape 130

FFmpeg video codec #1
Flash Screen Video v1
Flash Screen Video v2
Flash Video (FLV)
Forward Uncompressed
Fraps

Go2Webinar

H.261

H.263 / H.263-1996
H.263+ / H.263-1998 / H.263 version 2
H.264 / AVC / MPEG-4 AVC / MPEG-4 part 10
HEVC

HNM version 4

HuffYuv

HuffYUV FFmpeg variant
IBM Ultimotion

id Cinematic video

id RoQ video

On2 VP3

On2 VP5

On2 VP6

On2 VP7

VP8

VP9

Pinnacle TARGA CineWave YUV16

Prores

Q-team QPEG

QuickTime 8BPS video

QuickTime Animation (RLE) video
QuickTime Graphics (SMC)

QuickTime video (RPZA)

R10K AJA Kona 10-bit RGB Codec

R210 Quicktime Uncompressed RGB 10-bit
Raw Video

RealVideo 1.0

RealVideo 2.0

RealVideo 4.0

Renderware TXD (TeXture Dictionary)

SGI RLE 8-bit

Sierra VMD video

Silicon Graphics Motion Video Compressor 1 (MVC1)
Silicon Graphics Motion Video Compressor 2 (MVC2)
Smacker video

SMPTE VC-1

Sony PlayStation MDEC (Motion DECoder)
Sorenson Vector Quantizer 1

Sorenson Vector Quantizer 3

Sunplus JPEG (SP5X)

TechSmith Screen Capture Codec
TechSmith Screen Capture Codec 2

Theora

Ut Video

v210 QuickTime uncompressed 4:2:2 10-bit
v308 QuickTime uncompressed 4:4:4

v408 QuickTime uncompressed 4:4:4:4
v410 QuickTime uncompressed 4:4:4 10-bit
VBLE Lossless Codec

VMware Screen Codec / VMware Video
Westwood Studios VQA (Vector Quantized Animation)
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IFF ILBM Windows Media Image

IFF ByteRunl Windows Media Video 7
Intel H.263 Windows Media Video 8
Intel Indeo 2 Wing Commander Ill / Xan
Intel Indeo 3 Wing Commander IV / Xan
Intel Indeo 4 Winnov WNV1

Intel Indeo 5 WMV7

Interplay MVE video YAMAHA SMAF

J2K Psygnosis YOP Video

Karl Morton’s video codec YUV4

Lagarith ZeroCodec Lossless Video

SMARTIO does not support videos with DRM (Digital Rights Management) protection. Incompatibilities with K-Lite Codec
Pack have also been detected and they may affect the acquisition process in “avi” digital video files. It is strongly
recommended to avoid installing this codec pack.
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4. INSTALLING THE LASER OPTOGENETIC SYSTEM

The use of an external laser optogenetic stimulator needs the Panlab Linkbox01 interface (Legacy or High-Speed version).
See the Panlab Linkbox01HS User’s Manual for more details about the installation of this device.

iﬁ Only the 2 first ports of the Linkbox would be available for the optogenetic TTL output trigger.

4.1. INSTALLING THE RS232/USB CONVERTER DRIVERS

The connection of the Linkbox01 to the computer requires the use of an R$232/USB converter.

The RS232/USB adapter is needed for converting a USB port to a serial port valid for
communications between hardware and software. It allows the use of two serial
ports in your PC or laptop. We recommend the use of a specific model of adapter.

We cannot guarantee the correct functioning of the system with any other USB-serial

adapter. The adapter includes a spare extension cable.

RS232/USB converter for the Linkbox01HS

The connection of the Linkbox01HS (high-speed version) to the computer needs the use of the high-speed CONRS232USBHS
converter (USB2-H1002).

1. Connect the adapter to the computer.

2. Windows 8 and 10 will automatically install the drivers. If working
with a Windows 7 or inferior, please refer to the notice provided in the box
of the adapter.

3. Once connected and installed, two serial ports will be shown into the
[Device Manager] window. Usually, the numbers assigned by the system
are sequential.

File Action View Help

HEE 2@ A

= 2 pe00se
& 1§ Computer
e Disk dhives
# @ Display adapters
& E8 DTImageDevice
L DVDJCD-ROM drives
(=) Floppy disk cortraliers
(=) IDE ATAJATAPT controllers
) 2 Keyboards
*) Mice and ather pointing devices

-
5 Monitars

= BB Network adapters
] &LPT)

Communications Port (COM1)
_F ECP Prinker Port (LPTL)
o USE Serial Part (COM3)
USB Serial Pork (COM4)
+ % Processors
%@, Sound, viden and game controllsrs

+ G Storage volumes
1 System devices
+ Universal Serial Bus controllars
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<

An ID number must be set by the user on the rear panel of the Linkbox. Make sure that the ID number is set to 01 before

4.2, LINKBOX SETTINGS

beginning the experiment.

Cage
2 2
e ) = Remote Main
> (D
) om0 [ n
@ \ uoooooooo ' (D @ \ noooooooo / (D

4.3. LASER OPTOGENETICS SETTINGS

The settings of the laser optogenetics stimulator would depend on the model and brand used for the experiment.

Specific adapter cables would be needed to connect the Panlab Linkbox interface to the optogenetics laser stimulator. The
adapter cables are not provided with the SMARTIO system because these adapters would depend on the optogenetics laser
stimulator device used for the experiment. Panlab technical support should be contacted to discuss this point before
purchasing the SMARTIO software or Panlab Linkbox interface.
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5. VIDEO-TRACKING PREVIOUS CONSIDERATIONS

SMARTIO is provided with the very powerful and flexible SMART 3.0 video-tracking functions, which can be used in a wide
variety of behavioral experiments. Below is given a list of steps that must be fulfilled to perform the experiments. The list
must be considered as a general guideline given that the order of these steps can be changed depending on the user’s
experimental stage:

e Experimental area preparation

e Image source selection, settings and calibration

e Ephys/Opto Hardware and software device selection, settings and test
e Arena/Working area settings

e  Zones definition

e  Subject detection settings

e  Experimental protocol/timing

e Experiment subject data base

e Project scheduler/planning

e Data acquisition (Video recording, tracking, global activity or manual scoring)
e Data analysis & report generation

5.1. HOW DOES A VIDEO-TRACKING WORK?

Classic video-tracking systems are designed to automate the typical observational task required by a scientific experiment.
In behavioral experimentation, video-tracking systems automatically detect and register the position/displacement of a
specific subject within a specific experimental area (arena).

The techniques used for such a purpose can be divided in two main modes: tracking and global activity (see chapter 12 -
DATA RECORDING & DETECTION SETTINGS for more details about each technique used). A deeper understanding of the
video-tracking basic techniques is very important to:

e choose the most appropriate technique for their desired studies.
e learn how the configurations (experimental conditions, software settings...) may affect the relevancy of the data
obtained and the interpretation of the results.
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5.2. IMPLICATIONS FOR EXPERIMENT PREPARATION AND SETTINGS

Some important considerations must be considered when working with a video-tracking system.
Lighting conditions

Lighting is a fundamental environmental condition that should be finely controlled in order to obtain reliable data in
SMARTIO. An ineffective lighting configuration may greatly reduce the possibility of obtaining a detectable and clear
tracking of the animal. Lighting conditions can be adjusted by acting on the experimental area (light chosen, position,
intensity) and by using some available functions in the SMARTIO software. Especially regarding the lighting conditions, an
ideal setup should satisfy some key aspects.

e Work in a controlled environment

The lighting conditions must be specifically controlled with no interference from the uncontrolled sources of light (e.g.,
sunlight). As a consequence, the experimental room should be a space without windows, or a room as much protected as
possible from the exterior light.

e Avoid fluorescent light

The day light conditions can be easily simulated with standard lamps or bulbs. Whenever possible, avoid using fluorescent
lamps, as these are susceptible to changes in power supply frequency and offer light concentrated in the blue area of the
spectrum.

e Useindirect illumination

Direct illumination can easily produce reflections on the experimental area and should be avoided as far as possible. Always
use indirect illumination, i.e., illuminate the ceiling instead of directly illuminating the scenery.

R

T 1 |7 H

Direct Indirect

Mazes & enclosures

SMARTIO can work with a wide range of different mazes and enclosures. It also can be used in any user-defined area. Mazes
and experimental enclosures are available in different materials, sizes and colors. Please contact your dealer to look for the
best solution for your experimental requirements. Here are some key aspects to be taken into account when choosing the
correct enclosure.

e  Material

An enclosure built with a material which does not retain odors after washing, such as Plexiglas, is recommended. The odors
left by the previous animal placed into the apparatus may affect the outcome of the following subject. For this reason,
wooden materials are highly not recommended.
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e Size

The sizes of commercially available enclosures are standard for adult mice (25-30g) and rats (250-300g). For young or old
animals, depending on the dealers, it may be possible to order special enclosures with user-requested sizes. The perfect
size for video-tracking studies is “when the experimental area can be seen entirely through the image of the camera”.

e Colors and finish

When using a video-tracking system, the better the contrast between the animal and the enclosure, the better the
detection of the animal. Thus, a good contrast is a key feature to obtain high reliability and precision of the tracking
measurements (distance covered, speed, displacement tracking). Therefore, the color and the finish of the enclosure are
of great importance. It is preferred for the color to be matte, minimizing reflections due to the lighting as these can induce
artifacts within the video and impact the tracking results. Exceptions do exist and are to be followed when the color of the
background is not critical for the experiment as in:

e If only white animals will be used in the experiment, we recommend using an enclosure with black
color floor.

e If only black animals will be used in the experiment, we recommend an enclosure with light grey or
white color floor

e If animals with different color will be used in the same experiment (mixed-background mice for
instance), we recommend an enclosure with light grey color.

e |R-illumination through translucent floors.

When using IR-illumination through translucent floors, the room illumination can be set accordingly to meet the
requirements for the behavioral aspect of the experiment regardless the IR-illumination, which needs to meet the
requirements of the video tracking system. Since rodents do not perceive the IR-light, they are not disturbed by the IR-light
settings; Conversely, since the camera lens is equipped with an IR-filter the tracking is not altered by the room light setting.
Furthermore, the contrast of the animals' dark silhouettes on a bright background is very much suited for reliable tracking.

Image noise

Due to the nature of basic video-tracking systems, image noise can produce little variations of the center of mass that could
imply errors in the estimation of the total distance travelled. This is a common phenomenon easily corrected by filters
available in the Detection Settings and in the Analysis sections of SMARTIO.

e Special case: zones with different contrast — zones with shadows/reflections
. Special care should be taken with the settings and interpretations of the
b results when working with configurations in which the contrast between
i the color of the floor and the color of the animal is very low, as it is the

case in Black & White boxes or in some place preference boxes.

- 4
- / ™
-
L]
sDeder. -,
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In these specific conditions, the volume of pixel detected in the low-contrast
compartment may be lower than the volume of pixels detected in the high-contrast
compartment.

The meaning of all the pixels detected is considered for tracking the animal. The tracking '
in the zone with the lower number of pixels may produce more “vibrations” than the

tracking in the good contrast zone in which a greater number of pixels is considered.
Good contrast is necessary to avoid the false impression that the animal displayed
higher locomotor activity in the low-contrast compartment.

Same problems may occur in experiments performed with direct illumination as this
lighting is known to cause shadows or light reflections in the experimental area and L. J
artifacts.

Solutions proposed:

e Improve lighting conditions to avoid any shadows and light reflection.

e Use the SMARTIO option allowing setting different brightness/contrast conditions in specific zones for that the
volume of pixels detected will be the same in all the experimental areas or between each compartment (for details
see chapter 12.2 - Lighting conditions for specific zones)

e Use the SMARTIO advanced options for filtering and smoothing in the Detection Settings and Analysis sections
(for details see chapter 12.3 - DETECTION SETTINGS and chapter 20.4 - Filtering and smoothing techniques in
SMARTIO).

Analog cameras interlaced video

The images provided by most analog cameras are interlaced. Interlacing videos is a technique for doubling the perceived
frame rate of a video display without consuming extra bandwidth. The interlaced signal contains two fields of a video frame
captured at two different times. Although this enhances motion perception to the viewer, this technique produces images
which are not optimal for video tracking, especially in case the subject is moving fast horizontally across the image.

The following is an example of a normal image compared to an interlaced image:

Normal Image Interlaced Image
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Solutions proposed:

e  For all the devices supported by SMARTIO that use analog cameras (CONVANAUSB and the frame
grabber board), there is available a deinterlacing filter that decodes interlaced images back to normal
images. For information on how to activate this filter, please refer to chapter 7.1 - Analog camera
image source).

e The use of digital cameras that do not interlace images.

Considerations about recording digital video files

SMARTIO is provided with embedded video digital recording capabilities which represent a useful tool for most of the

experiments performed in Neuroscience research (short tests conducted in mazes).

For more advanced needs (long duration experiment, multiple camera needs...), SMARTIO is also fully compatible with the
full line of external RECORD-IT! digital video recording solutions provided by Panlab Harvard Apparatus. Please contact
your dealer for a detailed description of the benefits and advantages of using external RECORD-IT! options in combination

with SMARTIO.

The following considerations must be considered when creating a digital video file using the embedded RECORD-IT! module

of SMARTIO or using an external video recording unit.

e CODEC performance

In case the digital video files are not recorded with RECORD-IT!, they must be compatible with SMARTIO. The
corresponding CODEC used to record the video file must be installed on the SMARTIO computer to process the
file format. Please refer to chapter 3.9 - CODECS AND SUPPORTED VIDEO FILES for more details.

The performance of the CODEC used by the recorder device influences the properties of the created digital video
file: (i) image quality, (ii) image dimension, (iii) frame rate and (iv) time needed to generate the digital video file.

Choosing and configuring the CODECs adequately will then allow optimizing the tracking process by the SMARTIO

video-tracking software.

Property
Image quality

Choose higher values for ..
A better precision of the calculations
Being able to track small animals

Choose lower values for ...
Reducing file size

Reducing

le generation time

SMART recommended value
80% / 500 kbps.
(units depend on the used CODEC)

Frame rate

Choose higher values for ..
A better precision of the calculations
A better quick movements detection

Choose lower values for ...
Reducing file size
Reducing file generation time

SMART recommended value

25 fps for quick animals (fly)

15 fps for normal animals (mouse / rat)
5 fps for slow animals (larvae)

High frame rate

Normal frame rate

Low frame rate

Very low frame rate
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Computer’s performance

If the digital video file is recorded within SMARTIO using the embedded module of RECORD-IT!, a much higher
computer’s performance is required. Please check that the specifications of your computer fulfill the system
requirements described in the chapter 2.3 - SYSTEM REQUIREMENTS.

Background snapshot

In the standard detection modes used by SMARTIO (center-of-mass and TriWise) a snapshot of the experimental
background (without animal) must be taken before starting tracking. This snapshot will serve as reference. The
differences between the experimental image (with animal) and the reference image (without animal) will be
materialized in pixel format (black dots) and processed by SMARTIO; the rest (which is identical to the reference
image) will be ignored by SMARTIO (white).

Given these considerations, it is highly advisable to have the first seconds (at least 1 s) of the digital video file
recorded with the image of the experimental background recorded without animals. If this is not fulfilled,
SMARTIO provides a Snapshot Editor tool to remove the animal and other artifacts from the image. Please refer
to the chapter 12.3 - Snapshot editor for more details on this tool.

Brightness & contrast

Although SMARTIO offers the possibility to adjust brightness and contrast in a live image as well as in a digital
video file, it is very important to set adequate lighting conditions before recording the experiment.

Use the Test mode of SMARTIO to check your environmental conditions before recording the digital video files.
Please refer to the chapter 12.3 - DETECTION SETTINGS for more information on how to use the Test mode in each
detection mode provided by SMARTIO.

Minimum video length

At least 5 seconds of video must be recorded to allow SMARTIO to analyze it.
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6. BEGINNING WITH SMARTIO

6.1. STARTING ASSISTANT

Once SMARTIO is launched, a Starting Assistant tool is shown on the screen:

@ Select your option

Emaont /O

Please, select a task:
New Continue Analyze
e = o

To start a new experiment, double diick the protocol icon :

. Customized |

Extensions: [Mwa  [Eoa  oTw

X

Mew

1. Select New.

The Starting Assistant tool allows you to:

e  Start a new experiment.
e Continue with a previously saved experiment.
e Analyze the data acquired in a previously saved experiment.

The Starting Assistant also shows the list of modules and extensions available in
your license.

Starting a new experiment

*u
M To start a new experiment:

2. Make double click on the icon of the protocol which the new experiment should follow (Alternatively you may also
select the protocol first and then double click on the New task).
3. Enter details in the Experiment Info dialog.

4. Click on the Accept button.

Experiment Info
Experiment Info
Exp. Module: Customized

Code;

Date; |11/07413 Time: |17:20:19

E perimenter:

Comments:

5 e
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Starting a new experiment for Batch Data Acquisition

Batch Data Acquisition is a tool that allows to acquire data from multiple digital videos in sequence. This is very useful when
many videos from different subjects have been recorded with the same parameters and conditions.

New Continue

‘ ‘ '!I = ﬁ < To start a new experiment for Batch Data Acquisition:

L
New experiment 1. Click on the arrow located at the right side of the New button.
New for Batch Data Acquisition 2.Select the New for Batch Data Acquisition menu option.
New based on experiment file ...

3. Enter details in the Experiment Info dialog.

Experiment Info =

E4n Module: [Custonized

Code:

Date: [11/07/19 Time: [17:2019

Experimenter:

Comments:

o

4. Click on the Accept button.

Starting a new experiment based on an already existing experiment

A new experiment can be also created from an existing one so that most of the information and configurations can be
reused:

New Continue

, m x 5. Click on the arrow located at the right side of the New button.
Jk‘] ﬁ 6. Select the New based on experiment file... menu option.
= 5 7. Locate and select the file in which the base experiment is stored.
lew experiment
New for Batch Data Acquisition 8. Enter details in the Experiment Info dialog.
e R e e 9. Click on the Accept button.

A new experiment is created importing all the following elements from the base experiment:

e Image source

e (Calibration

e Arenas

e  Zones definition

e Detection settings

e Time settings

e Scheduler’s phases and sessions

The subject list is not imported automatically but it can be imported manually later. Please note that the trials acquired in
the original experiment are not imported in the new one.

www.panlab.com


http://www.panlab.com/

Continue | CONtinuing an experiment

* To continue with an already existing experimental file:

1. Select Continue.
2. Locate and select the desired folder and experimental file.
3. Click on Open to load the experimental file.
Most recently used experimental files are provided within the dropdown button of the Continue button.

Analyze | Analyzing an experiment

@ To analyze the session contained in an existing experimental file:

1. Select Analyze.
2. Locate and select the desired folder and experimental file.
3. Click on Open to load the experimental file.
4. The application will directly open the Analysis section.
Most recently used experimental files are provided within the dropdown button of the Analyze button.

6.2. SMARTIO MAIN WINDOW

Once the new experiment is initiated, the main window of SMARTIO is shown with the following elements:

@ .2 ¢ S F v

Vided Track
Ephys Opto
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Title bar
SMART 170 v2.5 - Panlab - Mot Saved™®
The title bar shows the name and version of the application and the name of the experimental file open. As no experimental

file has yet been opened, “Not Saved” is shown. The asterisk “*” indicates that modifications on the experiment file have
still not been saved.
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Main menu

The main menu is shown when the “S” button located at the top left corner of the window is clicked.

<)

Recent Files
Q new y
y Newor Eatch Data
Acquisition

© Newbased on
eperiment fle .

w

Open..

e s LT EELCPR
:

The main menu contains the options to:

(¥ Mewr

% Mew for Batch Data
Acquisition

&) Mew based on
experiment file ..

® Export DAQ settings ..
L)

&2 Impaort DAQ settings ..
W

&%| Experiment Info

Start a new experiment: similarly to what explained in chapter 6.1 - Starting a new
experiment but using a dropdown menu to choose the experimental module.

Start a new Batch Data Acquisition experiment: similarly to what explained in chapter
17.7 - BATCH DIGITAL VIDEO DATA ACQUISITION.

Start a new experiment based on the settings of an existing experiment similarly to what
explained in_chapter 6.1 -Starting a new experiment based on an already existing.

Open a previously saved experiment: as explained in chapter 6.1 -. In addition, the
“Recent Files” section gives you a shortcut to the experimental files most recently used.

Save your experiment under the same experimental file name.

Save your experiment under a different experimental file name.

Close the experiment.

Export all the settings required for data acquisition to an external file. More information
in chapter 6.2 - Importing and exporting data acquisition settings.

Import all the settings required for data acquisition from an external file. More
information in chapter 6.2 - Importing and exporting data acquisition settings.

Access the Experiment Info window to review and/or edit the information.
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Importing and exporting data acquisition settings

All settings required to acquire data can be exported and imported to and from an external DAQ Settings file (.smepq). The
settings stored within a DAQ Settings file are:

Devices settings
Trial Data Recording
User Event Settings
Tele switch Settings

To export the current settings of the experiment, select the option Export DAQ settings from

the main menu of the main form. A standard dialog will be shown to choose the location and ®.% Export DAQsettings ..
name of the file to be exported. By default, the dialog will show the folder configured as -

Configuration files in the Path Settings panel described in chapter 16.1 - PATH SETTINGS.

To import a settings file into the current experiment, select the option Import DAQ settings

from the main menu of the main form. A standard dialog will be shown to choose the file to E’.:-_'  Import DAG settings ..
be imported. By default, the dialog will show the folder configured as Configuration files in -

the Path Settings panel described in chapter 16.1 - PATH SETTINGS.

Once a file is selected for importation, the Data Acquisition Settings panel will be shown. The Data Acquisitions Settings
panel allows the reviewing and editing of the settings before they are imported into the experiment.

() Importing Data Acquisition Settings. =

4 Trial DataRecording
© UserEvent Settings

& TeleSwitch Settings Select Image Source:

The Export DAQ Settings... and Import DAQ Settings... button are disabled while the Zones Definition panel
is open (see chapter 11 - ZONES DEFINITION).

Menu bar

@ & SMART /0 v2.0 - Panlab Harvard Apparatus - Not Saved* - =] %

Experimentation Assistant View Help

5 = @ o @) o 5 s T
ij Devices = P e <> R Protocols | %\, Subjects =2 Scheduler P Analysis

Environment Settings Data Acquisition Analysis

The Experimentation Assistant bar has been designed to give you a quick way to access the main operations. Each button
in the bar corresponds to a task within the typical experimentation process.

This bar is designed in a way that only the currently allowed tasks are active. The main tasks are ordered following a
suggested order in which a new experiment may be set:
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£ To set the source of image and connected hardware/software
l: Devices -

Exp. To define the experimental area used in the experiment and the Element available in each
Arena arena.

@ Tones To determine the regions of interest (zones) in the experimental area.

Definition

To adjust the parameters of data acquisition: tracking mode, detection settings etc.

O
Recording

To set the time conditions and instructions of the trials.
Protocols

o _ To manage the experimentation subject database.
"\, Subjects

o To define the experimentation plan (phases, sessions and trials).
-- Scheduler

Data To execute the scheduled trials and acquire the data.
Acquisition

; To generate analysis reports of the finished trials.
Analysis

The Configuration bar collects additional options to set folder paths. manual events, recording and teleswitch.

&k
Experimentation Assistant | Configuration | View Help

EEE_" Path = Recording Event EE Teleswitch
- P (@ Recor o B :
-- Settings Settings © Settings "2 Settings

System Recording Data Acquisition

Under the View bar it is possible to activate/deactivate the view of specific panels such as the info about the experiment,
data viewers panels and data acquisition panels.

&
Experimentation Assistant Configuration  View | Help

Experiment g4y ¥ Data Runtime @ Tim
‘i. Info Player & Viewer Viewer Contr

Experiment Data Viewers Data Acquisition

The Help bar shows an icon to access the user manual and one button to show the license information.

Sk
Experimentation Assistant  Configuration View Help

User
Manual 6 IR

Application
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7. DEVICES

l Devices  The Devices main button leads to an assistant panel for the choice and configuration of the image
= sources as well as for the choice and configuration of external hardware.

@ Devices and Image Sources x

Recorded Digital Video Files

© image Sources
) Single Digital Video File

[ Hardware Devices

\ ]

Live Image Sources

@) Live Image Sources
& || F | =

‘ ‘ Mr. ‘Hame |Image Source | Resolution | Frame Rate| Data Rate Calibration

B Al Total Data Rate: 0,00 MB/s

Save as default ~ « Accept

It is possible to open and close all the image sources and devices at the same time clicking on the arrow at
the side of the Devices button

A bedoewes - (] 05 &) o3 Bedoews <[] 52, @) o

.}," Close of dewces and mage s ces “ Oone o devices and mage sources
& Open o devices and mage sources oV Open o devices 3nd mage s0urces

7.1. IMAGE SOURCES

The first step to follow before starting the experiment is selecting the image source. It is possible to select a recorded digital
video file or use a live image source that provides images in real time.

To define an image source, press the Image Source button in the left part of the panel. SMARTIO
= ImageSources  provides the option to work with multiple live image sources or a single recorded digital video file.
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Live image source

Live image sources must be chosen and configured for any online tracking experiment.

Live es
(®) Live Image Sources

*|/][=

‘ ‘Nr.l"ﬂme‘]magesnume Resolution | Frame Rate| Data Rate| Calibration

ESIE IR 41K 4 Total Data Rate: 0,00 MB/s

Live image selection

Click on I‘ to select the option Live image sources.
Change the name of the image source if needed by using
| the Image Source Name text box.

3. Select the type of the source in the Select Image Source
drop-down-list. The Image source list contains one
element for each available (and supported) image

Image Source * 1

Image Sourc —
. 2.

Image Source Mame:

|Image Source 1

Select Image Source:

| IE” p* Calibration

Accept acquisition device. Please note that corresponding drivers
and related software must be installed for it to be
recognized.

4. Click on 7/ to edit the selected image source and on

to delete it.

The available elements are:

e A camera connected to the computer
The camera should be connected to the computer and selected from the Select Image Source
dropdown list:

@ Live Image Sources
Image Source Mame:
|Image Source \

Select Image Source: \

Camera Simulator - Computer Generate
Camera Simulator - Recorded Subject
Camera Simulator - Custom Recorded Video

Depending on the type of digital camera selected, a different setting panel will be shown (see next
section).
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e Asimulated live image
A simulated live image is a live image that is not feed by a direct on-line camera but by digitally built
or already recorded video file played in closed loop (see chapter 3.8 - SIMULATED LIVE IMAGE
SOURCE). Options available are:

Computer generated Recorded Subject

@ Live Image Sources @ Live Image Sources

Image Source Mame: Image Source Mame:

Image Source Image Source

Select Image Source: Select Image Source: "
lz‘ 1 Calibration Camera Simulator - Recorded Subject E £ Calibration
() Player [CAMERA SIULATOR - COMPUTER GENERATED] (=== ) Player [CAMERA SIMULATOR - RECORDED SUBJECT]
(el Pzs % =] SIGIE] | sd%
[ 00:00:00,00 NS [@Reclord-it 00:00:00,00 | ©Reclordit

Custom Recorded video

Select Source: A
Camera Smulator - Custom Recorded Video Rl I

Video File:

| setect digital video file...

After adding one or several image sources, the following panel will resume the information about each of them:

Live Image Sot
@ Live Image Sources
g ||| - [ Calibration
| Nr. | Name Image Source Resolution Frame Rate| Data Rate| Calibration |
1 |Image Source 1 Camera Simulator - Recorded Subject | 854 x 480 [Width x Height] 5.00FP5  5.86MBjs .y'
[ 2 ImageSource 2 Camera Simulater - Recorded Subject | 854 x 480 [Width x Height] 5.00FPS  5.86 MBfs w’
[ 3 ImageSource3 Camera Simulator - Recorded Subject | 854 x 480 [Width x Height] 5.00FPS  5.86 MBfs w’
[] 4 Image Source 4 Camera Simulator - Recorded Subject 854 x 480 [Width x Height] 5.00FPS  5.86MB/fs -J'
5 e || Q Total Data Rate: 5.86 MB/s

A checkbox allows to show or hide the image source, in case it is not needed in a specific moment. The
i S

respectively).

buttons allow to modify the order of the list of the image sources (Top, Up, Down and Bottom
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At least one image source must be activated to work with SMARTIO. If no image source is marked with the

checkbox, the following message will be shown:

Warning *

At least an image source should be active, Please mark
active image sources in the list,

Itis possible to add as many image sources as needed, but only 16 of them at the same time can be activated
using the checkbox.

Frawe &~

e
o
o
e o
wn
ar

3 Seage Srie 8 Coners Sendeter Camicie Ganeatel 640 & 435 DN & e R0

] 1 wage Seurte 17 Came'd Sty - Conpnter Gorvraing 440 o #00 DV & man) =

e mdelen - 4 Arru-} XK Corwet

SMARTIO automatically enters in “Video Recorder” mode when more than 8 image sources are activated
simultaneously. The tracking is only available for up to 8 image sources at the same time. In “Video
Recorder” mode only recording and analyzing acquired trials will be possible (see chapter 18).

The Data Rate column indicates the amount of data required by each camera. In the bottom right angle, the line Total
Data Rate reports the sum of the data rates of all the image sources. It has been validated a correct functioning of the
system when the Total Data Rate is below 120 MB/s. In case its value is higher, a warning sign is shown:

s Wby P

Click on Accept to open simultaneously all the image sources.

Start a recording (see chapter 8.1 - LIVE IMAGE SOURCE PLAYER PANEL and chapter 16.2 - RECORDING SETTINGS)
Start the acquisition of data (see chapter 17 - DATA ACQUISITION).

Open the Task Manager and check that the CPU usage is below 50%. If it is higher, consider reducing the number

of FPS, the frame size or the number of image sources simultaneously working.

The column Calibration reports whether the calibration of each image source has been correctly performed or not (chapter
7.1 - Live image source calibration and chapter 7.1 - Video file image calibration).
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Live image source calibration

A& The calibration process allows SMARTIO to associate a fixed number of pixels to a real length dimension.
I Calibration This way, it will be able to calculate dimension-based variables (speed, distance, ...) within the
experimental area.

Digital images are formed by a group of pixels arranged in a rectangular matrix which dimensions depend on the image
acquisition device (webcam, digital camera, etc.). The dimensions of that matrix are commonly called “resolution of the
image”. For example, a typical webcam provides an image with a resolution of 640 x 480 pixels, that is, the pixels of each
frame are arranged in a rectangular matrix which dimensions are 640 and 480 pixels respectively.

SMARTIO starts all its calculations (speed, status, etc.) by measuring distances in pixel units and, through the calibration
process, it is transformed into real unit of distance (centimeters or inches).

In order to improve the precision of such calculations, use a higher resolution (and, if possible, an object with higher
dimensions). However, increasing the resolution requires a greater computation to process each frame.

1. Click on the Calibration button available in the Live Image Source section.
The software will display a current view of the live image and request the user to select a frame by clicking on the
Accept button.

& Casbeation 2

Cality abion Setings

r—
! @ Select a frame 3

Calibxation unts
5 Centmeters I Horizontal calteaton ;|1 pooels = 2,54 urats

Pes B vertcal calbraten & |1 pieels = 158 units

([ Ao ] | 3 cone

If no calibration has been performed before, the current frame of the image source is used as reference image to
calibrate. If the calibration has been performed before, the previously used reference image is shown.

| GetReference Image | Use the Get Reference Image button to refresh the reference image from the currently
opened image source.
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The user can also choose to set the calibration in an already saved reference image. In that case, the Get Reference
Image button is used to import the image from an external file.

The reference image is shown with overlaid vertical and horizontal axes.

2. Choose an object of the scenery whose dimensions are known: it will be used as reference (for example: the area
delimited by the distance between the base of the walls of the experimental area). Be sure to select an object on
floor of the experimental area in order to obtain a more accurate calibration.

3. Drag the horizontal oo and vertical = = markers located at the borders of the calibration image to fit your
reference object into the calibration lines.
4. Inthe “Calibration units” box, choose “Centimeters” or “Inches” as unit of length.
Calibration units
@ Centimeters
0 Inches
5. Introduce the horizontal and vertical dimensions of your reference object into the fields “Horizontal calibration”
and “Vertical calibration”.

uhits

|:| Harizontal calbration pirels = 45,00
I:‘ Vertical calibration : pixels = 45,00

Alm|||ar

units

Calibration Settings

Calibration units = — - A
@) Centimeters [W Horizontal calibration : 409 | pixels = 45,00 [ %] units

© Inches [B  vertical caiibration : [401] | pixels = 45,00 »-!units

6. Click on the Accept button to apply the changes.

Calibration is stored into each trial during data acquisition to be used during the analysis process. This means

that changing calibration will only affect the trials to be acquired and not the previously acquired trials. It is

possible to change the calibration of registered tracks in case the calibration used during data acquisition
A was incorrect, however it is recommended, if possible, to discard and acquire the trial again as some

detection processes (as TriWise) use the calibration to provide a more reliable tracking. More information

about recalibrating trials once acquisition is finalized can be found in chapter 15.2 - Recalibrating an acquired

trial.
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Multiple live image sources

F

. _ . . & Calibration | .
When several image sources are present, it is possible to calibrate them from the button in the Live Image

Sources panel

Live Image Sources

(®) Live Image Sources

e 7 - A& | Calibration

| Mr. | Name Image Source Resolution Frame Rate

1 | Image Source 1 Camera Simulator - Computer Generated | 640 x 480 [Width x Height] 25.00 FPS

2 Image Source 2 ECamera Simulator - Computer Generated 640 x 480 [Width x Height] 25.00 FPS

From the following panel it will be possible to switch from one image source to the other to calibrate them one by one,

using the 152 ' huttons. The name of the image source is shown in the header.

@ Calibration Y

ac ource Sele

Calibration

W GetReference Image | | %2 Import Reference Image

Calibration Settings for Image Source 2

230221 08:45:92.915

Calibration units —
@® Centimeters M| Horizontal caliorations |1 | pixels = urits
O Inches W vertical calibration: |1 pixels = [2, units

# oo
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Live image source settings

If a life image source is selected (as a webcam or any other actual or simulated live image source), then some advanced
settings will be available from the Live Image source section.

The advanced configuration panel will allow you to select the frame size and frame rate (in frames per second) to be
provided by the selected image source device.

@ Live Image Sources

Image Source Mame:
Image Source

Select Image Source: A

|HP HD Webcam [Fixed] IZH I+ Calibration

Frame Size
[Use default frame size v]

Frame Rate
[1s 1)
CAUTION : Selecting a high frame rate will require higher CPU

resources. In case the frame rate is higher than the CPU can
process, frames will be dropped and data will be interpolated.

Depending on the device to be configured, different frame sizes and frame rates are available. Choosing the frame size and
frame rate adequately will optimize the tracking process.

SMART recommended value
640x480 (pixels) or similar

Property Choose higher values for .. Choose lower values for ...
A better precision of the calculations Reducing file size
Being able to track small animals Reducing file generation time

Very small dimensions

s S SR <
Small dimensions

Large dimensions

Property Choose higher values for .. Choose lower values for ... SMART recommended value
Frame rate A better precision of the calculations Reducing file size 25 fps for quick animals (fly)

A better quick movements detection Reducing file generation time 15 fps for normal animals (mouse / rat)
| 5 fps for slow animals (larvae

High frame rate Normal frame rate Low frame rate Very low frame rate

Not all image sources provide the possibility to specify different frame sizes. In that case the panel will not
show the frame size section. This is the case with simulated live image sources for instance.

In many image source devices, choosing a bigger image size will result in a lower frame rate. Even if a higher
frame rate is selected, the frame rate is always limited by the performance of the image source and the
computer system on which it is running. This may cause the tracking and/or video recording to be performed
with a lower frame rate than the one configured.
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Webcam image source

1. Click on the + button to open the Image Source Setting panel.
2. Edit the name of the camera in the Image Source Name text box (if needed).

Image Source *

Image Source Settings

Image Source Mame:

|Camera Area 1

Select Image Source:

| g
% cance

3. Select the webcam from the list of image sources displayed in the Select Image Source dropdown menu.

Image Source
Image Source Settings
Image Source Name:

Camera Area 1

Select Image Source:

Logitech HD Webcam €310 P
Dhgital Camera
Digital I/O Camera 2
Digital Camera 3
Basic Network Camera

ONVIF Network Camera

Camera Simulator - Computer Generated

Camera Simulator - Recorded Subject Y

Edit the available webcam parameters (here Frame Size and Frame Rate), if needed.

Image Source *

Image Source Name:

|Camera Area 1

Select Image Source:

|HP HD Camera IZH
Frame Size
640 x 480 [Width x Height] ~
Frame Rate
16 w

CAUTION : Selecting a high frame rate will require higher CPU resources.
In case the frame rate is higher than the CPU can process, frames will be

dropped and data will be interpolated.
X e

4. Click on the Accept button to exit.
5. The camera information is then displayed in the Image Sources - Settings table.
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USB digital camera image source

1. Click on the + button to open the Image Source Setting panel.
2. Edit the name of the camera in the Image Source Name text box (if needed)

Image Source *

Image Source Settings

Image Source Name:

|Camera Area 1

Select Image Source:

| g
3 cance

3. Select the Digital Camera image source from the list of image sources displayed in the Select Image Source
dropdown menu.

Image Source X

Image Source Settings

Digital Camer

Basic Network Camera

ONVIF Network Camera

Camera Simulator - Computer Generated

Camera Simulator - Recorded Subject v

Note: For the Basler USB 3.0 digital camera, the name of the camera has a different structure. For example: “GigE Vision
pu280-544(40308285)”

4. Edit the available parameters (here Frame Size, Frame Rate, and other Parameters), if needed.

Image Source X
Image Source Settings

Image Source Name:

|Camera 3 |

Select Image Source:
Digital Camera 1 ~

Frame Size
| HALF FRAME SIZE M

Frame Rate

N v]
CAUTION : Selecting a high frame rate will require higher CPU resources,

In case the frame rate is higher than the CPU can process, frames will be
dropped and data will be interpolated.
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It is important to set a frame rate optimal for the video recording process based on present system

performance. Refer to chapter 3.1 - LIVE IMAGE SOURCES and Table 1, Table 2 and Table 3 to adjust the

optimal frame rate based on the number of cameras selected.

If the selected frame rate is greater than the value selected in uEye, some problems may occur with the
f display of the camera and video recording (performance issues, incoherent video file duration, ... ).

TIS Digital Cameras have the binning disabled. Thus, changing the resolution from 1280x960 to 640x480 will
not reduce the frame size but will just reduce the region of interest.

5. Inthe case of a Digital USB 3.0 camera set with Pylon Viewer (Basler, see chapter 3.3 - Configuring Basler USB digital
cameras with Pylon Viewer) be sure to select the User Set defined in Pylon Viewer.

User Set Control
User Set Selector | User Set 1 ~
Also, in the bottom part of the panel, the info about the camera will be shown:

Camera Info.

Camera Model |a2A1920-160u SerMNo. 40308285

= Incase of a Digital USB 2.0 or 3.0 camera set with IDS Camera Manager (see chapters 3.4 and 3.5) in the Parameters
section, make sure that the Load parameters from camera settings option is checked.

Parametzrs

IE oad parameters from camera settings.
e

6. Click on the Accept button to exit.
7. The camera information is then displayed in the Image Sources - Settings table.

Basic Network Camera image source

1. Clickonthe + button to open the Image Source Setting panel.

2. Edit the name of the camera in the Image Source Name text box (if needed).

Image Source X

Image Source Settings

| Image Source Mame: I

‘Camera Area 1 I

Select Image Source:

-

% carca
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3. Select the Basic Network Camera option from the list of image sources displayed in the Select Image Source
dropdown menu.

Image Source

Image Source Settings
Image Source Name:
|Carnera Area 1

Select Image Source:

Logitech HD Webcam C310
Digital Camera 1
Digital 1/O Camera 2

[ Basic Network Camera
etwork Camera
Camera Simulator - Computer Generated
Camera Simulator - Recorded Subject hd

4. Enterthe URL.

e Different types of cameras have different URL formats, so you will need to find the RTSP URL that is
correct for your camera stream. Contact the camera supplier/manufacturer for the correct RTSP URL
address for your camera model.

e Uncheck the “RTSP — TCP — Transport Protocol” option if the IP Camera does not allow RTSP-TCP-
Transport.

e Enter User Name/Password (if present) of the IP camera.

Image Source Name:

NetCam5

Select Image Source:
Basic Network Camera -

Basic IP Camera Settings
URL: |rtxD:ﬂ10..30.40.201:554N5er=ad'mpasswotd =tlwpbos

[“]RTSP - TCP - Transport Protocol
Authentication Settings
User Name: |a:hi'| |

Password: |nuuuu |

Detect rer,\-% camera
Device properties
Quality: 0% 0 @ INF Secs per Frame | 0,00 |FPS

X oo

5. Click on the Detect network camera button to detect it.
Once detected, the Quality text box of the Device properties will be filled, and the image of the camera should be
displayed in the preview panel.
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It is important to set a frame rate optimal for the video recording process based on present system
performance. Refer to chapter 3.6 - NETWORK CAMERAS and Table 4 to adjust the optimal frame rate based

on the number of cameras selected.
If the selected frame rate is greater than the calculated optimal value, problems may occur with the
recorded video (performance issues, incoherent video file duration...).

6. Click on the Accept button to exit.
7. The camera information is then displayed in the Image Sources - Settings table.

ONVIF Network Camera image source

1. Click onthe + button to open the Image Source Setting panel.
Edit the name of the camera in the Image Source Name text box (if needed).

Image Source =

Image Source Settings

Image Source Name:

|Camera Area 1

Select Image Source:

| &)
® caral

3. Select the ONVIF Network Camera option from the list of image sources displayed in the Select Image Source
dropdown menu.

Image Source

Image Source Settings

Image Source Name:

Camera Area 1

Select Image Source:

Logitech HD Webcam C310
Digital Camera 1

Digital I/O Camera 2
Digital Camera 3

Basic Network Camera
ONVIF Network Camera

=

= r Generated
Camera Simulator - Recorded Subject v
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4. Click on the Search button of the IP address to have access to the available list of installed ONVIF cameras, select
one of the cameras and then click on the Accept button.

Image Source X

Image Source Settings

Image Source Name:

|Image Source 4 |
Select Image Source:

OH'»‘IF Netwviork Camera

ONVIF IP Camera Settings

IP Address: I Specify IP Address ] m
o [

User Name: I Enter User Name I

Password: | Enter Password |

[ Accept || 3 cancel |

ONVIF Camera Selector X

ONVIF - Discovered cameras |

Network Cameras
> -IP4: http://10.30.40. 175:88399/onvif/device_service
|> -1P4: EE 10. 30.40. 22: 5000/onvif/device_service |
> -IP4: http://10.30.40.80/onvif/device_service
> -IP4: http://10.30.40.81:8899/onvif/device_service

ONVIF Authentication
NOTE: If your Network Camera requires authentication, put the user name and password and press "Refresh”. For more
information regarding this option, refer to the user's manual of the network camera or consult your IT staff.

User Name: | Enter User Name Password: Enter Password |

| 2 Refresh Evm:eptﬂ XCancel]
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The corresponding IP Address and Port in the Select Image Source section as well as the devices properties will be
filled with the corresponding information.

Image Source X
Image Source Settings

Image Source Name:
|Image Source 4

Select Image Source:

‘ONVIF Network Camera [+]

ONVIF IP Camera Settings

IP Address: Ihttp:// 10.30.40.22:50C0/onvif/device_service

User Name: l Ente

Password: I Ent

enter

Detect network camera
Device properties
URL:

[rtsp://10.30.40.22:554/onvif 1

Encoding:  [H264 ]

Quality: (1280 x 720 @ 30.00 FPS || #

X e

Click on the Edit Quality button

to select a different quality setting and then refresh the device properties by
-
clicking on the Refresh button

It is important to set a frame rate optimal for the video recording process based on present system
é performance. Refer to Table 4 to adjust the optimal frame rate based on the number of cameras selected.

If the selected frame rate is greater than the calculated optimal value, problems may occur with the
recorded video (performance issues, incoherent video file duration...).

5. Click on the Accept button to exit.

6. The camera information is then displayed in the Image Sources - Settings table.
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Analog camera image source

1. Click onthe + button to open the Image Source Setting panel.
2. Edit the name of the camera in the Image Source Name text box (if needed).

Image Source X

Image Source Settings

Image Source Name:

|Camera Area 1

Select Image Source:

| ]
oo

3. Select the corresponding Analog-Digital Converter option from the list of image sources displayed in the Select
Image Source dropdown menu.

Image Source X
age So etting

Image Source Name:

IImaQe Source 2 1

Select Image Source:

[«

>

Analog-Digita B 2861 Device D 3 cancel
BroroCommeret

Digital I/O Camerabg

Digital Camera 3

Basic Network Camera

ONVIF Network Camera

Camera Simulator - Computer Generated iy

4. Edit the available parameters (here Frame size, Frame Rate and Filters), if needed.

Image Source x

Tinaye Sou ue N
Image Source 2

Frame Size
540 x 480 [width x Heignt] v

Frame Rate

E v
CAUTION : Selecting a high frame rate wil require higher CPU resources.
In case the frame rate is higher than the CPU can process, frames will be
dropped and data il be nterpolated.

Filters

[ Apply deinterlacing filter (Recommended)

Apply this fiter If the ncoming images are interlaced. This is usually the
case with % egards th fiter,
please refer to the user manual.

[T Apply Aspect Ratio Adpustment

Select Aspect Ratio Factor:
Apply this fiter ONLY when a HDCVI camera is used
connected to the Paniab Analog Digtal Converter. For more

information reqardng this filter, please refer to the user
manual.

o Accept || 9§ cancel

5. Apply the Deinterlacing filter if needed (see chapter 5.2 - Analog cameras interlaced video).

6. The Aspect Ratio Adjustment should be applied only when the CONVANAUSB is used to connect a HDCVI camera.
With a HDCVI camera there is light distortion of the image, which stretches the image vertically. Review the
document “User’s Quick Guide_HDCVI Cameras” provided with the camera for additional information about this

setting. These filters require the installation of FFDSHOW codec. The FFDSHOW installer is automatically launched
when SMARTIO is installed, and no action is required by the user.
7.  Click on the Accept button to exit.

8. The camera information is then displayed in the Image Sources - Settings table.
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Camera Simulator — Computer Generated image source

1. Click on the + button to open the Image Source Setting panel.
Edit the name of the camera in the Image Source Name text box (if needed).

Image Source X

Image Source Settings

Image Source Name:

|Camera Area 1

Select Image Source:

| g
% carcel

3. Select the Camera Simulator — Computer Generated option from the list of image sources displayed in the Select
Image Source dropdown menu.

Image Source

Image Source Settings
Image Source Name:
(Camera Area 1

Select Image Source:

Logitech HD Webcam C310 ~
Digital Camera 1 D ¥ cancel
UDigital IfO Camera 2
Digital Camera 3

Basic Network Camera

| Camera Simulator - Computer Generated
amera - = e

<

4. Edit the available image source parameters (here Frame Rate), if needed.

Image Source *

Image Source Name:

|Image Source 2

Select Image Source:

|Camera Simulator - Computer Generated |Z||

Frame Rate
25 w

CALUTION : Selecting a high frame rate will require higher CPU resources.
In case the frame rate is higher than the CPU can process, frames will be

dropped and data will be interpolated.
% conce

5. Click on the Accept button to exit.
6. The camera information is then displayed in the Image Sources - Settings table.

Page 104
SMARTIO 2.5.01 Manual ¢ Publication MAN-SOFT SMARTIO REV 02 ¢ www.panlab.com ©2024 Panlab


http://www.panlab.com/

Camera Simulator — Recorded Subject image source

1. Click on the + button to open the Image Source Setting panel.
2. Edit the name of the camera in the Image Source Name text box (if needed).

Image Source X

Image Source Settings

Image Source Name:

|Camera Area 1

Select Image Source:

| g
% carcel

3. Select the Camera Simulator — Recorded Subject from the list of image sources displayed in the Select Image
Source dropdown menu.

Image Source
Image Source Settings
Image Source Name:

|Carnera Area 1

Select Image Source:

Logitech HD Webcam C310
Digital Camera 1

Digital IfO Camera 2

Digital Camera 3

Basic Network Camera
ONVIF Network Camera
Camera Simulator - Computer Generated

Image Source Mame:

|Image Source 2

Select Image Source:

|Camera Simulator - Recorded Subject |Z||

Frame Rate

5 -

CAUTION : Selecting a high frame rate will require higher CPU resources,
In case the frame rate is higher than the CPU can process, frames will be

dropped and data will be interpolated.
e

5. Click on the Accept button to exit.

6. The camera information is then displayed in the Image Sources - Settings table.
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Camera Simulator — Custom Recorded Video image source

1. Click on the + button to open the Image Source Setting panel.
2. Edit the name of the camera in the Image Source Name text box (if needed).

Image Source x

Image Source Settings

Image Source Name:

|Camera Area 1

Select Image Source:

| [-]
 core

3. Select the Camera Simulator — Custom Recorded Video from the list of image sources displayed in the Select Image
Source dropdown menu.

Image Source

Image Source Settings

Image Source Mame:

Camera Area 1

Select Image Source:

HP HD Camera
Basic Metwork Camera
OMVIF Network Camera

Camera Simulator - Custom Recorded Video

4. Select the Video File to be used as image source, Open it and then click on the Accept button.

Image Source X

Image Source Settings

Image Source Name:

|Image Source 1

Select Image Source:

|Camera Simulator - Custom Recorded Video lzu

Video File:
|C:\JJsers\eceIerier\Dommems‘l,S. .\Smart - ¥ Maze.avi I | [E, I

= Accept 3 cancel

&/ Select a digital video file X
« “ 4 | « Documents > SmartVideo Tracking » Videos v ®| | Search Videos »
Organise v New folder

= v v
[ This PC =
8 3D Objects H
H
[ Desktop =
[ 2ociment Smart - FST.avi Smart - Smart - Smart -
& Downloads OpenfField - 4 OpenfField.avi PlusMaze.avi
, Arenas.avi
D Music
[&] Pictures J
B Videos
= Abc (\PBSERVER02) (A)
SR Wit e Smart - T Smart - SMARTSI color
W Windows (). Maze.avi WaterMaze.avi detection 2
= Recovery Image (D) v 5 rats.avi v
File name: | Smart - Y Maze.avi N [Supported Files (*aviwob;"w v
L= o
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5. Click on the Accept button to exit.
6. The camera information is then displayed in the Image Sources - Settings table.

When using a Custom Recorded Video as image source, the video will be played in loop. Click on IEI
Show/Hide Camera Name, to show not only the name of the image source but also the playback position

f of the video

Image Souice 5 100:02:50.20 - 00:07:52.10]

Digital video source

A digital video file recorded during an experiment can be opened by SMARTIO and processed again for behavioral data
acquisition and analysis.

Video file selection

Select the Single Digital Video File option within the Recorded Digital Video Files section and select the video file name

and location using the button associated to the field Video file.

Video file image calibration

The calibration of the image of a video file follows the same steps as the calibration of a live image (see chapter 7.1 - Live
image source calibration) except for the selection of the frame to be used as reference image for the calibration. In the
case of a digital video file, the user can choose the reference image by using the digital video control tools available below
the image.

& Select a frame X

§ OO ;
i i

00:00:00.00 pLZmimiimn |

| &7 Accept I iwﬁCancel ‘
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The digital video Control tools are the following:

To search for a specific point of the video.

&

> Il = To start, pause and stop the video reproduction.

00 DD . O O D'D To visualize the current position within the video.
’ ' r
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7.2. HARDWARE DEVICES

SMARTIO can interact with the Panlab Linkbox I/O interface (or any 3rd party stimulation) for triggering external laser

optogenetic stimulator.

Set of the Panlab Linkbox 1/0 interface

In order to correctly set the Panlab Linkbox interface for its use to trigger an external laser optogenetic stimulator:

1. Select the Hardware Devices section and mark the option “Enable the use of Hardware Devices for this

experiment”.

@ Devices and Image Sources

=4 Image Sources

|2 Hardware Devices

>

Hr.|llame

|Hardware Device | Details

1 Hardware Device 1 Panlab Link Box

COM7 - [01] LINK BOX

Save gs default -

7 Accept

W Cancel

2. Click on the & button to add the Linkbox interface, rename it if needed, select the Panlab Link Box option and
click on the Test Hardware Device button to test the device.

Hardware Device Settings

Hardware Device Settings
Hardware Device Name

IHardware Device 1

Hardware Device

I'Pan!ab Link Box

oL

Select a Link Box from the list

:comu - [02] LINK BOX M:02 ¥:2.00 I v

/

Speed Mode: High Speed

| [¥] Test Hardware Device |

ll &7 hccept | € cancel
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If the connected Panlab Linkbox is the Linkbox01HS/CONRS232USBHS adapter, the Speed Mode used by
the system to communicate with the external device would be the High Speed mode. If the connected
Panlab Linkbox is the Linkbox01/CONRS232USB adapter, the Speed Mode use by the system to
communicate with the external device would be the Legacy mode.

3. The Hardware Device Test panel will display the Input/Output port existing from the Linkbox interface.

For the use of the Linkbox with an external optogenetic stimulator, only the first Outputs of the Port 1 and
2 are available.

4. Click on the ON button of the Port 1- Output 1 and Port 2 — Output 1 and check whether the external device is
triggered. Click on the OFF button to deactivate these 2 output lines.

| Digital Inputs Digital Outputs.

| oFr | Port 1 - Input 2 Port 1 - Output 1
Port 2 - Input Port 1 - Output 2
=3 Port 3 - Input N Port2 - Output 1
| orr | Port 4 - Input =3 Port 2 - Output 2
=3 Port 5 - Input | orr | Port 3 - Output 1
| oFr | Port 6 - Input | ors | Port 3 - Output 2
OFF Port 7 - Input Port 4 - Output 1
| or | Port 8 - Input Port 4 - Output 2
=a Port 5 - Output 1

Port 5 - Output 2

Port 6 - Output 1

[ orr | Port 6 - Output 2

Port 7 - Output 1

Port 7 - Output 2

o | Port 8 - Output 1

Port 8 - Output 2

Once finished, click on the Close button.
5. Click on Accept to the Hardware Device Settings panel.

7.3. EXIT THE DEVICES AND IMAGE SOURCES PANEL

Once the image source and hardware/software devices have been selected, set and tested, click on the Accept button to
exit the devices and image sources panel.

The SMARTIO player will be opened displaying the image coming from the selected image source.

When an experiment file is opened, SMARTIO automatically will try to connect the image source used. If
this is not possible (because the device is not available yet), SMARTIO opens the experiment and a message
similar to the following will pop up:

Warmning

L Could not open image source. Could not open image
S provider for "UIT22xLE-M_4102668926". The device
"UIN22«LE-M_4102668926" was not found in the system.

Make sure it is installed and plugged into the computer.
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8. THE PLAYER PANEL

Once an image source is selected and correctly loaded, the Player panel is shown.

8.1. LIVE IMAGE SOURCE PLAYER PANEL

() Player [CAMERA SIMULATOR - COMPUTER GENERATED] =
’ [126.5] 3 | <& [arena 1 as0) [+] & Bl
0=

/Arena 1(IS1)
2023-06-08 11:26:30.063

00:00:00,00 |3 B ©® Record-it! Media

The Player panel shows the acquired image, zones and arenas of the selected zone definition. Please refer to chapter 11 -
ZONES DEFINITION for more details about Zones Definition.

These buttons, located on the top bar of the panel, allow to:

]

"
73,77 %
=]

O/ & [E]

| 150141 || 15[59) |

Shows or hides the tag of the arena.
Shows or hides the zones within each arena.

Shows or hides the tag of the subjects (Name and coordinates) during acquisition.

Adjusts the opacity/transparency of the zones.

Adjusts the zoom by entering the desired value or by directly resizing the player panel.
This option is only available when a single image source is shown.

Shows or hides the name of the image source.

Shows or hides the camera status (see below).

Shows one, four or all the image sources.

Shows each image source individually (turns yellow when the image source is shown).

Shows groups of four images sources (turns yellow when the image sources are shown).
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SMARTIO-MA users are provided with a tool called “Arena Selector”. This tool is
available in a variety of windows along the application and allows one to identify which
arena is currently selected and also to select a different one by using the arrow buttons

SMARTIO MA

or the dropdown list.

independently.

The Arena selector facilitates the task of configuring and managing each arena

The cl button opens the Camera Status panel. This value is strictly related to the settings defined in Recording Settings

(see chapter 16.2 - RECORDING SETTINGS).

@ Image Source Recording Status X

3235999 MB

Estimated remaining recording time:

53 Days, 22 Hours, 59 Minutes

Image Sources
Status | Camera Name | Rec. Time | Rec. Progress | Preset Duration | Video File Name
B Image Source 1 Free running
| WM tmage Source 2 Free running
| M mage Source 3 Free running
| B mage Source 4 Free running
| M mage source 5 Free running

In Storage there is a resume of the total space available on the local disk to store new videos. This is shown both as a graph

bar with the total amount of MB left and as an estimation of the remaining recording time.

In the Image Sources section, it is shown a resume for each image source, showing:

e Status: aredicon if it is not recording, a green icon while a recording is ongoing.

e Camera Name: shows the name assigned to each image source.
e Rec. Time: elapsed time of recording.

e Rec. Progress: percentage progression of the recording (as defined in Recording Settings, see chapter 16.2 -

RECORDING SETTINGS).

e Preset Duration: duration settings (as defined in Recording Settings, see chapter 16.2 - RECORDING SETTINGS
e Video File Name: name of the video (as defined in Recording Settings see chapter 16.2 - RECORDING SETTINGS).

@ Image Source Recording Status X

324081 MB

Estimated remaining recording time: 56 Days, 11 Hours, 46 Minutes

Image Sources

Status | Camera Name | Rec. Time | Rec. Progress | Preset Duration | Video File Name
B Image Source 1 00:00:06.00 00:01:00% Image Source 1_151_20230221_151122.mkv
| B |image Source 2 00:00:06.00 00:01:00% Image Source 2_152_20230221_151123.mkv
| B |image Source 3 00:00:06,12 00:01:00% Image Source 3_I53_20230221_151123.mkv
" | @ |mageSources 00:00:05.84 00:01:00% Image Source 4_I54_20230221_151123.mkv
| B |mageSource s 00:00:05.88 00:01:00% Image Source 5_I55_20230221_151123.mkv
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When a recording is ongoing, it will not be possible to close the player panel unless the recording is stopped.
The following message be shown:

Warning >
| There are Image Sources currently recording.
: Please stop recording before closing the Player.

Live image source video recording options

When a live image source is selected, the Player panel provides an embedded module of RECORD-IT! Media for easily
recording the image coming from the selected camera.

® B % mord-it!Media
RN - - - =

The RECORD-IT! Media toolbar is located at the bottom side of the Player panel and provides the following tools:

O To start recording the video.

00:00:01,68

Recording Time Viewer. The label color changes from grey to red when during the recording.

Time progression bar and cursor. This bar is shown during the recording provided with a
cursor allowing the exploration of the recorded video during the recording process.

Online progression button. When activated, the player shows the last current frame provided
by the image source. When inactivated, the user can explore the video by using the cursor.

To stop recording the video.

Starts the recording in all image sources (when more than one is present).

Stops the recording in all image sources (when more than one is present).

m @ & B

To open the folder in which the video files are stored.
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&

The video files recorded are automatically saved into the Video files folder configured in the Path Settings panel. The name
of the digital video file recorded is composed by the name of the experiment file followed by the starting date and time in
the standard format yyyymmdd_hhmmss.

Please refer to chapter 16.1 - PATH SETTINGS for more details on how to configure the default file paths of your experiment.

Recorded digital video files are compressed using the standard h.264 (XviD equivalent) codec so it

must be installed previously on your computer. The h.264 codec is automatically installed with the
A SMARTIO software installation; see chapter 3.9 - CODECS AND SUPPORTED VIDEO FILES for more
details.

If the digital video file recorded will be used later for a data acquisition session, please remember the
previous considerations regarding recording digital video files described in chapter 5.2 -
Considerations about recording digital video files.

8.2. DIGITAL VIDEO FILE CONTROLS

If a digital video file was selected as image source, the Player panel provides an embedded module to facilitate the
reproduction of the video (bottom section). The upper part of the panel is the same as the player panel described for live
image sources (see chapter 8.1 - LIVE IMAGE SOURCE PLAYER PANEL).

{2 Player [SMART - OPENFIELD.AVI]

OEE . |[os]% ¢nees ]G]

T T R

élll|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

[Jasfastaspossible [OOHMIEHOVEOUE » 11 B r - Duration:
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This bottom part of the display provides the following tools:
- “ = To start, pause and stop the video reproduction.
m To go to a specific point of the video.

r To set the starting point of the trial. This is the time of the video where the data

acquisition will start. In case the SMARTIO-MA extension is available, a drop-down
menu is available to apply the starting point only to the currently selected arenas or

Set starting point for selected arenas .

. to all defined arenas.

To visualize the time settings (latency, acquisition and delay time) of the current
trial.

To select fast mode as video processing speed or unselect it to return to normal
[] A< fast as possible p g sp

speed.
DD ,DU . DD UD To visualize the current position within the video. Please note that this time can be
. : r different of that of the trial time shown in the Trial Time Control panel during data
acquisition.

Duration: [00:01:10.20 Duration of the video file

execution. Please make sure to set the starting point so that the subject is properly detected when the

é If the subject is not detected when the trial is started, the time settings bars will not match with the trial
trial starts.
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9. EXPERIMENTAL ARENA MANAGEMENT

The experimental arena is the working space in which the experiment will take place (maze, box etc.).
Exp.

Arenas  Click on the Exp. Arena button on the Experimentation Assistant bar to access to the Experimental Arena
editor panel.

All SMARTIO experimental modules are provided with one arena and one zone by default.

% Arenas X
_

R S - R

Nr. |Name |Image Source | Data Rate| Available Elements |

1 Aremal Image Source 1 21,97 MBJs None

Total Data Rate: 21,97 MBjs

« Accept 3 cancel

=== ISMARTIO MA | SMARTIO MA extension allows to work simultaneously with more than one arena. The
rest of this chapter only applies to SMARTIO-MA users.

button ¥ . To add multiple arenas at once, click the button b , then type the number of new arenas you wish to add and

click OK. To delete arenas, first select the arenas you wish to delete from the list and then click the button . Note that

Arena 1 can never be deleted. Use the button @ to clone an arena and the button < to edit the configuration of an
arena.

After creating each arena, it is necessary to edit its configuration. Each arena must be associated with an image source and,
if available, to a hardware device. If the arena is used for video-tracking only (no hardware device defined), the
Experimental Arena panel only offers the option to change the name of the Arena.

@ Experimental Arena X

Arena Settin

Arena Name:

|Arena 1 |

: % Accept ¥ cancel
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For each arena can be configured independently settings of:

e Hardware Devices
e Zones Definitions
e Detection Settings
e Time Settings

e Scheduler trials

e Speed Settings

Deleting an arena deletes all related configurations, so this should be done with care. SMARTIO has an integrated security
system, ensuring that any arena that has associated trials with data or zones defined cannot be deleted. To delete an arena
which has zones or trials, you first must delete the zones and trials before deleting the arena. The Arenas shape and
included zones are defined into the Arenas definition section of the Zone definition panel (see chapter 11 - ZONES
DEFINITION).

When an image source containing an arena is deactivated in the Image Sources panel (see chapter 7.1 -
Live image source), the corresponding arena is not deleted but appears in grey:

® fvens x
ERFET————
@ |- &
‘ Nr. |Na|l|e |Image Source | Data Rate| Available Elements |
1 Arenal Image Source 1 21.97 MBfs None
| 2 Arena 2 Image Source 2 21,97 MBfs Mone
| 3 Arena 3 Image Source 3 21,97 MB/s | Mone
I [P Image Source 4 None
| 5 Arenas Image Source 5 Mone

Total Data Rate: 65.92 MB/s

o

9.1. RENAME THE ARENA

Use the Arena Name text box to rename the experimental arena.

) Experimental Arena X

Arena Setting

Arena Name:

|Open Field |

% ome

www.panlab.com


http://www.panlab.com/

9.2. ARENA ELEMENT DEFINITION

To add elements to the experimental arena, click on the 4 button and chose the element from the available list.

In the SMARTIO packages, the only element that can be set is laser optogenetic triggers (or any other 3rd party element
connected to the Panlab Linkbox01).

Linkbox TTL ports selection for laser optogenetics

To select the ports of the Linkbox that will be used for the TTL triggering in the laser optogenetic stimulator follow the next
steps:

1. Clickonthe & button, select the Laser TTL element from the Element Selector and associate it with the Linkbox
Port 1 — Output 1.

) Experimental &rena £
S era Maree!
Anena 1
Element Set e | -
‘et b
1 | ore] © Bt eecer =)
| | |coce | name i
i ] &0l Gereric Digial fnput
2 |l L
_||u| [=nx] Gereric Digial Cutpd
|- e

Element Set L

=]
Name:
Laser TTL 1
1. Lazer TTL Qutput |
. Hardware Device 1 - Port 1 - Quiput 1 lz‘ |

2. Click onthe & button again to select another Laser TTL element from the Element Selector and associate it with
the Linkbox Port 2 — Output 1

Element Set ok
Mame:

Laser TTL 1
1. Laser TTL Output |

. |Hardware Device 1-Port 1-Output 1 |2|||
Mame:

Laser TTL 2

1. Lager TTL Output |
. Hardware Device 1 - Port 2 - Qutput 2 lz‘ ‘

3. Click on the Accept button.
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10. DATA VIEWER PREVIEW

A Data Viewer - [Preview] panel is displayed when at least one element has been selected in the experimental arena
showing a timeline of the neural signal raw data or of activation/deactivation of the triggers.

(=) Data Viewer - [Preview] (=)

TBSI - 5 Channel Recording Headstage 1 - Channel 2

TBSI - 5 Channel Recording Headstage 1 - Channel 3

cording Headstage 1 - Channel 4

1 - Channel 5

351 - 2 Channel Opto-5tim Headstage 1

— T —T
00:00:00 00:00:02 00:00:04 00:00:06

- ~ s w:1 - N

Use the Data Viewer button of the View menu to show or hide the Data Viewer.

&)

Experimentation Assistant  Configuration |View| Help

| Experiment = Data Runtime @ Time 3 Event Event
Q, Info .Player £ Viewer Viewer Control @ Marker Trigger

Experiment Data Viewers \ Data Acquisition

Press the @ button to display or hide the channels in the Data view.
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11. ZONES DEFINITION

11.1. ARENA & ZONES CONCEPT

@ Zones Zones definition section allows to determine the special regions that should be considered in the
Definion  calculations of SMARTIO. Examples of such calculations are:

e Transitions count (number of transitions detected from one zone to a different zone).
e Permanence time and percentage (time or percentage of the whole time spent in each zone).
e Distance travelled (length of the path travelled by the subject in each zone).

Each zone definition is defined by an experiment workspace (arena) and zones.

The physical space in which the experimental trials are carried out is called an “arena”. Every experiment has at least 1
arena defined which is shown in the Player panel with a pink line (see image below) and the label “Tracking area” or “Arena
1”, depending on whether the SMARTIO-MA extension have been licensed or not. Each arena contains a zone or a group
of zones that will be used for calculations (see red line in the image below).

00:00:00.00 | B8 | ®Record-it! Media

A great number of different zones definitions can be defined and stored. The zone definitions can be then used
indistinctly for data acquisition (tracking) and analysis.

E The tracking process can be carried out in several arenas at the same time, increasing
<s:ieeo| SMARTIO MA A : : :
the productivity of the experiments. Moreover, different arenas may have different

zones definition even when acquiring data simultaneously from all of them.
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11.2. THE ZONES EDITOR TOOL

@ DZ;'%:*ES To open the zone editor tool, press the Zones Definition button in the Experimentation Assistant bar.
on

The SMARTIO-CS experimental module is provided with a flexible Zone Definition tool. The zones are freely editable. The
user can decide:

e The number of arenas contained in each Zone definition (needs SMARTIO-MA if more than 1 arena).
e  The number of zones contained in each arena.

e The shape of the zones.

e The name and properties of the zones.

e The associations between zones.

@ Zones Editor ==

Zones Definitions

5 - | 4 zones v| (- B

Zones Drawing

#1660 px 0,49 cm
¥ 417 px 47,39 cm

Zane Associakions

Zones | Assoc. Management

[ ] ShowZones/Assoc. Management dislog..

Selected Zone Properties

Mame Type
Exchusion Exclusion
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SMARTIO-MA extension allow data acquisition/tracking simultaneously in several
arenas. With this extension, the user can freely define more than one arena in which
the available zones provided by the experimental module can be applied.

3 Zones Editor [ | @ ZonesEditor =
& - [ B Fou squares J=BBel o« | |6 T - - 5% 9 o

Arenas Drawing

¢ o Lo R E o=

Zones Drawing

k= = e

i Cursor Information
B 0D - x:

Zone Selector ¥:

-..| SMARTIO MA E‘

X715 px 79,89 em
¥ 23px 2,32 mm

Arm Names: |A B, C -

Tones | Assoc. Management
| ] Show Zonesihssoc. Managamert dalog... |

|"' e ‘Z\l
= 4 _‘%hﬂ ed Zone Properties
J

- Hame Type
Excluson Exclusion

Zones / Assoc. Management
] Show Zonesfhssoc. Management dislog..
Selected Zone Properties
Name Type
Exchusion Exchusion

Drawing arenas

The Zone Definition panel presents in the Arenas Drawing section a set of tools to draw one or more arenas and adjust
them to different kind of boxes, mazes and environments.

{p [Arenal VI [ | :

Matrix with multiple rectangular arenas (only SMARTIO MA Users).

===z, | | Single rectangular arena.
1

e Single polygonal arena.
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If several Arenas are drawn, please follow the next steps:

Select Arena 1 from the Arena selector.

Choose a drawing tool.

Draw the arena in the player.

Select Arena 2 from the Arena selector.

Choose a drawing tool.

Draw the arena in the player.

Repeat this process until all the Arenas have been drawn.

-==| SMARTIO MA

NoukwneR

Even if the Draw Arena tool allows the drawing of an unlimited number of arenas, the capacity for SMARTIO
A to carry out optimal data acquisition would depend on other factors such as the computer performance

:::::.|:
A When drawing rectangular arenas using the et button, be aware that you can only drag the mouse from
left to right.

Once drawn, the arenas may be modified by resizing them using the markers or by displacing them by dragging the shape
from an empty space within the Player panel. They can also be displaced through the keyboard arrows.

The shape of an arena may be deleted using the button ™ of the Arenas Drawing section or by pressing the [DEL] key.

A Arenas cannot overlap. SMARTIO will prevent drawing an arena if it overlaps another one. In that case, the
mouse pointer cannot be move into the zone of overlapping.
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Matrix of rectangular arenas (only SMARTIO MA Extension)

<

This tool allows drawing multiple rectangular arenas at once and arrange them in a matrix. To do so, follow these

steps:
1. Click the tool and select the number of rows and columns of arenas desired. The selection can be extended to a

higher number of arenas by displacing the cursor over the edges of the arena grid tool.
ENEEEEEEEEEE | | | |
ANEEEEEEEEEEN | | | | ||
ANEEEEEEEEEEN | | | | ||
ANEEEEEEEEEEN | | | | ||
ANEEEEEEEEEEN | | | | ||
ANEEEEEEEEEEN | | | | ||
ANEEEEEEEEEEN | | | | ||
=T mEe T .
T EER ANEEEEEEEEEEN | | | | ||
EREEE ENEEEEEEEEEEN | | | | | |
AN .
L] EEEEEEEEEEEEEEEEEEE

2% 2Table 13 % 10 Table
2. Draw arectangle on the Player panel by dragging the mouse from top-left to bottom-right. A matrix will be shown.
Release the mouse button and the arenas will be created with the selected default zone shown inside.
3. Modify each arena individually if needed.
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Single rectangular arena

T '-'-!:

This tool allows drawing a single rectangular arena.

To draw a single rectangular arena:

1. Select the arena to draw using the Arena selector tool. use the
arrows at each side of the name of the arena or click on the black @ [A.rena _ v] v
arrow to open a menu and select the arena.
2. Select the rectangle tool in the Arenas Drawing section.
3.

Draw a rectangle on the Player panel by dragging with the mouse from top-left to bottom-right. A preview of the
arena is shown.

4.

Release the mouse button and the arena will be created with the selected default zone shown inside.

Single polygonal arena

‘__!'.rq‘i This tool allows drawing a single polygonal arena. Polygonal arenas can be drawn freely by connecting segments
'ﬁf" to fit the special shape - a box, maze or apparatus in general.

To do so, follow these steps:

1. Select the arena to draw using the Arena selector tool. Use the
: . <.:3 [Arena a4 v] E',}
arrows at each side of the name of the arena or click on the black
arrow to open a menu and select the arena
2. Select the polygon tool.
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3. Draw the segments of the polygon where desired by clicking on the Player panel.

O

0]

[JasFast as possible WOIGHOIGHOIONMOOM » 11 W (* - Duration: | 00:00:34,40

4. Toclose the polygon, click near the first segment. The cursor will change to a hand indicating that the arena will be
closed upon clicking.

O

[Jas fast as possible WOIOHO/GHO/ONO/OM » 11 MW (* - Duration: | 00:00:34,40
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Zones definitions management

Several Zones definitions can be created within the same experimental file and can be chosen for data acquisition and
analysis.

By-default zone definition

When creating a new experiment, the player is already associated with a Zones Definition selected by Default. In the
classical SMARTIO-CS experimental module, a “Full Rect” zone definition is provided and selected by default. This zone
definition contains 1 rectangular arena including 1 rectangular zone.

Zones Definitions
E) - W Oefault) Full Rect vli ‘ '

) Player [CAMERA SIMULATOR - RECORDED SUBJECT)

Gl e

:25,17 0:25,00 ¢:25,00 |8

Saving new zones definitions

Changes done on a base (default) zones definition should be stored with a different name. To do this, follow the next steps:

1. Click on the Save button H " located in the Zones Definitions section of the panel.
2. Enter the name of the new zones definition and click on the Ok button.

New zones definition is saved within the experiment file and automatically included in the list of zones definition.

E v . User-defined Open Field w
[ (C=fault) Full Rect

IUser-defined Open Field

To be valid, a zones definition should contain at least one Arena with a related Zone/Association.

Saved zones definitions may be deleted using the button in the Zones Definitions section. Default definitions cannot

be deleted.
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Exporting and importing zones definitions

All the zone definitions within any experimental file can be exported and stored into external files. This operation is very
useful to keep a backup of work done or to share zones definitions with a different experimental file.

To export the selected zones definition:

a 1. Click on the Export zones definition button located in the Zones Definitions section of the panel.
2. Enter the name of the exported zones definition file and click on the Save button.

Exported zones definition files are stored by default within the “Zones” folder configured and with the extension (.smepz).
Please refer to the chapter 16.1 - PATH SETTINGS for more details on how to configure the default destination folders.

Exported zones definition files can be imported later into the same or different experimental file whenever both
experimental files share the same experimental module.

To import a zones definition file:

1. Click on the Import zones definition button located in the Zones Definitions section of the panel.
% 2. Select the zones definition file to import.

) Open zones file ®
Lockin: | | | Zones Defint Y e rm-
. : e e & Smart - OpenField. smapz
* Mame Date modified Type
) @ A1Z4.smepz 17/12/2019 0%57 SMART 10 Zones Defin
Quickaccess @) gpart - CPP.smepz 20/09/2019 1203 SMART 10 Zones Defir
=z SMART 10 Zon i
SMART 10 Zon: 1
Desktop @ Smart - T Maze smepz 30,09/2015 12:03 SMART 10 Zones Defis
&) Smart - WaterMaze.smepz 30409/2019 12:03 SMART 10 Zones Defit
"
Libraries :|
This PC
¢ ,
Network . -
File pame: | Smar - OpenField smepz w
Fies of type: Supported Zone Definition files - Cancel

3. Click on the Open button to import the zones definition into your experimental file.

Imported zones definition is automatically applied to the experiment and is now available within the list of zones

definitions. When more than one image source is available, clicking on the Import Zone Definition E@ button will open
the following window:

art - OpenField

one Definition 1

Traddng Area

Import Zones Definitions

D Zo Definition/Image Source Assodations

Nr. Name Image Source Fones Definition to apply

1 Image Source 1 Camera Simulator - Computer Generated

Image Source 2 | Camera Simulator - Computer Generated

Image Source 3 | Camera Simulator - Computer Generated

Apply to...

% s

Image Source 4 | Camera Simulator - Computer Generated

moe WM

Image Source 5 | Camera Simulator - Computer Generated
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This box allows to select to which image source apply the zones definition selected. Clicking on Apply to will open the
Image Device List

) Image Device List X

Select the Image Sources to which to apply the Zones Definition

Il | Nr. | Name Image Source Resolution Frame Rate | Calibration
[ 1 Image Source 1 Camera Simulator - Computer Generated | 640 x 480 [Width x Height] | 25.00 FPS ’i’//‘
] []| 2 |Image Source 2 Camera Simulator - Computer Generated | 640 x 480 [Width x Height] | 25.00 FPS \J
] [] 3 Image Source 3 Camera Simulator - Computer Generated | 640 x 480 [Width x Height] | 25.00 FPS g’/
] []| 4 Image Source 4 Camera Simulator - Computer Generated | 640 x 480 [Width x Height] | 25.00 FPS V/f
] [0 5 ImageSource 5 Camera Simulator - Computer Generated | 640 x 430 [Width x Height] =~ 25.00 FPS V/"
Ko

Click on each checkbox to assign the imported zone definition to a specific image source or click on the checkbox in the
head bar to apply the zones definition to all the image sources.

The zone drawing section

SMARTIO-CS module enables users to freely draw, move, resize, rotate and, in general, adapt the shape of the zones to
specific needs without the restrictions applied to the experimental modules.

Choose a zone color

Each zone is represented and identified by its colors in the Zone Selector section.
NOOEODEOOE
/(e e e e O =0 .

Each zone has a color assigned to it: red is for Zone 1, green for Zone 2 and so on. To define or modify a zone, the
correspondent button in the Zone Selector section must be activated.

Draw zones

A few drawing functions allow to create a wide range of different geometric shapes. Select one on the Zones Drawing
section and position the cursor over the Player panel to fix the tracing points, according to instructions given below. By
default, the pointer tool is selected.

Zones Drawing
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l-=!=o | Matrix: Use this tool to quickly draw a matrix of rectangular zones.

: : Rectangle: Define a rectangular shape by two opposite vertices.

[JE——
T Ellipse-Circle: Draw an elliptic shape by means of a rectangle. The sides of the rectangle will be parallel to
1 1

1 1 | the ellipse axis, and tangent to it, so the ellipse will be inscribed in the rectangle. If all sides are equal, then
the rectangle becomes a square, and the ellipse is a circumference.

===
3 ! | Pie/Sector: This tool is particularly useful to define zones on a circular pool.
oot
J. . . . . . .
_|" "-_ Triangle: Define an equilateral triangle by its center and the length of one side.
i I 3
O . . ) . . .
~ _= | Polygon: Use this tool to draw irregular polygons. The polygon vertices are the tracing points to be fixed.
T~
F
f When drawing rectangular zones using the ] button, be aware that you can only drag the mouse from
left to right.

The process to draw zones using the above-mentioned tools is the following:

1. Select a zone number in the Zone Selector section
2. Select the zone drawing tool. In the specific case of the zone matrix, the number of rows and columns -
to be created must be selected. The selection can be extended to a higher number of zones by [HE
. . . . L]
displacing the cursor over the edges if the zones grid tool. 0

2x2Table

)

3. Click on the left mouse button over the Player panel and, without releasing it, move the mouse pointer from left
to right and from top to bottom.
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5.

When a polygonal zone is being drawn, draw the segments of the polygon as desired by clicking on the Player
panel. To close the polygon, click near the first segment. The cursor will change to a hand indicating that the arena
will be closed upon clicking.
During this process, the zone shape is shown to facilitate adjusting the size. If the [ESC] key is pressed before
releasing the left button of the mouse, then the zone creation is cancelled.
Repeat the operation until all the zones have been drawn. (Here, the example of 3 zones is drawn in an open field:
center, border, and internal zone).

A single zone may be made up of two or more non-adjacent enclosures, each having its own boundary. These

separate parts will be regarded as one in the analysis processes. The following is an example of two shapes that
form the zone 1

Close the drawing process by selecting the pointer tool again.

@Zones Editor =
Zones Definitions

8 - INCEOEEE— - - 6B
& |Arena v| & 144 |-
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The button Zone templates L& | provides a template for a rectangular zone.

"

@ Zone Template Selector
Select Zone Template

Select a template from the list and left-dick or draw
in each arena in the player to apply it.

Available Zone Templates: Zone Template Preview:

H- Customized
|l (Default) Full Rect

Adjusting the zones

Once a zone or template has been applied, it is possible to adjust it by moving or resizing each zone shape. To do this,
follow the next steps:

1. Select a zone shape clicking inside it in the Player panel. White rectangular markers will appear surrounding the
selected shape.
2. Click on one of the markers and drag to resize it. Please note that resizing operation can be applied only to a single
zone at once.

3. Click inside the zone shape and drag to displace it. To facilitate the displacement of all the zones at once, click on
the Select all zones button in the Zones Drawing section and displace the zones. The [ARROW] keys combined with
the [CTRL] key facilitate a fine adjustment by doing smaller displacements of the zones.

4. Rotate a zone. Select the zones and drag the green circle located close to the first vertex of the shapes. All the
zones will be rotated around the center of the rectangle in which the selected zones are inscribed.

5. Usethe Undo ? and Redo ™ buttons to undo and redo changes made in the zones.

Depending on the selected protocol, adjusting a particular shape could imply a general adjustment in order to maintain the
coherence of the whole definition. Some specific adjustments can also be done by mean of the Protocol Specifics section
of the panel.
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Additional tools

& . P |

| BB Eill with selected zore. ..

B Fill with exdusion zone. .. ‘

Pointer: Use the pointer tool to select zones or arenas. In combination with the
[SHIFT] and [CTRL] keys, multiple zones and arenas can be selected.

Copy / Paste: Facilitates copying the zones from one arena to other. Select one arena,
press the Copy button, select the other arena and press the Paste button to copy the
zones. Create new arenas.

Copy / Paste Zone: Facilitates copying the zones inside the same arena. Select a zone
in an arena, press the Copy/Paste Zone button and click on one or more positions in
the same arena. Finish the paste process by selecting the pointer tool again.

Filling: This tool changes the color of a given region. Select the desired color, place
the cursor on the region and click.

The Filling button provides a dropdown menu with the following options:

e Fill with the selected zone: to fill the area with the selected color.
e Fill with exclusion zone: to convert a zone to “exclusion zone” (see chapter
11.2 - The exclusion zone for a definition of an exclusion zone).

Color / Zone Selection: Use this tool to select one existing color and zone. Place the
cursor over the desired zone in the Player panel and click to select color and area.

Zone layers: The zones mutually exclude each other so that a given point of the image
always belongs to just one zone. As previously noted, if there are no zones defined,
every point in the image belongs to the exclusion zone.

These tools make the selected zones (enclosures) to be moved onto the upper / lower
layers, when configuring a multiple layer zones set-up.

Select all zones: This button selects all the zones in the arena/working area to
facilitate resizing, displacing or rotating all of them at the same time.

Clear all zones: Deletes all the zones in the selected arenas/working area.

Delete selected zones: Deletes the selected zones in the selected arenas/working
area.
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The exclusion zone

The “exclusion zone” is a special zone conceived as the area where no subject will ever
EXC| UEiDﬂ be. SMARTIO will not process this part of the image to save resources and prevent
interferences. The exclusion zone is a user-defined zone from which no type of data is

obtained. If no zone has been defined, the exclusion zone takes the whole surface so that SMARTIO will not “see” anything.
It is the experimenter who, by drawing zones on the image, tells SMARTIO what parts of the image are to be processed. To
obtain practical data from an experiment at least one zone other than the exclusion zone must be defined.

In a general manner, any spaces out of the defined zones are automatically considered as Exclusion zone.

M
x
o
C
v,
o
-~

Exclusion

Using the keyboard to edit zones efficiently

Although the mouse is the most common device to interact with the software, it is not always the most efficient. The
keyboard provides a much faster way to carry out many of the operations regarding the edition of zones.

SMARTIO Zones Editor is designed to accept the use of the keyboard to accelerate the setup.

The most useful keys and combinations are:

Key / Combination Effect

[CTRL] + Mouse click Selection of multiple independent zones.
[SHIFT] + Mouse click Selection of multiple zones or arenas in sequence.
[CTRL] + Resize Resizes the selected zone or arena keeping its aspect ratio. Only applies to rectangular and
elliptical zones.
[DEL] Removes the selected zones or arenas.
[ESC] Cancels the current edition task (creation, resizing, displacement or rotation).
[CTRL] + Mouse click Selection of multiple independent zones.
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Cursor information

When the mouse is moved over the Player panel, SMARTIO automatically updates the Cursor Information section of the
Zones Editor panel showing the following information:

e The name and color of the zone where cursor is located.

Cursor Information

e The X and Y coordinates (in pixels and in the calibration units, see chapter 7.1 - Live image source calibration and
chapter 7.1 - Video file image calibration) in which the mouse is located.

¥:[315px 47,57 cm

==

¢ (165 px 24,92 cm

Create an association of zones

SMARTIO-CS module enables to freely define associations between the zones. This option allows combining different zones
and then obtaining a new set of combined zones. As an example, the Border and Medial zones of an open field can be
combined to create a new zone association defining the Periphery of the experimental area in a paradigm aiming to assess
anxiety in rodents. All the zones can also be combined (Border + Medial + Center) to define a new zone referring to the
Total experimental area.

1. Select the zones you wish to associate by clicking on the zones with the left button of the mouse in combination
with the [CTRL] / [SHIFT] keys. Please note that to create an association, at least two zones must be selected.
Exclusion zone cannot take part in an association.

2. Pressthe E button located at the right side of the table in the Zone Associations section.
Enter a unique name for the new association and click on Ok.
4. Repeat the operation for all the associations requested.

w

Zone Associations

Name Zones | o
Periphery Medial, Border =
Total Medial, Border, Center

e

Use the E button to delete the association selected in the table.
6. Usethe button to delete all the associations in the table.
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Some useful tips related to zone associations:

e Zones templates provided with experimental modules already include the standard associations, so it is not
necessary to create them again.

e Double-click an association row within the Zone Associations section to highlight the corresponding zones in the
Player panel.

If a zone included in an association is deleted, it will be removed from the association as well.

Zones and associations management

The Show Zones/Assoc. Management dialog button located in the Zones/Assoc. Management section provides a tool to
edit the zones and associations properties.

&) Zones/Associations Management X
' Interest :llame ‘T\fpe [Color ‘ N
{Exdlusion { Exclusion -
M Border Standard o
O [Medial Standard >
M Center Standard L 3

Associations
' Interest Name Zones | -]
M |Peml'ery Medial, Border
M Total Medial, Border, Center _I
Settings for Zone Dependent Calculations
- - - - .
| Triplet Settings ... P Relative Time Settings ...

[Frt] [ % oo

By default, zones are named as Zone 1, 2, 3, ... However, SMARTIO-CS users can freely edit the properties of the zones such
as their names (by a more meaningful name related to the current experiment) and types, although not the color. To do
so, click in the corresponding cells in the table and change the property. None of the properties of the Exclusion Zone can
be changed.

The zones are categorized in two different types:

‘Type e Standard: no special features. All zones are standard by default.
[S " v] e Target: will allow configuration of a special timing condition stopping the tracking process when
the subject is detected in the Target zone (commonly used in water maze experiments in which it

Target
l is required to stop the tracking process when the animal found the platform. In this case, the
Platform zone is set as a Target zone). More than one zone can be defined as Target.
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The Interest checkbox allows you to select which zones will be considered for data
visualization in the runtime panel. Regarding zone associations, both the Interest checkbox
and the name can be also edited in the corresponding table.

Interest | Name
Centre

SMARTIO also provides two additional options to configure the evaluation process of zone dependent calculations:

e Triplet Settings: allows selecting which zones in the definition will be considered in the evaluation of the
alternation triplet calculation used in T/Y mazes. Please refer to chapter 21.3 - Alternation Triplet for more
information about this calculation.

>
§ Triplet Settings ...

Arm Mames: | A, B, C -

e Relative Time Settings: allows selecting the zone which time will be proportionally distributed between all the
other zones contained in the current zone definition. This parameter is required to evaluate the relative time in
the zones of a CPP test. Please refer to the chapter 21.3 - Relative Time in Zone (%) for more information about
this calculation.

‘ PN Relative Time Settings ...

To Exit from Zones definition editor panel, click again on the Zone Definition menu button-

@ Zones
D efinition
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12.

Detection adjustments are needed for a precise detection of the position of the animal in the image. The tracking process

requires a clear and well-contrasted image.

Data
Recording

@

DATA RECORDING & DETECTION SETTINGS

Click on the Data recording button in the Experimentation Assistant bar to adjust those parameters
and test the tracking before starting the data acquisition sessions.

@l Data Recording Settings

00:00:00.00

4 Brightness &nd Contrast

<F: Detection Settings

Save as default ~

[

—

Start Test =

=

(®) Test Track Detection

Test Activity Detection

Track Detection

This option will enable the tracking of the subjects position using
the video feed. Please select a detection method:

® Center Of Mass

This method obtains the position of the subject’s centre
of mass using a reference image.

(") Color Detection

) TriWise

Manual

[] Activity Detection

=

& s
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12.1. TRIAL DATA RECORDING

Element data recording

This Information will only be displayed if a Hardware
device has !oeen set. As indicated ir? the software, the data Element Data Recording
of the configured elements of the input/output hardware = The data of the configured elements of the input/output

devices and software interfaces will be stored hardware devices and software interfaces will be stored
automatically with each trial. automatically with each trial.

Trial Data Recording

This option will not work when using one of the Camera simulated image sources provided by the
application.

Track detection
Four automatic detection modes are available in SMARTIO:

e Centre-of-mass tracking detection mode

e TriWise, 3-points tracking detection (head, center, tail)
e  Color tracking detection mode

e  Global Activity detection mode

Each detection mode is selected into the Trial Data Recording section of the Data recording Settings panel. Moreover, a
Manual mode is also available when using a video as image source.

Track Detection

This option will enable the tracking of the subjects position
using the video feed. Please select a detection method:

@ Center Of Mass

This method obtains the position of the subject's
centre of mass using a reference image.

(”) Color Detection

) TriWise

Manual

Activity Detection

This option will enable the acguisition of the global activity
within each arena and zone,
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Center of mass tracking mode

In the tracking mode, an image of the experimental area without an animal is used as reference and compared with each
frame containing the animal from the image source during the experiment. The difference between both images (Reference
and Experiment images) is detected by the system and converted into pixels. The position of the animal is then calculated
for each image as the mean of all the pixels detected by the system (resulting in a black blot in the Animal Detection image).
A track is formed by consecutive detection of the animal position along the time.

Reference Experiment Detection Tracking

SMARTIO uses the “Static background” technique to convert the real image of the subject into a black pixel blot: the
detection image is given by the difference between the current experiment image and the background image taken as
reference.

Recommended use for center of mass tracking detection: Tracking the center of mass is particularly recommended for the
analysis of animal displacement and position allowing the calculation of a wide variety of related parameters (speed,
distance, resting/slow/fast displacements, parallelism, directionality, turning angle, entries into user-defined zones,
permanence time into user-defined zones, etc....). Some examples of standard applications: Morris water maze, elevated-
plus maze, open-field, radial maze, locomotor response to novelty, etc....

Color tracking mode

SMARTIO provides an additional advanced detection mode for color tracking. In this mode, any color can be considered as
a mark that can be tracked by SMARTIO (black, grey scale and white colors included).

In this mode, there are no comparisons of the image of the experiment with a previous image of reference.

The technique consists in indicating to the system which color must be tracked using the color-selector tools provided by
SMARTIO (see chapter 12.3 - Color mode detection settings). SMARTIO will register a color pattern of all the color of the
pixels contained in the area selected by the user.
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During the tracking process, the dots of pixels showing the selected color pattern will be recognized by the system. The
position of the detected color dot is then calculated for each image as the mean of all the pixels detected by the system.
The track is formed by consecutive detection of the color dot position along the time.

@ Color Selector X
4

i
X coen

Recommended use for color tracking detection: This mode is particularly useful when it is important to track the position
of a specific part of the body of the animal such as the head, center and/or base-tail-plus (object recognition test, social
interaction, etc....) .

TriWise tracking mode (only SMARTIO TW Extension)

Standard video-tracking systems use the detection of the center of mass to study the behavior of experimental
90 subjects in a wide variety of different tests. Nevertheless, this method may not be considered precise enough or
sensitive in some applications with very specific needs.

The TriWise technology is an innovation of the Panlab Harvard Apparatus Research and Development team enabling the
SMARTIO video-tracking system to extract an advanced model of the animal motion based not only on its center of mass
but also on its head and tail position.
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The TriWise technology is based on artificial intelligence techniques applied to obtain always the most natural, realistic,
and reliable solution.

A range of different criteria are considered to determine the position of the head and tail-base from the video sequence.
Each criterion is evaluated independently by a specialized “wise man” who gives his opinion about the present and past
data. This answer is always accompanied by a reliability level. All the opinions and reliability levels are considered and
weighted to obtain the final decision.

This technology enables SMARTIO to automatically identify and register complex animal behaviors like exploration,
rotations, rearing, and head-head contacts between identified animals using only the image coming from the camera or
digital video file, without requiring additional external electronic devices or animal painting.

Furthermore, zone entries criteria become more realistic as more morphological information is considered during the
evaluation of the zone transitions.

Wise man 2
Wise man 1 E Wise man 3
EL
tl,:ODlnion :',: ‘ Opinion r.::.
Pixels detected by SMART

To determine the position of the center, the head and the tail base of the animal, the following criteria are evaluated:

M
'/ Y Morphology: studies the animal’s shape and mass distribution.

@ History: keeps record of the past head and tail base positions.

>

Motion: its answer is based on the animal displacement direction.

Example
=K %
/
S -
PREVIOUS CURRENT
frame frame RESULT
Reliability = 92%
WISE MEN OPINION
H H T
T H
MORPHOLOGY HISTORY MOTION
Reliability = 98% Reliability =96%  Reliability = 34%
(Good shape) (Similar position)  (Short rear displacement)
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TriWise uses these three criteria to determine the position of the head, center and tail. The weight of each criterion
represents its importance. If, for example, the weight of movement is higher than the other, TriWise will consider the
movement more important than morphology and the historic stability and will determine the position of the three points
based mainly on the movement of the subject.

Recommended use for TriWise detection: This tracking mode may be very useful when defining precisely the criteria for
considering an entry into a zone (elevated-plus maze, etc....) is needed. Also, it is recommended for registering complex
behaviors such as rearing and rotations (open-field test, exploration tests, apomorphine test in unilateral lesions, etc....).
Using this technology not only avoids having to mark the animal but also allows a more detailed evaluation of some specific
behavioral items such as animal exploration (hole-board test, object recognition test, novel object test), location choice
(elevated-plus maze, T/Y maze, open-field), rearing (open-field, exploration studies), and rotations (studies using unilateral
lesion of dopaminergic systems, cycling behavior).

Global Activity detection (only SMARTIO GA Extension)

Global Activity measurement is the task of detecting animal movements even without animal’s displacement. The
‘ activity is evaluated by counting the pixel change rate between two consecutive images. Unlike the tracking mode,
all the pixels detected are taken into account allowing a fine evaluation in the change of the animal shape.

o IR

Recommended use for Global Activity detection: This detection is particularly recommended for the analysis of animal
movements (with or without any displacement) allowing the calculation of a wide variety of related parameters (amount
of activity, resting/slow/fast movements, immobility episodes). Some standard applications are animal(s) global activity,
forced swimming, fear conditioning (freezing) and tail-suspension, activity of a group of animals in a social interaction
study.

. SMARTIO GA Global Activity detection can be used in parallel with any of the tracking detection
modes described above.
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12.2. BRIGHTNESS AND CONTRAST

To improve the detection, SMARTIO includes a fine adjustment of general brightness and contrast parameters in the section
Brightness & Contrast of the Data Recording Settings panel.

These settings can be adjusted for the whole image or for one specific zones.

Brightness

iz Trial Data Recording

General
& EBrightness And Contrast Brightness: 1] 175
PERRRRR R e et
) ) , 1]
®DEtE¢IDn5Eﬁlngs contraStl IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|||IIIIIIIIIIIIIIIIIIIIIII 125

Fine Settings [ Use individual settings For each zone

A To kest changes in Erightness and Conkrast values, start the
= % video reproduction in the Plaver,

An “Arena selector” control within the Brightness & Contrast section allows to adjust
the detection parameters for each arena independently.

{}3 |.-'-‘-.rena'| '-'| E[}

«««| SMARTIO MA | select the arena to configure (with the selector or by clicking directly at the Player
panel) and adjust the parameters freely. The image will be automatically updated to
reflect the new settings during the acquisition test.

In order to apply the new settings to all the arenas simultaneously, check the box Apply
to all arenas.

SMARTIO has default values for each of the parameters that should be chosen for standard light conditions. However, these
parameters can be modified for optimal results.

e  Brightness: The range varies from 0 to 255. A zero value will give a very dark image while 255 would display a very
white image.
e  Contrast: Modifying this value varies image contrast. The values may be between 0 and 255 also.
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Lighting conditions for specific zones

Particular lighting conditions can be established for these specific zones using the setting “Use individual settings for each
zone”. This function may be very useful to correctly detect animals also in zones with too much illumination or shadows.

Fine Settings [/] Use individual settings for each zone Fine Settings [/] Use individual settings for each zone
Zone: Red Zone v Zone: | Yelow zone v
Brig T, AT el htness: Do [215
Confrast—————————| P 119 Contrast; —————————————| TPy 157
@ Player [CAMERA SIMULATOR - RECORDED SUBJECT] @
¢l * [(90.28] % || <o [arena 1 (151) [~] & B[

i

ORecord it! Media

1. Check the Use individual settings for each zone box.

2. Select the zone to which the special adjustments must be made.

3. Tune the brightness and contrast parameters.

4. Repeat steps 2 and 3 for each zone in which special adjustments are required.
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12.3. DETECTION SETTINGS

The detection settings are very important for ensuring reliable detection of the animal during the experiment.

Select the Detection Settings tab of the Data Recording Settings panel.

& Trial Data Recording

§ Arena 1 =

# Brightness And Contrast  BIESSSSESSSESERT)
General [] Apply to al arenas

. .

Erosion 1
Subjects |1 -
Snapshot [/] Apply to al arenas

® Take Snapshot -

® Edit/View Snapshot

[[] use anti-vibrations fiter

Center of mass mode detection settings
To check the detection of the animal using the center of mass mode:

1. Remove any subject from the experimental area for taking the snapshot that will be used as image of reference.
The only difference between the experiment image (with animal) and the reference image (without animal), is the
presence or absence of the experimental subject: lighting and background conditions must be the same. If a video
digital file is used, move the cursor of the Digital Video tool section of the player until a frame without animal is
found.

2. Click on the Take Snapshot button to record the current image (frame) as the image of reference (snapshot). If the
video does not contain any image of reference without animal, please refer to chapter 12.3 - Snapshot editor for
more details on how to edit a snapshot.

Snapshot] /] Apply to all arenas I

2 (#) Take Snapshot v

---| SMARTIO MA §) Edit/View Snapshot

Apply to all arenas option is checked by default. Uncheck this option for taking and
using a different Snapshot individually for each arena.

3. Put a pilot subject (or object with similar color) into each arena to test the detection process. If your image source
is a digital video file, use the Digital Video Control tools to set a new starting point for the tracking detection test.
4. Click on the Start Test button to verify if the detection process can identify the subject correctly.

-

) Data Recording Settings » el

[+] StartTest [E @ TestTrack Detection

00:00:00,00

o [E ) Test Actity Detection
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The Calibration process (see chapter 7.1 - Live image source calibration and chapter 7.1 - Video file image
calibration) must be done before starting the Test. The difference between the current image and the image of
reference is converted in pixel (black dots).

Adjust the Threshold and Erosion to obtain an optimal detection.

Tradk Detection Settings

Detection is considered as optimal when the black dots perfectly reproduce the shape of the animal. In that case,
the red tracking line should closely follow all the animal displacements and a white label with the animal number
and coordinates is shown.

%:185, Y:308)

The Threshold level is the confidence to differentiate whether changes in the image arise from real movements
and not by reflections, shadows or small bits of not-under-study objects: the lower it is, the more these are
considered part of the subject. Increasing the Threshold value progressively removes the background noise
(reflection, shadow, small displacement of the camera or the scenery) until only the animal is detected.

The Erosion level is the confidence to ignore the boundary outline of the shape, which can produce artifacts: the
lower it is, the more these boundaries are considered in the detection. At all times, SMARTIO calculates the
tracking points of the subjects (assuming a homogenous surface weight distribution). Concentric zones are defined
from the center of mass out to the exterior perimeter. The external zone (outermost rings) would be likely to
produce artifacts, as this is where shadows and reflections are most difficult to discriminate. To avoid this problem,
the Erosion control enables these external rings to be eliminated. To find the optimum setting, start with a value
of 1 and gradually increase until the image displayed shows only the shape of the subject. The Erosion is also used
to eliminate the animal tail detection

We first recommend the user to set the Threshold and Erosion to the zero value. A lot of background noise is
detected during the test.
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<

It is strongly recommended to ensure that a stable volume of pixels of the animal is detected in all the

é sectors of the experimental area.

If the detection is still difficult to obtain, change the image brightness and contrast (see chapter 12.2 -
BRIGHTNESS AND CONTRAST) or optimize the experimental detections (see chapter 12.3 - DETECTION
SETTINGS).

5. When the tracking path is correctly detected, click the Stop Test button.

[=] Stop Test

If the detection is still difficult to obtain, ensure that the targeted colors are only existing on the animals, and not
in any other area of the experimental area. Additionally, change the image brightness and contrast (see chapter -
12.2 - BRIGHTNESS AND CONTRAST) or optimize the experimental detection (see chapter 5 - VIDEO-TRACKING
PREVIOUS CONSIDERATIONS).

6. Set the anti-vibrations filter, if required (see chapter 20.4 - Filtering and smoothing techniques in SMARTIO).

/| Use anti-vibrations filter
@ 1 s

Due to the own nature of the basic video-tracking systems, image noise could produce little variations of the
center of mass that could imply a considerable error in the total distance travelled. To minimize such errors, check
the box Use anti-vibrations filter and select a filtering value.

The filtering value depends on the level of noise detected in the image. To determine it, put a static object into
the arena and try to track it starting with the filter set to zero. If the distance increases, this means that the noise
level is high introducing a vibration of the tracking point. Increase the filter value until distance is only increased
when the object is moved.

Setting the noise filter too high can cause the system to ignore a real movement of the subject between
é frames, resulting in a loss of accuracy in tracking detection.

The selection of an optimal anti-vibration filter is not critical during the acquisition of the data, since this
parameter can be modified also during the analysis process.

7. Click on Save as default if f these adjustments are going to be used for every new experimental file

Save as default -

8. Click on the Accept button to save the new detection settings.

Qﬁ) Accept
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Color mode detection settings

The following panel allows to set and check the detection of the animal using the color detection mode.

Track Detec
| g Trial Data Recording
General
[l
[ERRR R R N R R R RN R RN RN RN RN RN RN RN RN RNRY)

|# Brightness And Conirast Threshold

Erosion -
«» Detection Settings . O 0 ! ! ! ! ! ! 1 1 -

Colors To Detect
Color 1 [T colar 2 [ color 3 [ color ¢ -

s 2 A

[ coler 5 [ coler 6 [ color 7 []color 8

N 3 O 4 I 7

[7] Use anti-vibrations filter

1. Put one pilot subject marked with one color (or an object with similar color) into the arena. If your image source
is a digital video file, use the Digital Video Control tool section of the player to set a new starting point for the
tracking detection test in which the animal is seen.

2. Inthe Colors to Detect options, check Color 1

Colors To Detect
Color 1 [ color 2 [T color 3 [ color 4 -

e | |
[ color 5 [ color & [T color 7 [ color 8

) O [ 74

-
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3. Usethe = button to select the color to detect.

-

[ Accent | | 26 concel |

4. Move the cursor on the mark of the animal. The color detected by the cursor is the average color -
of all the pixels included in the surface of the cursor and is shown in the Cursor button.

5 Use the scroll (or scroll the roll of the mouse) tool for reducing the surface of the cursor until
i the Cursor button shows the color to detect.

i

[(Fremt) (M)

Click on the cursor mouse to accept the selection. The selected color will be then shown in the -
Selected button.

Click on the Accept button when the color selection is finished.
Click on the Start Test button to check whether the color detection process can identify the subject or the subjects
correctly.

[¢] StartTest
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The Calibration process (see chapter 7.1 - Live image source calibration and chapter 7.1 - Video file image
calibration) must be done before starting the Test. The difference between the current image and the image of
reference is converted in pixel (black dots). Detection is considered optimal when the only black dot shown in the
player is the targeted dot of color. In that case, the red tracking line should closely follow all the color dots
displacements and a white label with the animal number and coordinates is shown.

F
%1 (X:138, ¥:165)

8. If such detection is not obtained, adjust the Threshold and Erosion parameter for optimizing the detection process
(see chapter 12.3 - Center of mass mode detection settings).
We first recommend the user to set the Erosion to the zero value. Depending on the Threshold value set a lot of
background noise is detected...or nothing is detected!

e Threshold
In the color detection mode, the threshold is an automatically calculated index mixing Color Hue and
Saturation parameters.
The Hue is an angle dimensioned parameter (between 0 and 3602) related to tonality. The entered
value is an interval of tolerance for color distinction. Normally, it ranges from 10 to 202. A very
narrow tolerance would make the system consider as different colors two points of the same-colored
surface, while a very wide one would cause two different but similar colors to be regarded as one.
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The figure on the left shows an example of what could happen when

the Hue Threshold value is higher than it should be: SMARTIO mixes Ty

the colors of the subjects, and so the positions of the subjects are r’{'f
incorrectly calculated. On the contrary, the figure on the right is an 1
example that shows the result of a correct configuration of the Hue i

Threshold control (note that the shape of the pixels detected is clearly
painted with a single color).
The Saturation is the saturation tolerance range for a subject color (it works the same as explained
for hue). It is a color/brightness ratio, in percentage (0% = black; 100% = pure color). A tolerance
interval is given here to exclude wrongly detected changes due to glints. Users should be advised
that, internally, SMARTIO rejects all those pixels which have a saturation lower than 25% (they can
be considered grey tonalities and not color tonalities).

e Erosion
When using color detection, the Erosion parameter is commonly set to the zero value because the
SMARTIO will focus the detection to the targeted colors and ignore any of the other colors displayed
in the experimental area.

If the detection is still difficult to obtain, ensure that the targeted colors are only existing on the animals, and not
in any other area of the experimental area. Additionally, change the image brightness and contrast (see chapter -
12.2 - BRIGHTNESS AND CONTRAST) or optimize the experimental detection (see chapter 5 - VIDEO-TRACKING
PREVIOUS CONSIDERATIONS).

9. When the tracking path is correctly detected, click the Stop Test button.

[=] Stop Test

10. Click on Save as default if these adjustments are going to be used for every new experimental file.

Save as default -

11. Click on the Accept button to save the new detection settings.

a7 Accept

TriWise mode detection settings

The following points are useful recommendations for setting the experimental conditions for optimal subject detection
when the TriWise detection mode is selected:

e Maximize the image contrast
With all video-tracking systems, the better the image quality and contrast, the better the performance obtained.
This point is critical when using the TriWise technology. Optimum reliability is obtained with black subjects on a
white background or white subjects on a black background. High reliability cannot be ensured in low contrast
conditions. Adjusting the camera lens and using the SMARTIO lighting configuration will help produce the sharpest
and most contrasted image possible. Always avoid the undesirable artefacts (shadows, reflections, etc.). Always
use indirect lighting for homogeneous lighting distribution in the experimental area.

e Avoid “obstacles” in the experimental area
We recommend working in experimental conditions in which the shape (or a part of the body) of the animal will
not be hidden by “obstacle(s)” placed in the experimental area or related to the structure of the maze used.
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To set and check the detection the next steps must be followed:

1. Remove any subject from the experimental area for taking the snapshot that will be used as image of reference.
The only difference between the experiment image (with animal) and the reference image (without animal), is the
presence or absence of the experimental subject (the lighting and background conditions should be the same). If
a video digital file is used, move the cursor of the Digital Video Control tool section of the player until a frame is
found without animal.

2. Press the Take Snapshot button to record the current image (frame) as the image of reference (snapshot). If the
video does not contain any image of reference without animal, please refer to chapter 12.3 - Snapshot editor for
more details on how to edit a snapshot.

Track Detection Settings

General
Trreshoid 60
Eromon 0 1

Snapshot \
& 2) Take Snapshot v
) Edt/View Snapshot

3. Put a pilot subject (or an object with similar color) into each arena to test the detection process. If your image
source is a digital video file, use the Digital Video Control tool section of the player again to set a new starting point
for the tracking detection test.

4. Press the Start Test button to verify if the detection process can identify the subject
correctly. The Calibration process (see chapter 7.1 - Live image source calibration and [»] Start Test
chapter 7.1 - Video file image calibration) must be done before starting the Test. The
difference between the current image and the image of reference is converted in pixel (black dots). Detection is
considered optimal when the only black dot shown in the player is the animal. In that case, the red tracking line
should closely follow all the animal displacements, a white label with the animal number and coordinates is shown,

and a blue arrow showing animal head (triangular extremity), center (central circle) and base-tail (short line
extremity) placements.

51 (385, Y:224)

If such detection is not obtained, adjust the Threshold and Erosion parameter for optimizing the detection process.
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Adjust Threshold and Erosion parameters to get a sharper and noise-free test image. To differentiate changes in
the image due to real movements from those produced by reflections, shadows, or small bits of not-under-study
objects, a tolerance Threshold is defined. On the other hand, the boundary outline of the shape is likely to produce
artefacts, but it may be disregarded with this Erosion control. We first recommend the user to set the Threshold
and Erosion to the zero value. A lot of background noise is detected during the test shown below.

e  Threshold
Increasing the Threshold value removes progressively the background noise (reflection, shadow,
small displacement of the camera or the scenery) until only the animal is detected.

Although they are great tools to optimize the tracking process, both tend to distort the animal shape
that makes the automatic visual recognition difficult. Try to keep the animal shape as natural as
possible, avoiding blurred edges. The shape of the animal must be as sharp as possible.

GOOD
contrast

BAD
confrast
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e Erosion
At all times, SMARTIO calculates the tracking points of the subjects (assuming a homogenous surface
weight distribution). Concentric zones are defined from the center of mass out to the exterior
perimeter. The external zone (outermost rings) would be likely to produce artifacts, as this is where
shadows and reflections are most difficult to discriminate. To avoid this problem, the Erosion control
enables these external rings to be eliminated. To find the optimum setting, start with a value of 1
and gradually increase until the image displayed shows only the shape of the subject.

An erosion value set to zero (or very close to zero) is highly recommended. If some small pixel dots
can be observed in the Test player when the Erosion is set to the minimum value, it is suggested to
use the additional internal filter included in the TriWise option to ignore them.

If the detection is still difficult to obtain, ensure that the targeted colors are only existing on the animals, and not
in any other area of the experimental area. Additionally, change the image brightness and contrast (see chapter -
12.2 - BRIGHTNESS AND CONTRAST) or optimize the experimental detection (see chapter 5 - VIDEO-TRACKING
PREVIOUS CONSIDERATIONS).

If the tracking path is correctly detected, click on the Stop Test button.

[=] Stop Test

Set the anti-vibration filter, if required (see chapter 20.4 - Filtering and smoothing technigues in SMARTIO)

| Use anti-vibrations filter
oy 1 cmys

Due to the own nature of the basic video-tracking systems, image noise could produce little variations of the
center of mass that could imply a considerable error in the total distance travelled. To minimize such errors, check
the box Use anti-vibrations filter and select a filtering value.

The filtering value depends on the level of noise detected in the image. To determine it, put a static object into
the arena and try to track it starting with the filter set to zero. If the distance increases, this means that the noise
level is high introducing a vibration of the tracking point. Increase the filter value until distance is only increased
when the animal moves.

A Please note that setting the noise filter too high can cause the system to ignore a real movement of the
subject between frames, resulting in speed values that are not accurate.
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The selection of an optimal anti-vibration filter is not critical during the acquisition of the data, this filter can be
changed again during the analysis process for getting a new set of data.
8. Click on Save as default if f these adjustments are going to be used for every new experimental file

Save as default -

9. Click on the Accept button to save the new detection settings.
o Accept

TriWise mode additional settings

© SMARTIO users are provided with an additional TriWise Settings panel to configure the capabilities of the
(?) extension.

@ Data Recording Settings @

[*] startTest (@ Test Track Detection
00'00'00!00 ™ [F] 7 Test Activity Detection

TriWise Tracking Point

4 Trial Data Recording
Tracking point | Center Of Mass hd

W UL LD e = S T\ ise Zone Transition Criterion

< Detection Settings
=¥ Triwise Settings
S ~ - E
Center of Mass Center and Head
. S —
- L —— =
Head Whole Subject
Save as default - a7 Accept

The TriWise Settings section helps the user to adjust the following TriWise tracking detection parameters.

e Tracking Point: allows choosing the tracking point (head, center or tail), and therefore which point SMARTIO will
use to calculate parameters such as distance covered and speed during the acquisition process. The coordinates
of the 3 points will be registered internally, so the Tracking point can be changed afterward during the Analysis
process for generating a new set of data.

Triwise Tracking Point

Tracking point | Tail -
Center Of Mass
Head
Tail
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e  Zone transition criterion: knowing the position of the head, center and tail of the animal, it is possible to define
advanced zone transitions criteria.

TriWise Zone Transition Criterion
s N "
Head |—»
Centre |—9
7 \ J
Center of Mass Center and Head
e Tail-Base ——» =5
> N
Head Whole Subject

This configuration will be used during the acquisition process for determining when a zone transition occurs. This
configuration can be changed afterward during the Analysis process for generating a new set of data. TriWise
provides the following options to decide when a subject moves from one zone into another:

o Center of Mass: The animal is considered in the zone when the center point is detected within that
zone. For this determination, only the center point is used in the evaluation.

e Head: The animal is considered in the zone when the head point is detected within that zone. For
this determination, only the head point is used in the evaluation.

@
% =
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e Center and Head: The animal is considered in the zone when the center AND head points are
detected within that zone. For this determination, only the center and head point are used in the
evaluation. If the center and the head are in different zones, no transition is considered to occur. In
the first sample acquired, if center and head are in different zones, it is considered that the subject
is in the zone where the center point is.

H 46:\: b’

Center and Head >

e Whole Subject: The animal is considered in the zone when all three points are detected within that
zone. For this determination, all three points are used in the evaluation. If the center, head and tail-
base are in different zones, no transition is considered to have occurred. If the points are in different
zones, SMARTIO will consider the subject to be in the zone where the center point is observed.

o

H [

The TriWise Tracking Point and TriWise Zone Transition Criterion can be applied to all
arenas by pressing the “Apply current settings to all arenas” button.

=== SMARTIO MA

Apply current settings to all arenas
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Manual detection

In the manual tracking mode, the position of the subject is not detected automatically and must be indicated by the user
using the mouse-cursor over the image shown in the player. It is a useful tool for experiments in difficult conditions where
automatic track detection is not possible or not reliable. The manual tracking mode works in the same way as the center
of mass tracking detection mode, with the difference that the position of the subject is not detected automatically but
indicated by the user. All other functionalities remain the same as in the center of mass tracking detection mode with some
limitations described further ahead in this chapter.

e Detection test: As the position of the subject is not detected automatically in the manual tracking mode, no
detection test is necessary.

e Anti-vibration filter: Please refer to chapter 20.4 - Filtering and smoothing techniques in SMARTIO.

e Limitations of the manual tracking mode: As there is only one cursor available to indicate the position of only one
subject at a time, the following restrictions apply when using manual tracking mode:

e  When using the manual tracking mode, it is not possible to record more than one track in one trial.
Each trial to be acquired can contain only one subject. Social interaction specific data cannot be
obtained using this mode.

e Although multiple arenas may be defined, when using the manual tracking mode only the data
acquisition of one arena can be executed at a time. It is not possible to acquire data of multiple
arenas simultaneously using this method.

e  Given the nature of this tracking mode, it only will be available with digital video files as image
sources.

As the automatic detection of global activity is independent of the automatic detection of the subject’s position, SMARTIO
can acquire simultaneously global activity data when using the manual tracking mode.

Global activity detection settings

When the Activity Detection mode is selected, the following ErEIEELEET T
settings panel will be available from the Detection Settings General

section. Threshold | 24

The following steps must be followed to check the detection:

1. Put a pilot subject into each arena to test the detection process. No snapshot must be taken to
detect activity. If your image source is a digital video file, use the Digital Video Control panel to set a
starting point for the video.
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Click on the Start Test button to check whether the detection process can identify the
subject correctly. The Calibration process (see chapter 7.1 - Live image source calibration
and chapter 7.1 - Video file image calibration) must be done before starting the Test. The
image will turn to test mode, allowing real-time visualization of adjustment effects.
The difference between two consecutive frames (that is, what is being detected and processed by SMARTIO), will
be numerically materialized in pixel format (black dots).
Adjust the Activity Threshold
Threshold : For calculation purposes, activity is measured as surface change rate. SMARTIO
| 25 evaluates pixel changes rate and converts it to a surface change rate using the
calibration values. Since a perfectly static image is not possible (interferences always
cause a few pixels to change) a threshold must be defined. See the Activity Threshold box at the bottom of the
screen. A threshold equal to zero will make the system consider all changes in the image, while higher values
would only consider significant changes. The difference between two subsequent frames (that is, what is being
detected and processed by SMARTIO), will be numerically materialized in pixel format. The identical areas
between the two images will be displayed as white. The optimal threshold setting makes the test image white;
illustrating no displacement is produced and black spotted at the slightest movement.
Here is an example for setting threshold for a forced-swimming test.

[¥] Start Test

Threshold too low Optimal threshold
Threshold : Threshold :

| 1 [ 50

-

e

Once the activity parameters have been set, return to the normal camera image by pressing the Stop Test button.
If the tracking path is correctly detected, click on the Stop Test button.

[=] Stop Test

Click on Save as default if these adjustments are going to be used for every new experimental file

Save as default -

Click on the Accept button to save the new detection settings.

Qj? Accept
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When working with the SMARTIO-MA extension, an Apply to all arenas option is
checked by default. Uncheck this option for taking and using a different Global Activity
Detection Settings for each arena.

=== SMARTIO MA

Global Activity Detection Settings

Genera Apply to all arenas

=
ThrEShrjld: IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Snapshot editor

This tool is only available for the Automatic Tracking detection modes (Center of mass, 3-points TriWise, color detection).
When a digital video source is used to acquire data, it is a strongly recommended to have at least 1 second of the video
without the animal inside the box so that a snapshot of the clean box could be taken. Whether this was not possible or
whether the video was accidentally recorded without this in mind, SMARTIO provides a Snapshot Editor tool to (1) remove
the animal and other artifacts in the snapshot image or (2) to import a snapshot without animal from another video
registered in the same experimental conditions.

To do that:

1. If working with a video digital file, use the Digital Video Control section to search a frame in which the biggest
area of the arena’s floor is visible (that is, the animal occupies the smallest area in the arena). Avoid positions in
which the animal is reflected in the arena’s walls as reflections are more difficult to remove.

2. Click on the Snapshot button to capture the current snapshot.
3. Click the arrow button located at the right side of the Snapshot button and select the Edit/View snapshot menu
option.

§%)  Edit/View Snapshot

) Snapshot Editor : =

BB | T

4. Adjust the size of the cleaning brush through the toolbar or by moving up or down the wheel —

in the mouse. Size of the brush is adjustable. Larger brush size may not give optimum results.
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5. Click an area of the image occupied by the animal and, with the left button of the mouse still pressed, move to a
clean space of the arena close to the current one.

© o Lt G
L IERS o SRR )

-

[ Ao | | 26 Coremt [ heomt | | %6 o

6. Release the left button of the mouse when a homogeneous surface is obtained.
7. Use the Undo/Redo buttons in the toolbar if the final result is not suitable.

) o™

8. Repeat the steps 4 to 7 until the animal is completely removed and the resulting snapshot is clean from
imperfections.

9. Export the resulting snapshot if you plan to import it later in the same experiment or in a different one.

E

CE Only the exported snapshots with the same image size as the current digital video file can be imported.

10. Click on the Accept button to use the new snapshot for testing the detection.

11. Start a detection test (as explained before in the previous chapters) and adjust the thresholds to get an optimal
detection with the new snapshot.

A Snapshots edited manually are stored and retrieved from the experimental file so that it is not needed to
edit the snapshot every time the experiment is opened. If a new snapshot is taken the edited snapshot will
be lost.
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13. PROTOCOLS

A protocol defines the duration of the data acquisition process as well as the conditions that need to be
@ Protocols . . . .
fulfilled to trigger the stimulations.

13.1. PROTOCOLS MANAGEMENT TABLE

When pressing the Protocols button on the Experimentation Assistant bar, the Protocol panel is shown providing a
Protocols management table.

&) protocals X

|- &

Lock | Name | Type | Comment |

i
L]

or unlocked ™ for edition. A Protocol remains unlocked if
it has not been used to acquire data from any Trial; once it has been used at least one time, it becomes locked. For
traceability reasons, a locked protocol can be visualized but cannot been edited/modified. If the user would like to
introduce a change for using the new modified protocol in futures sessions, the protocol must be first cloned. The clone of
the protocol is then available for edition.

The Lock column indicates whether the protocol is locked

The table provides the following tools:

b To create a new protocol.
= . .
To eliminate a protocol
I“*’ To edit an existing protocol.
& To duplicate/clone an existing a protocol.
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13.2. PROTOCOL CREATION AND INITIAL SETTINGS

To create and edit a protocol:

1. Click on the & button to create a new protocol.
2. Select the protocol type from the available list in the Protocol Initial Settings panel. The available options are:

e Time
e Laser TTL Stimulus

) Protocol Initial Settings X @l Protocol Initial Settings X
Initial Settings
Protocol Type: | Protocol Type:
Time
Accept Cancel
< X Laser TTL Stimulus

Protocol information

Either the user chooses a Time or a Laser TTL Stimulus protocol, the tab Protocol Information section allows to change the
name of the protocol and add some comments.

Protocol Information

Protocol Mame: |Protocol 1

Comments:

Time protocol edition

The Time protocol editor is dedicated to protocols in which only time conditions are present (latency time and total time
of acquisition) without the involvement of external variables such as TTL signal triggers.

@ protocol Initial Settings X

Protocol Type:

“Time [+]
==
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Protocol Settings

After clicking on the Accept button, the Time Protocol Editor panel is shown.

In the Protocol Settings section, the users can define the kind of Time protocol they want to design:

e  Free Running

In the Free-Running protocol, the user will manually start and stop the tracking process by pressing the START and STOP
buttons. Thus, duration of the acquisition period will entirely depend upon the user’s on-line commands.

e Preset Time

The Pre-Set Time option allows defining a preconfigured Acquisition period (experiment duration) and a Latency period,
which is the time interval before acquisition actually starts. This latency period is intended as a “waiting interval”, after the
START button is pressed, which can be used to place an animal in the arena or to simply give the subject some time to

Protocol Settings

(® Free-Running
Data acquisition will continue until the STOP button is pressed.

(O Pre-Set Time

Data acquisition will start after the latency time has elapsed and will continue until the
acquisition time is elapsed or the STOP button is pressed.

-~

Latency: 00:00:00,00 9  Acquisition: 00:00:00,00 o

Protocol Settings

(O Free-Running
Data acquisition will continue until the STOP button is pressed.

(®) Pre-Set Time

Data acquisition will start after the latency time has elapsed and will continue until the
acquisition time is elapsed or the STOP button is pressed.

Latency: 00:00:00,00 5  Acquisition: 00:00:00,00 ‘5

acclimate to the new environment.

The latency period is started after the START button is pressed and the animal has been detected in the
experimental area.

A Latency and acquisition periods must be set in hh:mm:ss,cc format so, technically, up to 99h 59m 59s, 99c
of data acquisition is allowed in this pre-set mode.

No data is registered during the latency period. In all cases, the track will only begin when the animal is
detected into the experimental area.
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If a digital video file is selected as an image source, the acquisition pre-set time cannot be longer than the
total duration of the video. In the Player panel, the maximum acquisition time allowed by the current digital
video file is shown.

[Jas fastaspossible WOIWHO[OHOWROON » 11 m (- Duration: | 00:01:30.16

In Time Protocols, the acquisition process stops automatically when the time set in the Acquisition is elapsed (Preset Time
Protocols) or when the STOP button is clicked (Free-Running Protocols).

Laser TTL stimulus protocol edition

The Laser TTL Stimulus protocol editor allows to design protocols in which both Time conditions and activation of a
stimulation from a third-party laser optogenetics stimulator can be controlled. In this last case, the user must select the
Element set that would be used in this protocol. The Element set should be previously defined from the Exp. Arena main
menu. See chapter 7.2 - HARDWARE DEVICES and chapter 9.2 - ARENA ELEMENT DEFINITION for more information.

@. Protocol Initial Settings *

Initial Settings

Protocol Type:

Laser TTL Skimulus -
Element Set;
Element Set 1 (Used in Arena Mr, 1, 3) -

The selected protocol bype requires an element sek with
at: least the following elements;

Element | Count |

Laser TTL 1

o pccept 3 Cancel

f_’ft Laser TTL stimulus protocol should not be used when the image source is a network camera. Please see
chapter 3.5.
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After clicking on the Accept button, the Preset Time Protocol Editor panel is shown. In the Protocol Settings section, the
user can define three aspects of the same protocol:

e Time Settings
e Laser TTL 1 Trigger Settings
e Laser TTL 2 Trigger Settings

@ Laser TTL Stimulus Protocol Editor

Protocol Information

Protocol Name: |Protocol 1

Comments:

H Laser TTL 1 Trigger Settings Laser TTL 2 Trigger Settings

@ Free-Running
Data acquisition will continue until the STOP button is pressed.

O Pre-Set Time
Data acquisition will start after the latency tme has elapsed and will continue until the acquisition time is elapsed or the STOP button is pressed.

Latency: |00:00:00.0005 Acquisition: |00:00:00.00 5

Time Settings

This panel shows the same options than the Time protocol editor: Protocol Information, Free-Running and pre-Set Time.
See chapter 13.2 - Time protocol edition for more information.

Laser TTL (N) Trigger Settings

The Laser TTL 1 or 2 Trigger Settings tabs provide the conditions to trigger and manage the laser optogenetics stimulation.
The laser optogenetics stimulation can be triggered in two different modes, as a unique pulse or as a train of several
continuous pulses:

e Pulse

rotoco ettigs
ime setungs [TEPTTCT TGP SOUUNE| Lser T2 Trigoer ekt |

@ Puse moce Start Settings

During the exstution of he protocel the smulston il be
iggares whan any of e fokluming combons s Fured.
[ Time Condtion
L. o BETE] eton hr emre
A Zore Entry Condition
) Tran made Each tave the subject snders the e v
{TP: Every n & seconds and remars there or [0:00,00,00/%! | tme.
™ [ 2cre s Condtion
—
™ [ Evert arber Condoon

Each time 8 e sverk s triggered: | Event 2- Keypad | =

o dccegt | 8 Cancel

A unique 50 ms pulse is triggered whenever one of the selected start conditions is fulfilled:
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Train

Time Condition: The stimulus will be triggered after a user-defined time (HH:MM:SS.00) elapsed
after starting the trial.

Zone Entry Condition or Zone Exit Condition: The stimulus will be triggered each time the subject
enters into or exit from a user-defined zone and remains in it or is out of it for at user-defined time
(HH:MM:SS.00). The zone must be selected from the available list of options. The available list of
zones is updated depending on the Zone Definitions saved in the experimental file (see chapter 11 -
ZONES DEFINITION).

Event Marker Condition: The stimulus will be triggered each time the user manually presses a key
on the Event marker panel. The key must be selected from the available list of options. We
recommend the user to first configuring the Event marker before setting this condition (see chapter
16.3 - EVENT MARKER SETTINGS).

Protorol Settigs

Tive Settings RS TIL T TSN SHIUPGR | Laser TIL 2 Trigar Settigs

i Start St op Sektings

ior of the prekocol the stmistior il be
o e OFthe Foboeng condtons & Fufded,

AT Duestion (1D}
e [50,00:00,00% | dspasd trs s stubngthe s after [oc00:20,00/3 | ehpand tme afterbeing tiggered,

T mode

(TP): Every [ono,c0 (5] seconds

5
e e

£k Condton 2o £k Conctin

Evers marker Condton [ vere Markar Comdiicr,

Each tims 3 usar sverk k biggered: | Event 2 Keypad§ =

[T ]| %o

A train of 50 ms pulses given at specific intervals (period time, TP) is triggered whenever one of the selected start
conditions is fulfilled. The available start conditions are the same previously explained for Pulse mode.
The train of pulses is stopped when the selected stop conditions is fulfilled:

Train Duration (TD): The train of pulses will be stopped once the user-defined time (HH:MM:SS.00)
has elapsed after starting the trial.

Zone Entry Condition or Zone Exit Condition: The train of pulses will be stopped when the subject
enters into or exit from a user-defined zone and remains in it or is out of it for user-defined time
(HH:MM:SS.00). The zone must be selected from the available list of options. The available list of
zones is updated depending on the Zone Definitions saved in the experimental file (see chapter 11 -
ZONES DEFINITION).

Event Marker Condition: The train of pulses will be stopped each time the user manually presses a
key on the Event marker panel. The key must be selected from the available list of options. We
recommend the user to first configuring the Event marker before setting this condition (see chapter
16.3 - EVENT MARKER SETTINGS).
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The duration of the pulse (single or train) is fixed to 50 ms. However, its duration can be modified through
A the third-party laser optogenetics stimulator used.

When using a train of pulses, the minimum interval of time between two pulses (TP) is 100 ms.

1 © protocon *| Once the protocol is edited, click on the Accept button. The created

+ /=2 protocol will then be listed in the Protocols table:
Lock Mame Type Comment
: = Protocol Name Preset Tme Commanits
& Cose
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14. SUBIJECT DATABASE

Any experiment is carried on over a set of experimental subjects. These subjects must be registered into

H'i:,'_L_, Subjects  the experimental file before starting to acquire data from the trials. To create a database of
experimental subjects, enter the Subjects Database manager by clicking on the Subjects button in the
Experimentation Assistant bar.

C’_?_‘:' Subjects Database x

iment Subjects

SRR AR E A

| Type kext to filker subjects | e
Code |Group |Gender |.ﬂ|ge |Genotype Phenotype |Treatment |Dose |Extra field |

& Subject_01 Control Male z +i+ Hyperactive  Fluoxetine 1]

TSub]ect_DZ .............. Control Male 2 +i+ Hyperactive | Fluoxetine o

T Subject_03 Control Male 2 +i+ Hyperactive | Fluoxetine o

T Subject_04 Control Male 2 +1+ Hyperactive |Fluoxetine i}

6 Subject_05 Exp Male 2 +i- Hypoactive | Saline o

6 Subject_06 Exp Male 2 +i- Hypoactive | Saline o

6 Subject_07 Exp Male 2 +i- Hypoactive | Saline o

6 Subject_0a Exp IMale z +]- Hypoactive | Saline i}

 co

The table shows important information about the subjects:

e  Subject Code: ID or code of the subject

e  Subject Group: experimental group related to the subject.

e Color: this field does not represent the physical color of the subject but can be used for identification purposes.

e Gender: gender of the subject. Can be Male or Female.

e Age: age of the subject (the unit is not indicated).

e Genotype: Genotype of the subject (genetic characteristics of the subject), can be wild-type, knock-out for some
specific genes, transgenic...

e Phenotype: Phenotype of the subject (physical or physiological characteristics of the subject), can be hyperactive,
blind, brown fur color, etc....

e Treatment: treatment used, if any...

e Dose: dose of the treatment used, if any (the unit is not indicated).

e Extra field: free edition text available to add any other characteristics the user would like to export in the report
for analysis.
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14.1. ADDING NEW SUBJECTS

g Click on the + button to add new subjects to the database. A panel will be shown allowing to select whether to
add one new subject or multiple subjects at the same time.

&) Add Subjects b

Add Subjects
(®) One Subject
Code: Mouse_01

(C) Multiple Subjects

Subject_

Subject Properties

Group: Control Color: -
Gender: Male | Age: 12
Genotype: KO

Phenotype: Hyperactive

Treatment;  |Mone Dose: [0

Extra field: | Batch #4

X cor

Adding one new subject

1. With the One subject option already selected, enter the subject’s code. SOve:byect

2. Fill the rest of the subject’s information in the Subject Properties section.  code Subject 02|
3. Click on the Create button to add the new subject.

Q:f" Create

A The new subject to be created cannot have the same code of another subject already belonging to the same
group. If that happened, change the code or the group and try again.

Adding a batch of multiple subjects

(@ Multiple Subjects
1. Select the Multiple subjects option.

2. Enter the number of subjects to be created between 2 and 999. Subjects to be created 10 %

3. Every new subject created will have a code composed by three parts combined in sequence:

Code Prefix |Subject_ A code prefix.
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Starting at 2 % A code number: which starts at the number specified in the field Starting at.

Code Sufix A code suffix.

4. Fill the rest of the subject’s information in the Subject Properties section. Every subject will have the same
properties.
5. Click on the Create button to add the new subject.

@ Create

happens, SMARTIO automatically adds a suffix “(n)” to the subject’s code, n being an incremental number

é New subjects cannot have the same code as other subjects that already belong to the same group. If that
used to differentiate them (e.g. “Subject_10" is renamed by “Subject_10 (2)”).

14.2. EDITING THE PROPERTIES OF THE SUBJECTS

Editing the properties of one subject

1. Double click over the subject or select it and click on the Modify selected subjects button.

&

2. Edit the subject’s code or any of the rest of the properties.

e
Subject Code
Code: Mouse_01

Subject Properties

Group: Control Calor: -
Gender: Male ~ || Age: 12
Genotype: KO

Phenotype: |Hyperactive

Treatment: |/ Dose: [0

Extra field: | Colony XXX
Born DDMM/YY

 coe

3. Click on the Modify button to apply the changes.
& Modify

Editing the properties of multiples subjects

1. Select the subjects to be edited. The combination of the [SHIFT] and [CTRL] keys and the left button of the mouse
allows the selection of a variety of ranges very easily.
2. Click on the Modify selected subjects button.

&
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3. The Edit Subjects panel shows the properties of all the selected subjects. The g [<Various=

value of the common properties is shown directly but heterogeneous properties

Gender -

are shown as “<Various>" or as an empty field.
4. Edit the subject’s properties. Enter the values to apply to all the selected subjects at the same time. Leave the rest

of the properties unchanged.

5. Click on the Modify button to apply the changes.

o Modify

14.3. DELETING SUBJECTS

1. Select the subjects to be deleted. The combination of the [SHIFT] and [CTRL] keys and the left button of the mouse
allows the selection of a variety of ranges very easily.
2. Click on the Delete selected subjects button.

database.

‘g If multiple subjects are to be deleted, then a confirmation message is shown. Accept the message to
definitely delete the subjects.

=5 Click on the Clear Subjects button and accept the confirmation message to delete all the subjects at once from the

Confirm

|

" database. Are you sure you wish to continue?

This will delete all subjects and clear the subject’s

As with other changes within the subject’s database, deleted subjects can be recovered only if the Subjects
Database panel is closed through the Cancel button. If the panel is accepted, changes done in the subject’s

database cannot be undone.

14.4. SAVING THE SUBJECTS DATABASE

o Accept To save the changes done within the subject’s database, click on the Accept button in the Subjects

Database panel.

3 cancel  Click on the Cancel button to lose all the changes.

A All the changes within the subject’s database can be recovered only if the Subjects Database panel is closed
through the Cancel button. If the panel is accepted, changes done in the subject’s database cannot be

undone.
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14.5. OTHER TOOLS REGARDING SUBJECTS MANAGEMENT

Sorting the subjects database

Left click column headers for main sort index. Click again on the header to change the sorting direction. Add secondary sort
indexes with [SHIFT] + left click.

|Cc-de 2 Group 1 |Gender |
|Subject 03 Control Male
| Subject_04 Control Male

Place the cursor on a column-separator line to change the width of the columns.

Searching for subjects in the database
The subject’s database includes a useful tool to facilitate searching for subjects with properties matching a specific text.

1. Enter the text to search for in the filter box located just under the subject’s table. | = austine
As keys are being pressed, the subject’s table is automatically filtered to show only

Cod G
those subjects with the text inside any of their properties. € o

& |Subject 02 Contralz

2. Click on the Clear search button located at the right side of the filter box to cancel the filter.

Exporting and importing the subjects
The complete subject database can be exported to a Microsoft Excel® file.

1. Click on the Export subject list button.

2. Select the destination folder and file name and click on the Save button.

This file can be edited manually and also imported in a different experimental file.

A2 - S | Subject_01
A B = D E F G H | J

1 Code Color Group Sex Age Genotype Phenotyp Treatment Dose ExtraField
2 Subject_01 |16744448  Contral Male 2 ++ Hyperactiv Fluoxetine 0

3 5ubject_02.16744448 Control Male 2 ++ Hyperactiv Fluoxetine 0

4 Subject_03 16744448  Contral Male 2 ++ Hyperactiv Fluoxetine 0

5 Subject_04 16744448 Control Male 2 ++ Hyperactiv Fluoxetine 0

g |Subject 05 4227327  Exp Male a ++ Hyperactiv Fluoxetine 0

7 Subject_06 4227327 Exp Male 1] ++ Hyperactiv Fluoxetine 0

8 Subject_07 4227327 Exp Male a ++ Hyperactiv Fluoxetine 0

g |Subject 08 4227327  Exp Male a ++ Hyperactiv Fluoxetine 0

“n
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Some versions of Microsoft Excel® may warn you that the Excel file generated by the exportation of a subject
list has a different format than the specified by its extension. In that case, accept the warning message to

A open the file normally.

Although manual manipulation can be done in the exported file, please keep in mind that the new
information must fulfill the rules of a coherent subject database (e.g. two or more subjects belonging the
same group cannot have the same code, color numbers must match the Windows® color palette, gender
must be “Male” or “Female” only and age and dose fields must be numbers equal or greater than zero).

To import a previously exported subject list:

1. Click on the Import subject list button.

i

2. Locate the folder and file in which the subject list is stored. Then click on the Open button.
The subjects within the file are automatically inserted in the subject database of the experimental file.
3. Click on the Accept button to save the subject list in the experimental file.

Qf? Accept

If the current subject database already contains subjects, a warning message is shown before importing the
new list. If the subject database must be cleared before importing the new list, accept the message. If the
subject database is not cleared before importing the new list, the subject’s code of the imported subjects
will be automatically renamed to avoid a duplication of codes in the same group.

A

Confirm .

o Do you want to delete the existing subjects before
importation?
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Printing the subjects databa

se

1. Click on the Print subject list button.
2. Navigate through the pages of the report using arrow buttons in the Report Preview window.
4 4 1 (1
E Preview -
BEEAIQ wr- QB EFMEAE| W41 o1 b M
Code Group Gender Age G typ! T Dose
Subject 01 Control Male 2 +H+ Hyperactive  Fluoxetine 0
Subject 02 Control Male 2 Ht Hyperactive  Fluoxetine 0
Subject_03 Contral Male 2 H+ Hyperactive  Fluoxetine 0
Subject_04 Contral Male 2 +H+ Hyperactive  Fluoxetine 0
Subject_05 Exp Male 2 +- Hy poactive Saline 0
Subject_06 Exp Male 2 +- Hy poactive Saline 0
Subject 07 Exp Male 2 +- Hy poactive Saline 0
Subject 08 Exp Male 2 - Hypoactive  Saline 0
Page 10f 1
3. Prepare your printer for printing the report.
4. Press the Print button to print the report.
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15. SCHEDULER

SMARTIO provides a Scheduler tool to set up the plan for the experiment.

EE-g—__ The Scheduler allows the user to define the different phases, sessions, trials and subjects planned to
e be executed within the experimental project. All these elements are arranged in a tree-view list
starting with the “Experiment” node.

Defining an experimental schedule enables:

e Automatic transition from one subject to the next during the acquisition of tracks without having to enter the
name and characteristics of each animal every time the data acquisition starts or finishes.

e Having a list of all the subjects used in the experiment saved, as well as the order in which they have been used
(reminder).

e  Reuse of lists established in previous experiments with the subjects in the same or different order.

e Combine analysis results of a group of trials and the evolution of the subjects in each group along the time.

@l Scheduler @
Experment subjcts
| Type text ta fiter subjects | = E a % v ||| & | T
Code 1 Group |Gender |Age <";| Arena 1 - |::>

g Subject_01 Male 0 Experiment

@ |subject_02 Male O w {5 Phase 1
I Subject 03 Control Male D A 5):;“’?['3;11 P

@ |Subject_04 Control Male 0
| @ |subject .05 Control Male O
? Subject_06 Control Male 0
6 Subject_07 Male 0
T Subject_08 Male 0
T Subject_09 Male 0
6 Subject_10 Male 0

-~
W

1

The Scheduler panel is split into two sections:

e The experiment subjects list: at the left side of the panel.
e The trial schedule itself: at the right side of the panel.

Experiment

P FE Phase 1 The trial schedule comes with a predefined plan including a single trial (trial 1) within a
& £ eesion 1 session (session 1) and a phase (phase 1). That trial is automatically assigned with the
won Trial 1 - Subject_01 first subject in the database (Subject_01).

The trial is selected by default as “the next trial” to be executed. This property is shown as a green tick at the left side of

the trial name. A new clean schedule can be started by clicking on the E button located the left side of the Trial schedule’s
toolbar.
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15.1. COMPACT AND EXTENDED VIEW

The Scheduler panel is provided as a floating window, meaning that the panel can be kept open while other tasks are
running. This is especially useful during data acquisition, since it allows to easily identify which subject is the next to
participate in a trial and thus prepare it before starting. Moreover, the trial schedule tree also allows you to inspect the
final results of a finished trial by clicking its node. To work with the rest of the windows while the Scheduler panel is shown,
compact and expanded views are provided.

e The Expanded view (default view) is designed to provide all the information regarding the experiment subjects
and plan.

e The Compact view is designed to provide only the information regarding the experimental plan (Trial schedule
section only).

To switch from the expanded view (default view) to the compact view, click on the Change view button located at
the left bottom corner of the Scheduler panel.

Experiment Subjcts Trial Schedule o
[ Type tet 1o fer subijects IR IR EIIENILEIE AN sk
Code 1 Group [Gender age & [arena1 SIS @| [merat B
@ [Subject 01 Contral Male 2 Esperiment Evpeiiment
& |subject 0z | Cortrol Male 2 ~ Easﬂ v gasﬂ
F—— v &) Session 1 v & Gession 1
Subject 03 Contrel Mals 2 -
@ |subject | ontral ale: A Trial 1 - Subject_11 Lo Trial 1 - Subject_01
@ [Subject 4 | Control Male 2
O Subect 05 Exp Male 2
@ |subject_06 Exp Male 2
@ |subject 07 [Exp mals 2
@D |subject_08 Exp Male 2
Intioduce here comments for the selected trial Introduce here comments for the selected trial .
€ >
L1 b ]
Expanded view Compact view
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15.2.

MANAGING TRIALS

Adding new trials to a session

) Scheduler
Tris Schedue
[Toe tert 1o fter subiect 0| =|l& 'lv» e+
Code & ‘Emun Gender |Age ¢ |menat ~| &
@ [subject 01 Control Male 2 = ent
@ Subject 02 Control Male 2 1
Tl ession 1
@ subject 03 Control Male 2 A7 Tisl 1 Subiset 01
@/ Subject 04 Control Male 2 3 Trial 2 - Subject_02
@) |subject 05 Exp Male 2
@) |subject 06 Exp Male 2
@\ subject 07 Exp male 2
@ [Subject 08 Exp Male 2
) Scheduler
Tral Scheduie
[Tse text ta ke 10| =& 'llv»Iie | *
Code 1 |Group Gender |Age & [aenat <] [e
@ [Subject 01 Control [ B Experiment
@ |Subject_02 Control Male 2 v '?:gasew
v Session1
LAFTRED E) M |2 A7 Tiial 1 - Subject_01
@ |Subject 04 Control Male 2 [ Thial 2- Subject_02
@ |swbject 05 Exp Mele 2 ) Trial 3- Subject_03
Subject 06 E: Male 2 {5 Trial 4 - Sublect_04
el @ ) Tiial 5 - Subject_05
© |subject 07 Exp Male 2 ) Trial 6 - Subject_06
@ |[subject 08 Exp Male 2 {7 Tiial 7 - Sublect_07

To add a new trial (or a batch of new trials) to a session:

1. Select the subjects that will participate in the trials in the
Experiment Subjects section. Use the left button of the mouse in
combination with the [CTRL] and [SHIFT] keys to select a group of
subjects.

2. Drag the selected rows in the table and drop them into the
session node at the Trial schedule section.

Trial numbers always start at 1 and are automatically increased by
one every time a new trial is added to the session. Different icons are
shown in the tree view of the schedule to identify the status of the
trials:

The trial has not been executed, contains no data and is not selected for the next execution.

The trial is the next one to be executed in the plan. Another trial can be selected as next by means of the same

button in the toolbar.

AANE

The trial has been executed and finished. Only these trials can be then analyzed.

Deleting a trial

To delete a trial already defined, right click on the trial’s node and select the Delete option. Then confirm the deletion

message.

=

I EI EN I IEE

Code 1 Group

‘ Gender ‘Age

G |Arenai 2

Subject 01
Subject 02
Subject 03 Control
Subject 04 Control
Subject 05

Sibject 06

Control
Control
Subject 07
Subject 08
Subject_09

LOUCUOCUO0

Subject_10

~

Male
Male
Male

Experiment
~ g Phase 1

v & Sesson1
Ve VT seect ss nextral
Vale
vale

New 3
Duplicate

vle Delete
Male

Male

Del

Tename

Renumber trials (1, 2, 3,..)

Male
Remove subject

Discard

Move 3
Intioduce here cormmef

> Recalibrate ..

2

View DAQ Settings ..
Protocol Settings ...

View Subject data

Trials can be also deleted quickly by using the [DEL] key.

If a finished trial is deleted, the data acquired will be lost as well. If the experimental file was saved, the
information will not be recovered unless a backup file was saved previously. If a trial was unintentionally
deleted, DO NOT SAVE the experimental file, close it and reopen it again to recover the information.
However, other changes done since the last saving will be lost.
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A trial can be deleted under certain conditions, depending on whether it has been acquired or not, there is a synchronized
video, is in queue for analysis, etc....

Trial in queue for the analysis

ERROR MESSAGE: The trial
cannot be deleted

Error >

The selected Trial could not be deleted because it is
currently in use by the analysis window. You need to
remove it from the analysis window first.

The trial is associated with a
synchronized video

WARNING MESSAGE: The trial
can still be deleted

Clicking on =

) Message Log X

The selected Trials have warnings, but they could be deleted.
The selected trials are going to be deleted. Do you confirm the acquired data deletion?

‘Sectioll Message | Details ‘
1, | Scheduler - The selected Trial has a synchronized recorded video file that will not be automatically
Delete Trials deleted. You need to review the Videos folder for manual deletion to save disk space.
o Yes |f 0 No
the details of the video are shown
- .
) Message Details Pt

Trial |5\mc. Recorded Video

Phase 1\Session 14Trial 2

EOF 3Zones  AUTOSTART IS1 20220209 100933.mkv

% Close

Clicking on the name of the video will open the containing folder. Clicking on Yes will
delete the trial (not the video). Clicking on No will abort the deletion.

e The trial has not been
acquired

e The trial has been
acquired but it is not
the analysis queue
and there is no
synchronized video

CONFIRMATION MESSAGE:
The trial can be deleted

A simple confirmation message is displayed:

Caonfirm

The selected trials are going to be deleted, Do you
confirm the acquired data deletion?

Yes

Clicking on Yes will delete the trial (not the video). Clicking on No will abort the

deletion.

A

When trying to delete more trials at the same time, take in count that a combination of error, warning and
confirmation messages may be shown depending on the different situations.
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Removing the subject from a trial

1. Select the trial from which the subject should be removed. Use the left button of the mouse in combination with
the [CTRL] and [SHIFT] keys to select a group of trials in the schedule’s tree.
2. Click with the right button of the mouse over any of the selected trials and select the Remove subject option. Then
confirm the removing.

@S:heduler @
Experiment Subjects Trial Schedule
[ Tome test o fiber subiects @ B & m v a ¥
Code 1 Group | Gender |age & [aema1 <%

@ |Subject_01 Male 0 Experiment

> |subject 02 Male 0 f&: Phase 1

Tl Session 1

Subject 03 Control Mal 0

| @ |Subject onire == Trisl 1 - Subject_01

@ [Subject 04 Control Male 0 Tris) 2 - Subject 12

&> |5ubject_05 Control Male 0 Dpwali W7 Select a5 next trisl

@ |Subject 06 Control Male 0 & Tiid
— £ Thial & New b
@ |subject_07 Male 0 = Tiel6

@ |subject 08 Male 0 £ Tiial 7 EmiiE

& |Subject_09 Male 0 g P\a:g Delete Del
ol L5 T

H Rename
@ |subject_10 Male 0 L3 Teal 10
Renumber trials (1.2, 3, ..
Remove subject
Intraduce here comment Tiscard

< > Move v
i Recalibrate ...

View DAQ Settings ...
Protocol Settings ...
View Subject data

If the subject is removed from a trial, this is still shown in the schedule’s tree, but no subject code is shown.

Experiment
4 E’ Fhaze 1
4 @ Sezgion 1

Rf' Trial 1 - Subject_01
5T Trial 2

~E5) Trial 3
=5 Trial 4 - Subject_07

Moving the subjects within a session

1. Select the trial nodes that should be moved within a session. Use the left button of the mouse in combination with
the [CTRL] and [SHIFT] keys to select a group of trials in the schedule’s tree.
2. Click with the right button of the mouse over any of the selected trials and select the Move option. Then select any
of the movement options available (Top, Up, Down or Bottom).
The up/down arrow buttons in the Trial schedule’s toolbar also facilitates the task of moving the
B selected trials up and down.

E nperiment

4§55 Phase 1
4-&P Session 1
i Trial 1 - Subject_01

L3 Trial 2 - Subject_07

23 Trial 3 - Subject_ 08
o559 Trial 4
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http://www.panlab.com/

When subjects are moved within the session, the trial numbering is kept - only the subjects are changed from one
trial to another. Please note that trials cannot be moved out of the session to which they belong.

Distributing subjects into arenas

An “Arena selector” control is provided for SMARTIO-MA users within the Trial

schedule section of the Scheduler panel to define the trials for each arena
independently.

---| SMARTIO MA

{]3 |.-'-‘-.rena'| '-'| LJL}

To facilitate a quick distribution of subjects to the defined arenas, an efficient tool is provided:

1. Select the subjects in the Experiment Subjects table that should be distributed within the existing arenas. Use the

left button of the mouse in combination with the [CTRL] and [SHIFT] keys to select a group of subjects.
2. Click on the button

3. Select the session in which the trials will be added

© [=]
Tl schee
[ Type test o fter subjects o =l wllv i el
Code |Gro||p |Gender ‘Age & | Arena 1 (151) B
@@ |subject 01 Male 0 Experiment
@® [subject 02 male 0 ~ R gasﬂ
. A4 Session 1
Subject_03 Male 0
|- “b’_e d i W Tiial 1 - Sublect_01
@ |Subject 04 Male 0 7 Trisl 2 - Subject_0
Al
Session Selector ﬂ
Please select a session:
v Experiment
~ f&: Phase 1 ] ¥ Cancel
L& Session 1
< > |
F

4. The new trials will be automatically inserted after clicking on the Accept button.
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The selected subjects (in the order shown in the table) will be automatically assigned in sequence to a new trial for each

arena defined. For example, if 8 subjects are selected (Subject_01 to Subject_08) and distributed along the Session 1 of 4
arenas, the following trials are created:

L] |.~'-‘Mar|al '| =2 { [Arena2 '] 2
Experiment Experiment
4 f& Phase 1 o f5 Phase 1
4-& Session 1 4 @ Session 1
Q/ Tnal 1 - Subject_01 W Trial 1 - Subject_02
) Tiial 2 - Subject_05 w55 Trial 2 - Subject_06
L] [Arsna3 'J (O |Aenad ~| &
|E) Experiment ) Experiment
4 f5 Phase1 4+ f Phase1
4-&) Session 1 4-&) Session 1
v Trial 1 - Subject_03 v Trial 1 - Subject_04
{3 Trial 2 - Subject_07 7] Trial 2 - Subject_08

Trial status

EHES IR I X

<7 | Arenal - | o

Experiment
4 f& Phase 1
4 @ Sesszion 1
L4 Trial 1 - Subject_01
LIy Trial 2 - Subject_0G
tn Trial 3 - Subject_0R
=9 Trial 4 - Subject_07
T3 Trial 5 - Subject_10
‘{79 Trial § - Subject_09

3] Trial 4 - Subject_07 | A trial marked with icon is a programmed trial that remains to be done.
J-};:f’ Trial 3 - Subject_0& | A trial marked with the icon is the trial selected for the next data acquisition.
4 Trial1-Subject_01 | A trial marked with the icon is a trial already used for data acquisition.

J;/ Trial 2 - Subiect:UE A highlighted trial is a trial selected for the view of the related data in the runtime panel shown
’ in the data acquisition section.
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Discarding a trial

The data registered in a trial can be discarded to allow the selection of the trial for a new data acquisition process. Follow
the next steps:

1. Select the trial to discard.
v’ Tnal 2 - Subject_0E

2. Right-click on the trial and select the Discard option in the menu.

Epefiment

4 {5 Phase
4 @ Session 1
iy Trial 1 :
v : w7 Select as next trial

MNew 3
Duplicate

Delete Del
Rename F2

Renumber trials (1, 2, 3, ...)

Remove subject

3. Confirm the previously acquired data deletion.

Confirm IE'

)| All the acquired data for the selected trials is going to be
*discarded. Do you confirm the acquired data deletion?

4. Click on the green mark to select again the trial for data acquisition.

Ba®nlv (¢ Hew® > %

Experiment Experiment

4 &E; Phase 1 4 E}; Phase 1

4 &) Session 1 4. Session1

A Trial 1 - Subject_01 4 Tiial 1 - Subject_01
A Trial 2 - Subject_02 4 Tiial 2 - Subject_02
w7 Trial 3 - Subject_03 ) Tiial 3 - Subject_03
1) Trial 4 - Subject_D4 V Trial 4 - Subject_04
) Trial 5 - Subject_05 ) Tiial § - Subject_05
) Trial 6 - Subject_06 ) Tiial 6 - Subject_08
) Trial 7 - Subject_07 ) Tiial 7 - Subject_07

A trial can be discarded under certain conditions, depending on whether there is a synchronized video, is in queue for
analysis, etc....
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Trial in queue for the analysis

ERROR MESSAGE: The trial
cannot be discarded

Error oo

The selected Trial could not be discarded because it is
currently in use by the analysis window. You need to
remove it from the analysis window first,

oK

The trial is associated with a
synchronized video

WARNING MESSAGE: The trial
can still be discarded

&) Message Log >

f The selected Trials have warnings, but they could be discarded.
£ All the acquired data for the selected trials is going to be discarded. Do you confirm the
acquired data deletion?

Section Message | Details |
/%, |Scheduler - The selected Trial has a synchronized recorded video file that will not be automatically
Discard Trials deleted. You need to review the Videos folder for manual deletion to save disk space.

o Yes || 3% No

Clicking on " the details of the video are shown

) Message Details x

Trial Sync. Recorded Video

Phase 1\5ession 1iTrial 2 ICZIF 3Fones  ALTOSTART 151 20220209 100933, mky

% Closze

Clicking on the name of the video will open the containing folder. Clicking on Yes will
discard the trial (not the video). Clicking on No will abort the discard.

The trial has been acquired but
it is not the analysis queue and
there is no synchronized video

CONFIRMATION MESSAGE:
The trial can be deleted

A simple confirmation message is displayed:

Ceonfirm o4

o All the acquired data for the selected trials is going to be
discarded. Do you confirm the acquired data deletion?

Yes Mo

Clicking on Yes will discard the trial (not the video). Clicking on No will abort the
discard.
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The trial has not been acquired

The Discard option is not available in the menu:

Trial Schedule
& '

g |OF Single 1 (I51)

Experiment
i Phase 1
~ &) Session 1

»|[|a S

V Trial 2 - Subject_01
oy Trial 1 - Sublject_01

~ @ Session 2

g Trisl 1 - Subject_01

4

Introduce here conmme

V Trial 2 - Subject_01
" Trial 3 - Subject_01
A Tiial 4 - Subject_01
V Trial 5 - Subject_01
g Trial

Select as next trial
MNew

Duplicate

Delete

Rename

Renumber trials (1, 2, 3, ...

Remove subject

Discard

Move

Recalibrate ...

View DAQ Settings ...
Protocol Settings ...

View Subject data

)

When trying to discard more trials at the same time, take in count that a combination of error, warning and
confirmation messages may be shown depending on the different situations.
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Recalibrating an acquired trial

The calibration used during the data acquisition of a trial is stored with it and used during analysis. It is possible to change
the calibration of registered tracks in case the calibration used during data acquisition was incorrect. However, it is
recommended, if possible, to discard and acquire the trial again as some detection processes (like TriWise) use calibration
to provide more reliable tracking.

To recalibrate an acquired trial, follow the next steps:

1. Select the trial to recalibrate.
V Trial 2 - Subject_06

Right-click in the trial and select the Recalibrate ... option in the menu.

|Z] Experiment
A--E-:: Phasze 1
&) Session 1
oy Trial 1= Gub™—
v al2-gun Y Select as next trial
Sub
N »
Sub =
S Sub Duplicate
- Sub Delete Del
Sub
Rename

Renumber trials (1, 2, 3, ...)
Remove subject

Discard

Move L4

¢ Recalibrate ...

View DAQ Settings ...
Protocol Settings ...

If the trial has not been stored with a calibration reference image, then the selection of a reference image to
perform the calibration will be required, otherwise omit this step. It is possible to import a reference image from
an image file (.bmp or .jpg) or from a specific frame of a video file.

<] Impart Snapshot -
:(-} * 4 | « SmartVideo Tracking » Videos v ¢ Search Videos bad
Organize ~ Mew folder = - j (7]
. Smart Video Tracking () Mame ~
. Cenfiguration Files E| Smart - CPP.avi
. Experiments |E Smart - ¥ Maze.avi
J Reports |E| Srart - OpenField - 4 Arenas.avi
Subject Lists |E Smart - WaterMaze.avi
. Videos |E| Smart - PlusMaze.avi v
. Zones Definitions vl >
File name: | Smart - WaterMaze.avi v | |Supported Files (“bmp;"jpg;*z
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4. In case the reference image is to be imported from a video file, the following dialog allows to specify the frame to
be used. To do so, scroll through the video until the desired image is shown and click on the Accept button.

@ Select a frame

O]

00:00:00,00 NN |

/" Accept 3 cancel

5. Once a reference image for calibration is available, the calibration dialog is shown (see chapter 7.1 - Live image
source calibration and chapter 7.1 - Video file image calibration)

@ Calibration X

Get Reference nage | 52 Import Reference Image

»
- ™
Calibr ation urits

@ contmaters M Horzontal cabation: pixels =300 %] unies
Onches B Vertical caliration: pisels = units

=
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Viewing the settings used during DAQ

Once a trial has been acquired, it is possible to view all the settings that were used during data acquisition. Follow the next

steps:

1. Select the trial.
v’ Tnal 2 - Subject_0E

2. Right-click in the trial and select the View DAQ Settings ... option in the menu.

= Expenment
4 'Eg' Phasze 1

4 g5 Session 1
iy Trial 1
w Trial 2
£5) Trial 3-
£5) Trial 4 -
£5) Trial 5 -
53] Trial 6 -

- Subject 11

Subil w7 Select as next trial

Subj

Subi New

Subi Duplicate

Subij

Subi Delete Del
Rename F2

Renumbertrialz (1, 2, 3, ...
Remove subject

Discard

Move

I Recalibrate ...

| viewDAQSettings.. |
Protocol Settings ...

3. A panel will be shown to review the settings used during DAQ of the selected trial.

€ Trial 2 [Read Only]

B Image Sources

[ Hardware Devices

(8} Zones Definition

4 Trial Data Recording

Live Image Sources

Speed Settings

[5] Activity Settings

@ Brightness and Contrast *|| 7= 1 Calibration
<@ Detection Sett ‘ ‘ llr.|lhllle Image Source Resolution Frame Rate| Data Rﬂte| (am:raﬁnll|
ection Settings
5.00FPS  5.86 MBfs \‘f

{1 ImageSource 1 Camera Simulator -Recorded Subject 854 x 480 [Width x Height]

#| |+ ¥ =

Total Data Rate: 5.86 MB/s

This panel provides a view of the settings indicated on the left
part of the panel. It also provides the path of the synchronized
video file, if the automatic recording has been selected (see

chapter 16.2 - RECORDING SETTINGS).

The user cannot modify the settings from this viewer; this window is Read Only, and it is just for a fast

visualization/review of the settings associated to the trial.

This option will automatically start and stop video recording
with the acquisition of trials. The acquired trial will be linked to
the recorded video.
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Viewing the protocol settings

Once a trial has been acquired, it is also possible to view the protocol configurations used during the trial data acquisition.
Follow the next steps:

1. Select the trial of which you would like to see its settings.
v’ Tnal 2 - Subject_0E

2. Right-click in the trial and select the Protocol Settings ... option in the menu.

E xperiment
4 f5 Phase

a 3 Session 1
g Tiial 1 - Suibid
' Trial 2 - Subje
=5 Trial 3 - Subjg New 3
57 Trial 4 - Subje :
F9 Tial5-Subig  Duplicate
{55 Trial 6 - Subig Delete Del
LT3 Trial 7 - Subie

v/ Select as next trial

Rename

Renumber trials (1, 2, 3, ...
Removwe subject

Discard
Move 4

Recalibrate ...

View DAQ Settings ...

Protocol Settings ...

3. A panel will be shown to review the settings used in the protocol associated to the trial. The user cannot modify
the settings from this panel, but it is useful to have a fast visualization/review of the settings associated to the
registered trial.

() Laser TTL Stimulus Protocol Viewer @

Protocol Information

Protocol Name: |Laser Optogenetic

Comments: -

ime. gﬁ Laser TTL 1 Trigger Settings | Laser TTL 2 Trigger Settings

Free-Running
Data acquisition will continue until the STOP button is pressed.

@ Pre-Set Time

Data acquisition will start after the latency time has elapsed and wil
continue until the acquisition time is elapsed or the STOP button is
pressed.

Latency: 00:00: Dlj.lj\j% Acquisition: |01:00:00 ‘gg%

The Protocol Settings...option is only active in the dropdown menu if a session has been registered.
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Viewing subject data

At any moment, it is possible to access the Subject data by using the View Subject data option of the menu.

f BB Bl » e @
Code 1 | Group Gender | Age @| [Arena1 e
@ |Subject 01 Mae 0 B Experiment
@ |subject 02 Exp Mae 0 ~ i gm1
~ Session 1
L ) |Subgect_03 Control Male 0 V7 Til -Subject 01
@ [Subject 04 | Control Mae 0 3 Trial2- Subjec— !
@ |subject 05 Control Male 0 ) Trial 3 - Subjeq " Select as next trial
@ [Subject 06 Control Mae 0 New
| @ |subject 07 Made 0 Duplicate
| O [Subiect. 08 Mae |0 Delete Del
W |Subject 09 Made 0 (oo
@ |subject_10 Male 0 - -
Renumber trials {1, 2, 3, ...)
Remove subject
Discard
Introduce heds commeants for th
Move 3
< >
WV Recalibrate ...
q . DA
View DAQ Settings ...
Protocol Settings ...
View Subject data

@ Subject Data x

Subject Code
Code:  |Subject_05

Subject Proper ties
Group: control
Gender: [Vl [~ age 0 ]
Genotype:

Phenotype:

Treatment: | Dose: 0

Extra field:

Trial comments

The Trial Schedule section displays a new section in which the user can write comments about the corresponding trial. The
comment can be added, before or after the data acquisition process.

| T —
BBV ienes B & v »es
L I I Y Y
B Experiment Bl Experiment
‘E‘:E‘a;’:sim1 ‘EE: F‘hase1_
5 4-& Session 1

|4 Tiial1 - Subject_01
- Trial 2- Subject_06
W/ Tiial 3- Subject_10
v Tial 4 - Subject_02
47 Tiial 5 - Subject_07
" (2 Tiial 6 - Subject_03

iy Tiial 1 - Subject_01
4 Tiial 2 - Subject_06
4 Tiial 3 - Subject_10
4/ Tiial 4 - Subject_02
a Tiial 5 - Subject_07
LT Tiial 6 - Subject_03

Introduce here comments fior the -
selected trial

Open-lield zone Z143 - hyperactive rat . ]
registered with color detection.

The comments can be retrieved from the data reports generated in Analysis.
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15.3. MANAGING SESSIONS

Although each arena will have its own trials, all arenas will share the same Phases and
Sessions.

== SMARTIO MA | This means that adding, renaming or deleting Phases or Sessions affects all arenas, but
adding, editing or deleting trials only affects the trials associated to the currently
selected arena.

Deleting a session

To delete a session already defined click on the session’s node with the right button of the mouse and select the Delete
option. Then confirm the deletion message.

() Scheduler ==
Experiment Subjects Trial Schedule

[Type test 1o fiter subjects 8| | E 'l »le @

Code 1 Group | Gender | age &| [Arena1 BIES

@ |Subject_01 Mae 0 Expeiiment

@ [subject 02 B Male 0 ~ 5 Phase 1

Bl = =

@ |subject 03 Control Male 0 ’é Select a< next trial

@ |Subject 04 Contral Mae 0 i

i H New 4
@ |Subject_05 Control Male 0 el

Bl Duglicate

@ [subject 05 | Control male 0

@ |subject_07 Male 0 e el
@ |Subject 08 Mae 0 Eerane 2
@ [subject 09 Male 0 Renumber trials (1, 2, 3, ..)
@ |Subject_10 Male 0 Remove subject

Discard

Move »

Recalibrate ...

"
v

View DAQ Settings

E

Protocol Settings ...

View Subject data -

Sessions can be also deleted quickly by using the [DEL] key.

If a session is deleted, the data acquired within the belonging trials will be lost. If the experimental file was
saved that information could not be recovered later unless a backup file was previously saved. If a session
was unintentionally deleted, DO NOT SAVE the experimental file. Instead, close it and reopen it again to
A recover the information. Other changes made since the last saving will be lost.

A session can only be deleted if all the belonging trials can be removed. Please refer to chapter 15.2 -
Deleting a trial for more details on when trials can be deleted.

Renumbering the trials of a session

If some trials are deleted, the numbering sequence of the resting trials within the session can be broken.

Experiment
a f&: Phase1
A--@ Session 1
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In this example, trials 2 and 3 were deleted so the sequence was broken.

To renumber the trials of the session (to be 1, 2, 3, etc. again), right click with the mouse over the session to be renumbered

and select the Renumber trials option.

Experiment
4 'Eg' Phaze 1

41 Session 1
4 Trial 1 - Subject_01
- Trial 2 - Subject 07
----- £33 Trial 3 - Subject_03

Duplicating a session

Sessions and their relative trials can be easily duplicated. To do so, right click with the mouse over the session’s node and

select the Duplicate option.

Euperiment
4§ Phase

4-&) Session 1

{ Ly Trial 1 - Subject 01
& Trial 2 - Subject_07
i w53 Trial 3- Subject_03
F] @ Copy of Session 1
{53 Trial 1 - Subject_01
-5 Trial 2 - Subject_07
{55 Trial 3 - Subject_08

A new session called “Copy of Session X” is automatically inserted at the end of the phase including the same trials and

subjects.

Renaming a session

To rename a session right click with the mouse over the session’s node and select the Rename option. The [F2] key can be

also used if the session’s node is already selected.

@ Scheduler @
Experiment Subjects Trial Schedule
|Type test to filter subjects ‘ 0 E}h Q % V ¥ ||| 4| |
Code 1 |Gm||p |Gender |Age <“3 Arena 1 = f\)
@ |Subject 01 Male Q Experiment
@D |Subject_02 Exp Male 0 v Fg-f:gas'ﬁ
— v &) Seggion 1
@ | Subject 03 Control Male 0 ’\\/.‘ Select as next trial
@ [Subject 04 | Control Male 0 E 1
@ |subject.os | Control Male |0 SN New >
@ |subject 05 | Control Male |0 Duplicate
@ |subject_07 Male 0 Delete Del
@ | subject 08 Male 0 Rename F2
@ |Subject 09 Male 0 Renumber trials (1, 2, 3, ...}
@D |Subject_10 Male 0 Remove subject
Discard
Maove L3
Recalibrate ...
< >
View DAQ Settings ...
L1 Protocol Settings ..
View Subject data
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Enter the new name of the session and click on the Ok button.

Rename... 4

Mame? 1.—:ssion

Cancel

Inserting an empty trial to a session

A new empty trial can be inserted at the end of a session by clicking the session’s node with the right button of the mouse
and selecting the New — Trial option.

) Scheduler ==
Experiment Subjects Trial Schedule
[ Type test 1o fiter subjects 8| B3 ' vI|» & >
Code 1 [Group |Gender [age & [Arenat <] [%
@ |subject 01 Male |0 Experiment
@ |Subject_02 Exp Male 0 v gasﬂ
e e v & Seseint
@ |subject 03 | Control Male |0 Y e ‘
@ [subject 04 Control Male O [
T : Phas
@ [subject 05 | Contral Mde |0 R | e
@ |subject 05 | Control Mde |0 DI izan
© |subiect 07 o= o Delete ™| =1 Tl
@ |Subject_08 Male 1} Rename F2
@ |Subject_09 Male 0 Renumber trials (1,2, 3, ..)
@ |subject_10 Male 0 Remove subject
Discard
Move >
Recalibrate ...
< >

View DAQ Settings ...

2

Protocol Settings ..

View Subject data

Moving the sessions within a phase

1. Select the session.
2. Click with the right button of the mouse over the session’s node and select the Move option. Then select any of
the movement options available (Top, Up, Down or Bottom).
o The up/down arrow buttons in the Trial schedule’s toolbar also facilitates the task of moving the
> selected trials up and down.

When sessions are moved within the phase, the session names are kept. If a session number is being used to keep the
sequence, the session name may be manually renamed to accommodate for moved sessions within the phase.

Please note that the sessions cannot be moved out of the phase to which they belong.

www.panlab.com


http://www.panlab.com/

15.4. MANAGING PHASES

Sessions.

selected arena.

Although each arena will have its own trials, all arenas will share the same Phases and

«==e=an| SIMARTIO MA | This means that adding, renaming or deleting Phases or Sessions affects all arenas, but
. adding, editing or deleting trials only affects the trials associated to the currently

Inserting an empty phase to the experiment

A new empty phase can be inserted at the end of the
experimental schedule by clicking the Experiment’s node with the
right button of the mouse and selecting the New — Phase option.

Please refer to the previous chapters for more details on how to
insert sessions and trials respectively into the recently created
phase.

Deleting a phase

In order to delete a phase already defined right click over the
phase’s node with the mouse and select the Delete option. Then
confirm the deletion message.

Phases can be also deleted quickly by using the [DEL] key.

Male

Remove subject

(£ Scheduler =1
[Expermentsubjects —— flmialschedule |
[[Type tost to fiter subjects el = | wlv»le 2
[sroup |Gender [age & [arema 1 -
Male 0 Expariment
[ mae |0 v f& Phase Select as next trial |
Control Mae 0 N % New HTg‘ Phase |
Control Male (0 Y| Duphicate Session
Contral Mie 0 3‘3 Delete Trial
~-&Cn
Control Male 0
| Rename
Male 0 =
P E  Remumbertrial(1,2,3,.)
0
0

Male

Discard
Move 4

Recalibrate .
View DAQ Settings
Protocel Settings ..

I View Subject data
) Scheduler ==
Experiment Subjects Trial Schedule
[ Type test to fiker subjects o2& |lv I » &
Code 1 |6roup |Gender | Age &| [Arena1 g
@ |Subject 01 Mae |0 Experiment
Subject_02 Ex Male |0 v ft Phas—
g Ject i % &5 Select as next trial
@ |subject 03 Control Male 0 N
@ |subject 04 Control Made |0 New D
@ |subject_05 Control Mae |0 : Duplicate
& |subject 06 Control Mde |0 v &0 Delete Del
@ [subject_07 Mde 0 Rename
@ subject 08 Male 0 : TS 2 T )
[ (S L= Remove subject
@ |subject_10 Mie |0 —_—
Move v
Recalibrate ...
P N View DAQ Settings ...
Protocol Settings .
L View Subject data

If a phase is deleted, the data acquired within the belonging sessions and trials will be lost as well
experimental file was saved that information could not be recovered later unless a backup file was
previously saved. If a phase was unintentionally deleted, DO NOT SAVE the experimental file. Instead, close
it and reopen again to recover the information. Other changes done since the last saving will be lost.

. If the

be deleted.

A phase can be deleted only if all the belonging sessions and trials can be removed. Please refer to chapter
15.2 - Deleting a trial and chapter 15.2 - Deleting a session for more details on when trials and sessions can

www.panlab.com



http://www.panlab.com/

Phases and their relative sessions and trials can be easily duplicated. To do so, right click over the

Duplicating a phase

phase’s node and select the Duplicate option.

A new phase called “Copy of Phase X” is automatically inserted at the end of the experiment
including the same sessions, trials and subjects.

Renaming a phase

E wperimnent

4 Fg' Phase 1

4. Session 1

Loy Tiial1 - Subject_O1
-7 Trial 2 - Subject_07
i w5 Trial 3 - Subject_08
4-&) Session 2

3 Trial 1 - Subject_01
-£5) Trial 2 - Subject_07
-5 Trial 3 - Subject_08
w53 Trial 4

Copy of Phaze 1

Session 1

73 Tiial 1 - Subject_01
-5 Trial 2 - Subject_07
i w55 Trial 3 - Subject_08
4-&) Session 2

53] Trial 1 - Subject_01
-f£5) Tnial 2 - Subject_07
-5 Trial 3 - Subject_08
) Trial 4

E— B == To rename a phase right click with the mouse over the phase’s node and
[Gspe et e s ol sl[z®]v]»/=] select the Rename option. The [F2] key can be also used if the phase’s
Code 1 Group |Gender |Age &/ [arenan <[> .
© e e o Eparman node is already selected.
@ |swiect02 B Mde |0 ~ g Phase 1
| @ |subiect 0z conwol Mle 0 v 5‘:;;?::‘1] R
| @ |sujectos  conmol vale 0 £ Trial 2 Subject_05
LSubjec(_ﬂS Control Male o ) Trial 3- Subject_09
| @ |subject 06 Control Mele 0 v ESD};:;\?S?Z:;H_DE
| € |subject 07 Mele 0 ) Trial 2 - Sublect_05
@ |subject 08 [ =) Tia biect_09
@ |subject 00 Mile O v o -
| @ |subject_10 Mele 0 = = Tl clectasnatii
gra\ e | Enter the new name of the phase and press the Ok button.
v ;"*::’]‘ Delete Del
Ef —
2 Tl Renumber rials (1, 2, 3, ..) Rename... ES
Remove subject
g > S NECERIC opy of Phase 1
Move 4
Recalibrate ...
View DAQ Settings ... Cancel
Protocol Settings
View Subject d:ta
Inserting an empty session to a phase
A new empty session can be inserted at the end of a phase by
S clicking the phase’s node with the right button of the mouse and
[Tope testo fter subiests R EENEENE A UG R Selecting the New — Session option.
Code 1 Group |Gender [age &| [aenat =iE
@D |Subject 01 Male o Y En
7 Subject_02 Exp Male o -
| @ [swject 03 control Male 0 S
| @ |swiect 04 contl Mle D I New — Phase
| @ oot ool ek o Sy e Please refer to the previous chapters for more details on how to
| @ [sibject 05 Control Male D Cﬁ Delete Del Trial
(@ |subiect07 Mhe 0 B1  Renome R insert new trials in a session.
| @ |sibject 08 vae o BT penumberuials (123 )
@ |Subject_09 Mae 0O —— t‘
Esmecuu Male D Di‘;:u L=
Move
Recalibrate ...
View DAQ Settings ...
Protocol Settings ...
View Subject data
<
r
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Moving the phases within the experiment

1. Select the phase.
2. Click with the right button of the mouse over the phase’s node and select the Move option. Then select any of the

movement options available (Top, Up, Down or Bottom).
D 3 The up/down arrow buttons in the Trial schedule’s toolbar also facilitates the task of moving the

selected trials up and down.

When phases are moved within the experiment, the phase names are kept. If the phase number is being used to keep the
sequence, the phase name can manually be renamed.
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15.5. EXPORTING AND IMPORTING THE SCHEDULE

and stored into external files. This operation is very useful if you want to keep a backup of the work done or

é The experiment schedule (only phases and sessions but not trials nor subjects associated) can be exported
if you want to share it within a different experimental file.

To export the experiment schedule:

1. Click on the Export button located in the Trial Schedule’s toolbar of the panel.

b

2. Enter the name of the exported scheduler file and click on the Save button.

Exported scheduler files are stored by default within the “Subject list” folder configured and with the extension *.smeps
(SMARTIO Schedule). Please refer to chapter 16.1 - PATH SETTINGS for more details on how to configure the default
destination folders.

Exported scheduler files (only phases and sessions but not trials nor subjects associated) can be imported later into the
same experimental file or into a different experimental file. To import a previously exported experimental schedule:

Open the experimental file in which the schedule is to be imported.

1. Access the Scheduler manager.
2. Press the Import schedule button.

3. Locate the folder and file in which the scheduler file is stored. Then click on the Open button.
4. Accept the confirmation message if you want to delete all the existing phases, sessions and trials (this will result in
losing all the acquired data thus far).

The current schedule is automatically applied to the experiment, removing all the existing phases, sessions and trials.
However, the experimental subject list is kept.
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16. ADDITIONAL CONFIGURATION
The Configuration menu of the SMARTIO main window allows to set up different additional tools.

Experimentation Assistant | Configuration | View Help

EE_g_:: Path o Recording o Event | Teleswitch
-- Settings = & Settings S Settings "]  Settings

System Recording Data Acquisition

16.1. PATH SETTINGS

By default, SMARTIO automatically stores the generated files in the Documents folder of the user. The default paths can
be easily configured through the Path Settings panel. To do so:

1. Click on the Path Settings button.

) Experiment Path Settings x
Experiment files:

|C:‘l.l..lsers‘lFuinc‘l.Dumments‘lSmartID Video Tracking'\Experiments |

Video files:
|C:‘l.l..lsers‘lFuinc‘l.Dumments‘lSmartID Video Tracking\Videos |

Zone files:
|C:‘l.l..lsers‘lFuinc‘l.Dumments‘lSmartID Video Tracking\Zones Definitions) |, |

Report files;
|C:‘l.l..lsers‘lFuinc‘l.Dumments‘lSmartID Video Tracking\Reports |

Subject list files;
|C:‘I,I_Jsers‘lFuinc‘l,Domments‘ISmartID Video Tracking'Subject Lists | e

Configuration files:

|C:‘I,I_Jsers‘lFuinc‘l,Domments‘ISmartID Video Tracking\Configuration Fi|i|

Save as default - % Accept

2. Pressthe E] button associated to each of the configurable folders.
3. Locate and select the desired folder.
4. Click on the Accept button.

@ Accept
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16.2. RECORDING SETTINGS

This window allows the configuration of the video recording settings.

@ Recording Settings Editor

Image Source 1

Image Source 2
Image Source 3
Image Source 4

Image Source 5

Apply settings to all image sources

Maximum Estimated Time

MNumber of Cameras:

Available estimated time on hard drive (to be shared among al the cameras): 109:33:49
III Estimated time by camera: 21:54:45

The maximum estimated time is only an approximation. This value may be subject to changes during
the recording process.

Output Video File Name Settings

User Defined Prefix {(maximum 20 characters)
(®) Camera name
() subject names
If several subjects, the names will be separated by an underscore character.
For arenas without a trial prepared to run, this prefix will be omitted.
(O Free text:
Mot induded when settings applied to all Image Sources.
Predefined
AlTOSTART (for videns svnchronized with data
Tmane Source lahel (TS1.T¢
Start recordinn date (farmat vuy
Start recordinn fime (farmat hhmer

Qutput Video Files Folder
[ save the output files in a subfolder with the experiment name

Apply only once the Experiment has been saved,
For no saved experiments, recorded videos are saved at the Video Files path.

Example for camera "Image Source 17
Image Source 1_I51_20230306_123036.mkyv
Image Source 1_AUTOSTART_IS1_20230306_123036.mkv

Duration Settings

Manual Start Automatic Start
() Free running Synchronized with acquisition of trials
(®) Pre-set duration: |n % The recorded video will be linked to
the acquired trials.

When there is no longer space on the hard drive, all recording
processes will be automatically ended and the video files saved.

 coce

For each image source, settings about the output video file name and duration can be defined. The system will then
automatically calculate the maximum time of recording available given the free space on the hard disk.

If more than one camera is present, all these settings may be defined camera per

camera or defined once and then applied to all the cameras clicking on the button

Apply settings to all image sources
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Output Video File Name Settings
The video file name can be defined by

Camera name: the resulting video will have as a prefix the name of the camera the user defined in the Device
menu (see chapter 7.1 - Live image source)

User Defined Prefix (maximum 20 characters)

Example for camera "Image Source 1"
(® Camera name Image Source 1_IS1_20220201_124609.mkv
(O subject names Image Source 1_AUTOSTART_IS1_20220201_124609.mkv
If several subjects, the names will be separated by an underscore character.
For arenas without a trial prepared to run, this prefix will be omitted.
(OFree text:

Not induded when settings applied to all Image Sources.

Subject names: the resulting video will have as a prefix the name of the subject running in the trial (see chapter
14 - SUBJECT DATABASE and chapter 15 - SCHEDULER)

User Defined Prefix (maximum 20 characters)
(O Camera name

Example for camera "Image Source 1"
Subject01_Subject02_IS1_20220201_124522.mkv
(®) Subject names Subject01_Subject02_AUTOSTART_IS1_20220201_124522.mkv
If several subjects, the names will be separated by an underscore character.
For arenas without a trial prepared to run, this prefix will be omitted.
(OFree text:

Not induded when settings applied to all Image Sources.

Free text: the resulting video will have as a prefix a free text introduced by the user in the blank field
User Defined Prefix (maximum 20 characters)
(O Camera name

Example for camera "Image Source 1"
(O Subject names

Example1_IS1_20220201_124412.mkv
Example1_AUTOSTART_IS1_20220201_124412.mkv
If several subjects, the names will be separated by an underscore character.
For arenas without a trial prepared to run, this prefix will be omitted.
(®Free text: [Examplel]

Not induded when settings applied to all Image Sources.

The user may also choose to save the video files in a subfolder with the experiment name created under the folder defined
in Path Settings (see chapter 16.1 - PATH SETTINGS)
Cutput Video Files Folder

[] save the output files in a subfolder with the experiment name
Apply only once the Experiment has been saved.

For no saved experiments, recorded videos are saved at the Video Files path.
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Duration Settings

The video can be manually started or set with an automatic start.

Manual Start
() Free running

(®) Pre-set duration:

e  Manual Start:

01:00:0=

Automatic Start
Synchronized with acquisition of trials

The recorded video wil be linked to
the acquired trials.

o
e  Free running: the user starts and stops the video manually using the button (see chapter 8.1 -

LIVE IMAGE SOURCE PLAYER PANEL).

9]
e  Preset Duration: the user starts the video manually using the button (see chapter 8.1 - LIVE
IMAGE SOURCE PLAYER PANEL). The recording stops after reaching the user-defined duration.

e  Automatic Start: the video is synchronized with the acquisition of the trial. This way, it will start with the start of
the data acquisition and stop when data acquisition stops. Moreover, the video file is linked to the acquired trial
and its path will be shown in the DAQ Settings of the trial itself.

Maximum Estimated Time

Based on the number and settings of the image sources defined, the system, the remaining space on the local hard disk,
SMARTIO will automatically calculate an estimation of the time that each camera can record:

e Available estimated time on hard drive (to be shared among all the cameras): is the total time of recording

available on the hard disk

e Number of Cameras: number of cameras the user defined to record videos

e Estimated time by camera: is the total time available divided by the number of cameras and represents the

maximum amount of time each camera can record

Maximum Estimated Time

Available estimated time on hard drive (to be shared between all the cameras): 466:48:23

Number of Cameras:

Estimated time by camera: 406:48:23
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16.3. EVENT MARKER SETTINGS

The event marker is an ethological keyboard that allows the manual recording of specific behaviors visualized and
recognized by the user. Events are marked by a keystroke on the keyboard. The first step in using the event marker is to
define which code will be associated to each event to be recorded. The Event Settings panel is available from the
Configuration menu.

G::I Event Settings

|

Button 0: [Ewent 0 Button 5: [Event 5
Button 1: [Ewent 1 Button B: |Ewent &
Button 2: |Ewent 2 Button 7: [Ewent 7

Button 3: [Ewent 3 Button 8: [Event 8

Button 4; |Ewent 4 Button 9: [Ewent 3

Sawve az default - o7 Accept

If no code has been defined, SMARTIO will take "Event 0" (zero) as the default for naming the first event, "Event 1" for the
second and so on. In this case, this text will be shown on the screen whenever the event file is hard copied.

Itis possible to define an associated text (name) related to each one of the events under study. Setting up the Event Marker
is as simple as naming the events of interest. This tool can be used for the manual scoring of complex behavioral events or
for triggering a stimulation from a third-party laser optogenetics stimulator.

An example is given below.

E‘jl Event Settings

|

Button 0: |Rearing Button 5: | Tremblor
Button 1: | Attack Button B: | Darting
Button 2: | Licking Button 7: |Scratching

Button 3 | Grooming Button 8: [Opta TTL1

Button 4: | Sniffing Button 3 |Opta TTL 4

Save az default - x Cancel

A maximum of 10 different events can be defined.
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16.4. TELESWITCH SETTINGS

The Teleswitch unit allows for remote control using the radiofrequency technique for controlling the
start and stop of the session without the computer. It is especially useful when the experimental
protocol requires the track acquisition process to start at the same time the subject is placed into the
experimental area. The remote start of the session in this context can be then achieved using the
Teleswitch unit included in the SMARTIO package.

Connecting the Teleswitch

The Teleswitch unit is composed of a remote-control unit and a small USB wireless adapter device. Before connecting the
Teleswitch unit to the computer, make sure to install the battery (included) in the back of the unit. Then remove the USB
receiver from the back of the unit and plug it into a free USB 2.0 port in your computer.

o 4

/k The recommended distance between the Teleswitch unit and the USB receiver plugged into the
m computer is 10 meters without any obstacle. An additional USB extension cable is provided to

\&% facilitate installing the USB receiver in a position in which the visibility is improved.

If needed, plug one side of the USB extension cable into the free USB port in your computer and the
@ Q/ USB receiver into the other side of the cable. Then put the USB receiver in a stable position without
any obstacle between it and the Teleswitch unit.

Wait for Microsoft® Windows® to automatically detect and install the new device before configuring it.

Please refer to the SMART v2.5 User’s Manual for more details on how to connect the device to your
computer.

é Old serial Teleswitch units provided with SMART v2.5 are also compatible with SMART v3.0 and SMARTIO.
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Configuring the Teleswitch

1. Press the Teleswitch Settings button.

@ Teleswitch Settings bt

[~] Enable teleswitch device in port: | LUSB E

Test Teleswitch Detection

Play acoustic signal on start/stop & Test Sound

Mote: The acoustic signal may only be audible if pour
compter has an adecuate sound system installed.

Multiple Arena Options

(®) Start / stop all arenas simultaneously

() Start / stop arenas sequentially

Save as default - % Cancel

Check the box Enable Teleswitch device in port to enable the Teleswitch device.

Select the communication port to which your Teleswitch device is connected. By default, a USB port is suggested
but old models can be also connected to any of the COM ports available on the computer.

Click button Test Teleswitch Detection to open the assistant that allows testing
the Teleswitch detection and registering the device. The assistant consists of two

Test Telegwitch Detection

ste ps:
The first step requires to press the key for letter “p” at the standard keyboard.
@ Test Teleswitch Detection ¥
Detection Test for Standard Keyboard
[ ** Press the p key on the standard keyboard ** ]
Detection Result
Next
@ Test Teleswitch Detection X
Detection Test for Standard Keyboard
‘ ** press the p key on the standard keyboard ** ‘
Detection Result
o INVALID KEY, PLEASE PRESS "p" KEY
Next
@ Test Teleswitch Detection X
Detection Test for Standard Keyboard
[ ** press the p key on the standard keyboard ** J
Detection Result
4 STANDARD KEYBOARD SUCCESSFULLY DETECTED
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e The second step requests to press the key defined for Start DAQ or Stop DAQ at the Teleswitch.

@ Test Teleswitch Detection
Detection Test for TeleSwitch

X

[** Press the Start DAQ or Stop DAQ button at the Teleswitch ** |

Detection Result

Close

@ Test Teleswitch Detection
Detection Test for TeleSwitch

X

[** Press the Start DAQ or Stop DAQ button at the Teleswitch ** |

Detection Result

'OP DAQ

INVALID KEY, PLEASE PRESS THE KEY FOR START OR
ST

Close

@ Test Teleswitch Detection
Detection Test for TeleSwitch

X

[" Press the Start DAQ or Stop DAQ button at the Teleswitch ** ]

Detection Result

V4 TELESWITCH SUCCESSFULLY DETECTED AND
REGISTERED

an error message is shown, and the device is not accepted.

The identifier of the standard keyboard must be different from the identifier of the Teleswitch; otherwise,

@ Test Teleswitch Detection
Detection Test for TeleSwitch

*

[#* Press the Start DAQ or Stop DAQ button at the Teleswitch ** |

Detection Result
F'S THIS DEVICE WAS REGISTERED AS STANDARD
KEYBOARD

Close

5.

on the Test again button and repeat the previous steps.

agan

Once a Teleswitch is detected and registered, it is possible to change the device to a different one. To do that, click
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) Test Teleswitch Detection XK
Detection Test for TeleSwitch

| ** Detection Test already done ** |

Detection Result

@ A TELESWITCH HAS ALREADY BEEN REGISTERED. THE
TEST IS NEEDED ONLY IF YOU HAVE CHANGED THE
DEVICE.

A Execution of this detection test is required if the Teleswitch has been enabled.

6. Check the box Play acoustic signal on start/stop to make the computer play an acoustic signal (beep) whenever
the trial starts or stops using the Teleswitch unit.
The Test Sound button allows one to test the sound playing before starting any trial.

#" Test Sound

This useful tool will help you to make sure that the Teleswitch unit is working fine but may affect the answer
j of the subjects. Please check this box only if it does not affect within your specific experimental conditions.

The acoustic signal is played by means of the sound system of your computer so please make sure the
sound card and the speakers are properly installed and turned on.

7. To make the Teleswitch settings available for any new experiment, use the option Save as Default.

Starting and stopping trials with the Teleswitch

Data acquisition sessions (trials) can be started and stopped using the corresponding buttons of the Teleswitch unit as
indicated:

Start DAQ Stop DAQ

Change Application
(ALT + TAB)

Close Window
(ALT + F4)
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Please be aware that pressing the “Close Window” key, the close action will be executed over the active
window/panel with unpredictable results.

Please remember that the data acquisition process can only be started if a valid protection key is plugged in
or if the trial period has not expired yet.

SMARTIO MA

SMARTIO-MA users are provided with a specific section within the Teleswitch Settings
panel called Multiple Arena Options.

The available options allow defining the behavior of SMARTIO when the START and
STOP buttons are used during the data acquisition of multiple arena experiments.

= Start/Stop all arenas simultaneously: Use this option if you want to start or stop
all arenas at the same time as the corresponding buttons in the Teleswitch device
are pressed.

Start / Stop arenas sequentially: Use this option if you want to start the arenas
starting from the arena 1, then arena 2 and so on. The same applies to stop the
arenas (the first arena to be stopped is the arena 1 but, if it is already stopped, then
the arena 2 is stopped and so on).
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17. DATA ACQUISITION

Data Once the experiment has been configured following the instructions given in the previous chapters,
Acquisition  data acquisition mode is available through the Data Acquisition button in the Experimentation
Assistant bar.

The data acquisition process is closely related to the calibration of the system and the calibration is critical

for the further calculations. The first time the data acquisition mode is accessed, SMARTIO checks whether
the calibration was done. In case no calibration was done, a warning message is shown preventing you from

A acquiring data without calibrating the system. See chapter 7.1 - Live image source calibration and chapter
7.1 - Video file image calibration

Data Acquisition cannot be opened if the Devices panel is open. It is necessary to first close the Devices
panel and open the Data Acquisition afterwards.

17.1. ARENA/PROTOCOL ASSOCIATION

Before starting the data acquisition, it is necessary to associate each arena to a protocol.

ét‘ Protocols X

Select the protocol to be executed in each one of the arenas. Only the protocols compatible with the settings of the arena (Zone Definition and Element Set) will be
shown,

Arenas: Protocols: Protocal selected by Arena:

O |.ﬁrer|a Name | ‘ Protocol Name | ‘ |Arella | Protocol |Status
[ Arena 1{I51) [ single Pulse mode @ H

[ Arena 2 (152) [ Train mode ﬁ

[ Arena 3 (153)
[ arena 4 (154)

Accept ## cancel
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1.

3.
4,

Select one or several Arenas in the Arenas section. Use the checkbox at the left of Arena Name to select all the
Arenas at once.

Arenas:

1| Arena name
[J arena 1 (1s1)

[] arena 2 (152)
[] arena 3 (153)
[ arena 4 (154)

Select one Protocol to associate on the Protocols section

Protocols:

| Protocol Name | |
[/ single Pulse mode ﬁ
0

[/ Train mode

Click on the information button to open the Protocol panels for revising the content of a protocol before its
selection.

€ Laser TTL Stimulus Protocol Editar

Protocol Mame: |Protooc\ 1

Comments:

Laser TTL 1Trigger Settings | Laser TTL 2 Trigger Settings

(@) Free-Running
Data acquisition wil continue unti the STOP button is pressed.

() Pre-set Time

Data acquisition wil start after the latency time has elapsed and will continue until the acquisition time is elapsed or the STOP button is pressed.

Latency: 00:00:00.007%]  Acquisiion: 00:00:00.00 %

&

Click on the arrow to complete the association.

&) Protacols 'Y

Select the protocol to be executed in each one of the arenas. Only the protocols compatible with the settings of the arena (Zone Definition and Element Set) will be
shown.

Arenas: Protocols: Protocol selected by Arena:

| Protocol Name [ | Arena |protocat | status
Arena 1(IS1) [ single Pulse mode Arena 1(I51) |Single Pulse mode

Arena 2 (I52) 1. Train mode

Arena 3 (IS3) Arena 3(IS3) | Train mode

|Arena Hame

Arena 2 (152)  Single Pulse mode

\
AR Y

Arena 4 (IS49) | |Arenad (154) | Train mode

* e
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A For data acquisition on a video digital file, SMARTIO checks whether the protocol time settings are
compatible with the current selection of the Starting point for each Arena.

The column Status will report the compatibility of the association:

\\jf If the association is compatible, the Status column shows a green check sign.

If the association is not compatible, the Status column shows a warning sign. The user can click on it to get more
information about how to adjust the time settings.

Wideo Timing Assistant

The duration of the viden does nat allaw the current time settings for the specified Arenas
Flease choose one of the following options:

(®) Adjust time settings automatically only during this Data Acquisition.
I i - Acquizition time will be adjusted to fit current conditions.
- Latency time will not be modified.
(C) Change the Protacal; set new latency and acquisiion values, or define a new Pratocal.

(0) Select anather Pratocal

¥ oo

The user can also cancel the association process and change the Starting point for the Arena showing an alarm
sign.

SMARTIO will only allow for selection the protocols that are compatible with the selected arenas in terms
of Zone Definition and Element Set.

If a protocol that requires a certain number of TTL Elements is associated with an arena that does not have
the corresponding number of TTL Elements, the following message will be shown:

Warning *

The hardware elements required by protocol "Protocol
1" are not available in Arena "Arena 1 (151)"

A

If a zone associated to a certain condition to trigger or stop a TTL Element is deleted or renamed, the
following message will be shown:

Warning >

| The definition of protocol "Protocel 3" requires Zones

that do not exist in the WorkSpace of Arena "Arena 3
s2y"
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5. Select an association and click on the LEFT arrow button to undo it.

&

6. Click on the Accept button to enter the data acquisition mode

C:;? Accept

ii The Accept button will only be available when no alarm sign is shown in the Association Status.

The Data Acquisition panel is composed by the Time Control panel and the Runtime Viewer panel
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17.2. TIME CONTROL PANEL — START/STOP DATA ACQUISITION

@ Time Control @
Start / Stop

[  start ] Stop
Elapsed Time

| Arena | Trial | Protocol Settings | Latency Time | Acquisition Time Elapsed Time

[¥] | Arena 1(151) | Trial 3 (Subject_01) Trainmode |Laser TTL stmulus | [IY oo:00:00,00 [ | oo:00:15,00

This panel includes:

[¥] Start [a] Stop

Arena

Arena 1(IS1)

| Trial

Trial 2 (Subject_01)

| Protocol Settings

Single Pulse mode | Laser TTL Stimulus

| Latency Time

I 00:00:00,00

| Acquisition Time

[ ] ovo0:1s,00

Elapsed Time

Start and Stop buttons to control the next trial.

The name of the arena

The trial name (defined in the Schedule panel)

The name and type of protocol

The protocol time settings (defined in the Protocols)

The trial chronometer (HH:MM:SS;00).

Once a trial is finished, either because the user clicks on the Stop button (or makes use of the Teleswitch device to stop it)
or because the stop time condition is fulfilled, the acquired data is automatically saved. The trial chronometer also stops,
and the Runtime Viewer panel is no longer refreshing the information, so the last information captured is shown.

If a digital video is used as an image source, the video player also stops reproducing the video.

Finally, the next trial in the Trial schedule is automatically selected to be executed.
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MARTIO MA

SMARTIO-MA users are provided with specific controls to start and stop arenas either
individually or simultaneously.

) Time Control

==
Start Al »] StartSelected
Elapsed Tme
Arena Trial | Protocol Settings Latency Time Acquisition Time Elapsed Time

'b'-.'ruztswm,m} Single Puise mode Laser TTL Struis NN 00-00:00,00 | | v0:00:15.00

[¥] arena 2 (52) | Trial 2 (Subject_02)  Single Puise mode  Laser TTL Stimuls _ 00:00:00,00 00:00:15,00

[V] | Arena 3(153) | Trisl 2 (Sublect_03)  Train mode Lases TTL stiries [ 00:00:00,00 | | 0o:00:15,00

[¥] | Arena 4 (154) | Trial 2 (Subject_04)  Train mode Laser T stmuies | [ oo:00:00,00 [ 00:00:15,00

Within the left column, there are two buttons to individually Start (E) and Stop (E)
each arena.

To start or stop multiple arenas simultaneously:

e Click on the Start All or Stop All button. All arenas prepared for data acquisition
will be started, or all arenas acquiring data will be stopped.

e Select the arenas to start or stop in the list using [CTRL] (or in the Player using
[CTRL] and/or [SHIFT]) and then click on the Start Selected or Stop Selected
button. Selected arenas have a pink background in the Arena cell.

When there is no Trial selected for an Arena, it is shown in the list with blue background,
and its Start button is disabled. The same happens if the Arena is not available for DAQ,
although in this case, the background is grey.

Running arenas are shown in the Player with a green border and name label. Stopped
arenas are shown with a pink border and name label.

Data acquisition can only be started if a valid protection key is plugged in or if the trial period has not expired
yet. In other case, the following warning message is shown:

i Y
Information @

| Data acquisition is not possible without a valid USB flash
S key. Please, insert a valid USE flash key and try again.

L% v

Data acquisition cannot be started if the Zones Editor or Protocol sections are active. Close those panels
before starting any trial.

SMARTIO will not enable data acquisition unless an animal is detected. If no animal is in the arena, SMARTIO
will neither capture data nor count time. The software will keep monitoring the scenario waiting for the
animal to be detected. Once SMARTIO detects an animal, it starts the data acquisition.
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17.3. VIDEO RECORDING AND DATA ACQUISITION

When a live image source is selected, the Player panel provides an embedded module of Record-IT! Media for easily
recording the image coming from the selected camera.

Ill [54]% | & [wera 150 [-] & @ I@ll ’ % ¢ w105t (-] & 8 B[]

0= 0=

Orecotiuvedia NS o o]

Video recording and data acquisition can be managed in a different way by the user. Please refer to chapter 16.2 -
RECORDING SETTINGS for more details about setting the recording during acquisition and chapter 8 - THE PLAYER PANEL
for more details about the player panel options.
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17.4. PLAYER VIEW

During data acquisition, the player provides a view of the experimental arena to visualize the reliability of the tracking
process. The tools provided in the player are the same as the ones described in chapter.

e Arena name tag viewer

e Zone definition viewer

e  Subject name and coordinate tag viewer.
e Zone opacity tool

e Zoom

Center of mass tracking

The subject track is marked with a red line following the center of mass of the subject under trial.

Color tracking

The subject track is marked with a red line following the center of mass of the detected dot of color.
— 1

TriWise tracking
The subject track is marked with a red line following the center of mass of the subject. An arrow is shown indicating the
direction of the animal body and the position of the head (triangular extremity), the center (circle) and the base tail (short
line extremity). A green line is also used to indicate the shape of the dot of pixel detected for each animal and visualized
during the Detection test (see chapter 12.3 - TriWise mode detection settings)

Page 216
SMARTIO 2.5.01 Manual ¢ Publication MAN-SOFT SMARTIO REV 02 ¢ www.panlab.com ©2024 Panlab


http://www.panlab.com/

Manual tracking

The pointer becomes a circle to help the user to follow the subject. A red line tracks the movements of the pointer and the
video plays while the left button is kept pressed.

Global activity

The subject is shown as the difference between the image in the current frame and the image in the previous frame,
numerically materialized in pixel format (red dots).

Page 217
SMARTIO 2.5.01 Manual ¢ Publication MAN-SOFT SMARTIO REV 02 ¢ www.panlab.com ©2024 Panlab


http://www.panlab.com/

17.5. DATA VIEWER

A Data Viewer is shown when SMARTIO is used combined with a third-party laser optogenetic stimulator.

Make sure that the Run button of the Data Viewer is maintained pressed to visualize the current data/event provided by
the Viewer.

(=) Data Viewer - [Preview] (=3

TBSI - 5 Channel Recording Headstage 1 - Channel 1

TBSI - 5 Channel Recording Headstage 1 - Channel 4

—_—r
00:14:52 00:14:54 ;14156
I,
[ 4= & 20:1 lel

17.6. THE RUNTIME VIEWER PANEL

This panel shows in real time all the relevant data during the running of the trial and provides additional setting tools.

[ o

@ Runtime Viewer

Arena Selector

<p | Arena 1 (151) HE

Protocol Settings

M arne: Train mode
Type: Laser TTL Stimuluz ya
Acquigition:,  00:07:00,00

Subject Data
Subject Code: |Subiect_D'I

Travelled Distance: |

|
|
Current Zone; | |
Speed: | @h| | | Statusz: |:|

Experimental Module Spedifics
Permanency Time and Global Activi
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When Global Activity detection is enabled, an extra section will be shown with all the
relevant data regarding activity.

Trial Data

Activity: @‘: [*] Status:

. SMARTIO GA

When TriWise detection is enabled, some extra fields will be shown with additional
information about rearing, rotations and stretchings.

e
©° SMARTIOTW Reatg: |8
Raotations: c@a Cwf CCws
Stretchings: @
An “Arena selector” control is also provided for SMARTIO-MA users within the Runtime
Viewer panel.
-«+2.-|SMARTIO MA & |ﬂ“m31 _| &

Select the arena (with the selector or clicking directly at the Player panel) to review its
runtime information.

The panel is divided into 4 sections:

e Protocol Settings

e Subject data

e Trial data (only if GA is enabled)

e Experimental Module Specifics data

Protocol settings

The Protocol Settings section provides information about the protocol that has been associated to the trial for the data
acquisition.

Protocol Settings

Mame: Mame
Type: Preset Time rae
Aoquisition:  00:05:00,00

The following information is displayed:

e Name: Name of the protocol
e Type: Type of the protocol (Preset Time or laser TTL Stimulus)
e Acquisition: total duration of the data acquisition set in the protocol

The protocol selection can be changed without leaving the Data Acquisition section by pressing the Edit button 7 and
changing the Arenas/Protocols associations made in the Protocol panel.
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Subject data

The Subject Data section provides information about the subject and the data related to the tracking. The information
provided in this section depends on the Detection mode used.

Subject code

The Subject code is the name of the subject assigned to the trial (can be the next or the finished trial selected in the
Schedule panel).

Subject Code: Subject_01

Traveled distance
The traveled distance is the current distance covered by the subject.

Traveled Distance: | 55,87 cm

The traveled distance is given in the units selected during the image source calibration process (inch or cm, see chapter 7.1
- Live image source calibration and chapter 7.1 - Video file image calibration). It is only provided when the Track Detection
option has been marked in the Trial Data Recording settings.

Current zone

The current zone displays the name of the zone in which the subject is currently detected (or the name of the last zone
occupied in the trial selected in the Schedule panel).

Current Zone; @ Irternal

The & button shows the Zone Transition List and Association Transition List panels. These lists are useful tools that log
all the zone and association transitions made by the subject during the trial.

@ Zone Transition List

@ Association Transition List

Assodiation Transition List

Time

| Zone

Permanency

00:00:00,00
00:00:00,56
00:00:03,84
00:00:09,36
00:00:10,64
00:00:11,36
00:00:12,52
00:00:12,72
00:00:12,84
00:00:17,20
00:00: 18,56
00:00:19,40

Centre
Internal-Periph
Border
Internal-Periph
Centre
Internal-Periph
Border
Internal-Periph
Border
Internal-Periph
Centre
Internal-Periph

0,56
3,28
5,52
1,28
0,72
1,16
0,20
0,12
4,36
1,36
0,84
0,60

Time

i Association | Permanency

00:00:00,00
00:00:00,56
00:00:11,38
00:00:19,40

Total Open 20,00
Periphery 10,08
Periphery 7,20
Periphery 0,60
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The list is arranged like a table in which each row represents a zone entrance. Each row holds the information of occurrence
time, zone/association name and permanence time in seconds. The transitions list is automatically calculated and updated
during the execution of the trial and can be reviewed once it has finished.

If a finished trial is being reviewed and a digital video was selected as the image source, a View button is
provided to “replay” each transition in the Player panel. Press the Stop button on the Digital Video Control
panel to stop the video again.

An “Arena selector” control is provided for SMARTIO-MA users within each one of the
Transition Lists panels.

--|SMARTIO MA & [Aenal <] &

Select the arena (with the selector or clicking directly at the Player panel) to review the
list of zone/zone association transitions made by the subject specifically in that arena.

Speed and Status

This field shows the speed of the subject currently detected (measured in the units specified during the calibration, cm/s
or inch/s, see chapter 7.1 - Live image source calibration and chapter 7.1 - Video file image calibration).

Speed: @: _1} 21.90 cmds Shatus:

The status field represents the current subject displacement pattern status calculated depending on the speed thresholds
adjusted in the Speed Settings panel:

[E Represents a RESTING status.

Represents a SLOW displacement status.

W% | | Represents a FAST displacement status.

Speed settings

The || button leads to the Speed Settings panel for settings the speed thresholds that would define the speed status.

() Speed Settings @
4p /|| Arena 1 - g

Scals Speed Smoothing
O Slow up ta 10 em/s)

Duration (0.0 - 5.0 seconds)

(® Mormal (up to 50 em/s)

(O Fast [up to 100 cm/s)
Thieshalds

Slow Moving Threshald: Fast Maving Threshold:
[ 280cmés | [ 1500 ems

?—

Current Status : Slow

Saveasdefaul - | Applal
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From this panel it is possible to set speed scale, speed smoothing and speed thresholds. The value of each one depends on
variables such as the subject size and motor capabilities of the animal strain used:

e Speed scale: Allows selecting the maximum speed (in the units used during the calibration process, chapter 7.1 -

Live image source calibration and chapter 7.1 - Video file image calibration) the animal can reach.
Scale

1 Slow (up to 10 inch/s)
@ Mormal (up to 50 inch/s)
"1 Fast (up to 100 inch/s)

e Speed Smoothing: An interval of time (in sec) in which the speed is averaged before determining the punctual
speed. This option minimizes the impact that the artifacts in the image can produce on the speed calculations.

Speed Smoothing
Duration (0.0 - 5.0 seconds):

0,5 =

A default value of 0.5 sec is configured. This value is suitable in most cases, but it is possible to adjust it between
0 sec (no smoothing applied; the current speed is exactly the punctual speed) and 5 sec (the punctual speed during
the last 5 sec is averaged to calculate the current speed).

e Speed Thresholds:

e Slow moving (resting) threshold: Threshold under which the animal is deemed “immobile”.

Slaw Maving Threshald:
| 250 cm/s

—

e  Fast moving threshold: Threshold above which the animal is deemed to be “moving fast”.

Fast Moving Threshold:
36,00 cm/s |

-

The thresholds can be adjusted by dragging the markers along the horizontal rule. A fine adjustment can be
achieved by clicking the rule and using the following combination of keystrokes:

e [LEFT ARROW]/ [RIGHT ARROW]: To increase / decrease the “Slow Moving Threshold”.
e [CTRL] + [LEFT ARROW] / [RIGHT ARROW]: To increase / decrease the “Fast Moving Threshold”.
e  [SHIFT] + [LEFT ARROW] / [RIGHT ARROW]: To increase / decrease both thresholds at the same time.
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SMARTIO allows changing the values of the thresholds during the tracking as well in order to facilitate the choice
of their values depending on the criterion of the user. The values chosen during the detection test and during the
acquisition process can be changed afterward during the analysis process for obtaining a new set of data.

The entire track to which the values of the thresholds have been changed during the tracking process should
be reanalyzed again in Analysis mode with the final threshold selections.

A

To generate a statistically relevant data set, it is recommended to use the same threshold for all the subjects
within the experiment to compare the data between the different experimental groups.

Please find the following recommendations for setting the speed thresholds properly:

The speed thresholds must be determined by the user using a pilot subject having the same
characteristics as the ones that will be used during the experiment.

Use the detection test mode or a test trial with a pilot animal in the same conditions in which the
experiment will be performed.

Look at the behavior of the animal. At the same time, look at the range of current speed displayed
by SMARTIO each time you consider the animal as immobile (resting), moving slow or moving fast.

In the example below, the mouse was considered as “resting” when the current speed was always below 10 inch/s.
The mouse was considered “moving slowly” when the range of the current speed was equal or greater than 10
and lower than 35 inch/s. Finally, the mouse was considered “moving fast” when the speed was equal or greater
than 35 inch/s.

P

L

5l [ 3l

. CrmmEsm—

V¢ Meel LA

fiom Ao
i T Pt e s
\ AcQuson  100F 000

h

Mt Code Sdr =

- A8 Xow
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e AN TN ‘ A | @t e e
ik N S SO (=]

v Mwal &

- >
syer [SMART - OPENFIELD,AVI| @ Runtime Viewer B |
Name: Protocol 1
Type: Preset Time- Free Running

Subject Code: |Subject_01 |

Traveled Distance: 543955 cm

zone1 |2one2 |zone3 |
Time |34,520 30,280 0,560
oo o282 4633 086
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SMARTIO MA

Apply all

{}3 | Arena

v |

An “Arena selector” control is provided for SMARTIO-MA users within the Speed
Settings panel to adjust the speed thresholds for each arena independently.

2

Select the arena to configure (with the selector or clicking directly at the Player panel)
and adjust the parameters freely.

In order to apply the new settings to all the arenas simultaneously, press
the button Apply all..

Speed episodes details

The Speed Episodes Details panel can be accessed through the % | button. This panel shows additional information about
the subject displacement pattern, such as the time the subject has been in the different speed pattern and the list of speed

episodes.

@Speed Episodes @
Arens ckor
<,5 Arena
Current Speed
50 em/s Speed: 1,50 cm/s 50 em/s Speed: 1,50 cm/s
Do Stakus: IE Resting Dot Stakus: IE Resting
E Sp 5
E Episodes m
Resting Slow Fast Status |Start |St|]|:| |View | ~
(] [oovo0:0s,20 | |o0:00:35,64 | [oo:00:15,36 | <low 00:00:51,02 | 0000598 o
‘ . ‘ ‘ - ‘ a‘f Resting 00:00:51,96 | O0:00:52,04 >
o = a Slow 00:00:52,04 00:00:54,00 HE
Fast 00:00:54,00 00:00:56,08 =
Sl 00:00:56,08 000056, 12 3
Fast a0:00:56,12 00:00:56,16 =
Slow 00:00:56,16 00:00:56,32 3
Fast 00:00:56,32 00:00:57, 04 3
Slowe 00:00:57, 04 00:00:57, 64 ==
Resting 00:00:57,64 00:00:57, 72 =
Slow 00:00:57,72 00:00:58, 50 ==
Resting 00:00:58,50 00:00:55,92 =r
Slow 00:00:58,92 00:00:59, 24 =r
Fast 00:00:59,24 000059, 52 =
Slow 000059, 52 00:00:59,92 HE
Resting 00:00:59,92 00:01:00,00 =
v

e Current Speed: This section shows the current speed and the current speed status. The scope shows the speed
throughout time and the current speed threshold values.

Current Speed

a0 cmds

[0emfs —rnr” 5 AT

Speed:

Skatus:

13,44 cm/s

Slowy
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The status field represents the current subject displacement pattern status calculated depending on the speed
thresholds adjusted in the Speed Settings panel:

@ Represents a RESTING status.

Represents a SLOW displacement status.

"% | | Represents a FAST displacement status.

e Speed Status: This section shows the time and its percentage that the subject has been in the different
displacement pattern status. A table shows the history of all the different speed episodes throughout
the trial. If a finished trial is being reviewed (by selecting it on the Scheduler’s tree) and a digital video was selected
as the image source, a View button is provided to “replay” each change on the speed status in the Player panel.

==

Status |start |stop |view |~
Fast 00:00:12,44 00:00:12,60 bl
Slow 00:00:12,60 00:00:12,64 b
Fast 00:00:12,64  00:00:12,72 >
Slow 00:0d:12,72 00:00:13,20 =3
e Fast 00:00:13,20 | 00:00:13,76 =2
Resting Slow Fast Slow 00:00:13,76 00:00:14,16 P
|i| |DU:DD:12,92| 5,8 Resting 0:00:14,16 00:00:14,36 3
Slow 00:00:14,36 00:00:16,12 =
g‘f § § Fast 00:00: 16,12 00:00:16,16 =

™ L ™ Slow 00:00:16,16  00:00:17,48 =3 v

An “Arena selector” control is provided for SMARTIO-MA users within the Speed
Episodes Details panel to review the speed episodes details for each arena
independently.

---|SMARTIO MA

{}3 |.-'-‘-.rena'| v| E[}

Select the arena to configure (with the selector or clicking directly at the Player panel)
and adjust the parameters freely.

Rearing
This data is only displayed when the TriWise tracking mode is selected in the Detection Settings panel.

@ TriWise

This method obtains the position of the subject's head,
centre of mass and tail-base using a reference imaae.
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The rearing data represents an estimation of the animal’s vertical activity. The rearing behavior is considered as an index
of animal exploration.

e

Rearng: e

To configure the rearing detection threshold, press the button. The Rearing Settings panel is shown:

@ Rearing Settings @
Rearing Detection

Rearing Threshald (300) Current Status Rearing Count

[« &= +

a7sn | || B0 xs7s 1 0

Mean Duration:

‘n—v‘“‘m‘w—“ 1,308 s
Rearing List
Nr. |Start Time |Start Zone |Duration End Zone -
1 00:00:00,40  Centre 4,60 Border
2 00:00:05,20 | Border 0,88 Border
3 00:00:08,16  Border 3,52 InternalPeriph
4 00:00:10,32 | InternalPeriph | 0,12 Internal-Periph
5 00:00:12,72  Border 0,16 Border
& 00:00:13,00  Border 0,08 Border
7 00:00:15,88  Border 0,16 Border
3 00:00:18,04  InternalPeriph | 0,20 InternalPeriph
9 00:00:18,28 | InternalPeriph | 0,08 Internal-Periph
10 00:00:18,64 Centre 3,28

Save as default -

During data acquisition, the graph shows the current “rearing value” and its history. The “rearing value” represents the
inverted height of the subject. The higher the rearing value, the lower the subject. If the rearing value is lower than a user-
defined threshold, the subject is considered in a rearing event. The threshold value mainly depends on the detected
animal’s size in normal conditions and during the rearing events.

Rearing Rearing Threshold (750)

event

Rearing Current rearing
threshold value
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Rearing Threshold (900)

L I

rearing threshold. To accurately detect rearing events, set the rearing threshold (red line) so that it is | Mean Duration:
above the rearing value (black line) while the subject is rearing, but below the rearing value while the

subject is not rearing.

To detect a rearing event, the rearing threshold must be set correctly Rearing Count
using the scrollbar in the Rearing Threshold box. It is considered that 6
the subject is rearing when the rearing value is lower than the

0,595

The detected rearing events are also shown in the Rearing

Hr. |Start Time @ Start Zone
15 | DD:00:32,68 Border

Duration End Zone List table. A counter at the top of the panel shows how

many rearing events were detected and the average
duration of all the events.

204 Border

16  D0:00:34,92  Internal-Periph | 0,32 InternalPeriph

17 DD:00:35,72 Cenfre

2,32 Centre The Rearing List table displays the following information:

e Nr: the sequence number of the rearing event starting at 1.
e Start Time: the relative time in which the rearing event is detected.

e Start Zone: the name of the zone in which the subject is detected when the rearing event started.

e Duration: the total duration (in sec) of the rearing event. A rearing event ends when the rearing value is higher
than the rearing threshold.

e End Zone: the name of the zone in which the subject is detected when the rearing event ended.

---|SMARTIO MA

An “Arena selector” control is provided for SMARTIO-MA users within the Rearing
Settings panel to adjust the rearing threshold for each arena independently.

{}3 |.-’-'-.rena1 v| E[}

Select the arena to configure (with the selector or clicking directly at the Player panel)
and adjust the parameters freely.

In order to apply the new settings to all the arenas simultaneously, press

Aoply al the button Apply all..

Rotation

This data is only displayed when the TriWise tracking mode is selected in the Detection Settings panel.

@ TriWise

This method obtains the position of the subject's head,
centre of mass and tail-base usina a reference imaae.

This tool automatically detects the subject’s rotation events. The total number of CW (clockwise) and CCW
(counterclockwise) rotations are shown in the Rotation section.

Hotations: c@ Chaf CCWw
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To configure the rotation detection threshold, press the button. The Rotation Settings panel is shown:

|

Arena Selector

& [arena 1 - @
Rotation Detection
= = W Rotat
360
N5 ey, 45 1 0
= i
2 = RPM: 3,43 RAPM: 0
270 — S 90 | Rotation Smoothing (0,35)
%= Morthwest =
" <3‘ [ [ L
Dty o 4350
225 et 138 +270
180 i
Fiotation direction: Counterclockwise o
ir. | Start Time | | start zone | |End Zone | -
1 00:00:13,92 2 Internal-Peri 13,92 Border-Peri

[ save as defauit | [ Applyall |

During data acquisition, the compass represents the current orientation in degrees of the subject.
It is possible to read the precise value of the current orientation and its cardinal orientation inside
the compass. A single rotation smoothing value must be set. This value mainly depends on the
subject activity (quick small changes in orientation) and the quality of the image.

@ Ratations Settings

Rotation Detection

CW Rotations

0

RPM: 0

CCW Rotations

360
N5 b, 45 1

RPM: 3,03
90 Rotation Smoothing (0,3 5)

< >
180

4360
427
+80
i T
Rotation direction: Counterclockwise i

r. ime | Orientation | Start Zone |Duration |End Zone A

1 00:00:03,20 CCW Zone 1 15,28 Zone 1

270
© Nothwest
%, 315"

205 et 435

Save as default ~

360

315 i, 45
; >

2

gyt
205

Narth west
315"

180

w
=]

£ o
% W
o lu\\\\

-
)
o,

Ratation direction: Counterclockwise

Page 229
SMARTIO 2.5.01 Manual ¢ Publication MAN-SOFT SMARTIO REV 02 ¢ www.panlab.com

©2024 Panlab



http://www.panlab.com/

W Rotations W Rokakions

1 0

RPM: 3,03 APM: ©

Rotation Smoothing (0,3 s)

The graph shows the history of the orientation in degrees. It is possible to
configure the smoothing of the orientation by moving the scrollbar in the
Rotation Smoothing box. The smoothing is configured in seconds. The
current orientation is calculated as the current orientation averaged with
the samples of the last seconds configured by the scrollbar in the Rotation
smoothing box. A rotation is detected when the subject’s orientation
passes through all cardinal points in strict order. If the order is “broken”,
no rotation is considered.

£ b3

+360

+270

+180

+a0

1]
Rotation List The rotations detected are also shown in the Rotation List
Nr. | Start Time | Orientation| Start Zone |Duration |End Zone | table. Two counters at the top of the panel show the
1 00:00:13,92 CCW internal-Peri BorderPeri  @mount of counterclockwise and clockwise rotations and

their RPM (rotations per minute).

The Rearing List table displays the following information:

Nr: the sequence number of the rotation event starting at 1.
Start Time: the relative time in which the rotation event is detected.
Start Zone: the name of the zone in which the subject is detected when the rotation event started.

Duration: the total duration (in sec) of the rotation event.
End Zone: the name of the zone in which the subject is detected when the rotation event ended.

---|SMARTIO MA

An “Arena selector” control is provided for SMARTIO-MA users within the Rotation
Settings panel to adjust the rotation smoothing for each arena independently.

Select the arena to configure (with the selector or clicking directly at the Player panel)
and adjust the parameters freely.

In order to apply the new settings to all the arenas simultaneously, press

Aoply al the button Apply all..

{}3 |.-'-‘-.rena'| v| E[}
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Stretching
This data is only displayed when the TriWise tracking mode is selected in the Detection Settings panel.
@ TriWise

This method obtains the position of the subject's head,
centre of mass and tail-base using a reference imaae.

This tool automatically detects animal’s stretching events. The total number of stretching-behavior is shown in the
Stretching section.

i

Stretchings: e

To configure the stretching detection threshold, press the button. The Stretching Settings panel is shown:

€ Stretching Settings [
¢ [Arena 1 'l f"/
Stretching Detection
Stretching Threshold (522) Current Status Stretching Count
« ” »
750 539 x9,75 3
~_‘ Mean Duration:
| E 0,39s
la
Stretching List
[Nr. |StartTime |StartZone |Duration |EndZone | -
1 |00:00:00,40 Internal-Periph 0,40 Border-Periphe
2 00:00:00,40 Border-Periphe 0,40 Border-Periphe
3 00:00:00,36 Border-Periphe 0,36
{iave as default} [ Apply all }

During data acquisition, the graph shows the current “stretching value” and its history. The “stretching value” represents
the total length of the subject’s body (from head to tail). The higher the stretching value, the longer the subject’s body. If
the stretching value is higher than a user-defined threshold, the subject is considered in a stretching event. The threshold
value mainly depends on the detected animal’s size in normal conditions and during the rearing events.

Stretching Threshold (522)
=

Stretching Current stretching
threshold value
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Stretching Threshold (522) To detect a stretching event, the stretching threshold must be set [ swetching count
< L P correctly using the scrollbar in the Stretching Threshold box. It is 3
considered that the subject is stretching when the stretching value is
higher than the stretching threshold. To correctly detect stretching events, set the stretching threshold Mean Duration:
(red line) so that it is below the stretching value (black line) while the subject is stretching, but above the L
stretching value while the subject is not stretching.

m The detected stretching events are also shown in the

NF. |5ta,.t-|—,me |5tart Zone |D“ratic_" |E"d Zone | Stretching List table. A counter at the top of the panel shows
how many stretching events were detected to the moment

1 00:00:00,40 | Internal-Periph | 0,40 BorderPeriphe
2 00:00:00,40 | Border-Periphe | 0,40 Border-Periphe and the average duration of all stretching.
3 00:00:03,32 Border-Periphe 3,32 Border-Periphe  The Stretching List table displays the following information:

e Nr: the sequence number of the stretching event starting at 1.

e Start Time: the relative time in which the stretching event is detected.

e Start Zone: the name of the zone in which the subject is detected when the stretching event started.

e Duration: the total duration (in sec) of the stretching event. A rearing event ends when the stretching value is
higher than the stretching threshold.

e End Zone: the name of the zone in which the subject is detected when the stretching event ended.

An “Arena selector” control is provided for SMARTIO-MA users within the Stretching
Settings panel to adjust the stretching threshold for each arena independently.

{}3 |.-’-'-.rena1 v| E[}

---|SMARTIO MA

Select the arena to configure (with the selector or clicking directly at the Player panel)
and adjust the parameters freely.

In order to apply the new settings to all the arenas simultaneously, press

Aoply al the button Apply all..
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Trial data

This data is only displayed when the Activity Detection mode is selected in the Detection Settings panel.
Activity Detection

This option will enable the acquisition of the global activity within
each arena and zone.

This option provides additional runtime information and adjustments related to animal activity patterns.

Activi: &5 || [] Status: |

Activity and Status

The global activity of the subject recorded in the trial is shown in the Activity box. The data are given in the units specified
during the calibration, cm?/s or inch?/s (chapter 7.1 - Live image source calibration and chapter 7.1 - Video file image
calibration).

The activity status field represents the level of the subject immobility/activity depending on the activity thresholds adjusted
in the Activity Settings panel:

EEI Represents immobility

Represents a low activity level.

)) Represents a high activity.

Activity settings

The button displays the Activity Settings panel for setting the Activity thresholds.

Scale Activity Smoothing

tow (1o 00cnrs)  ONre8on (005056 0,

Immobdity Piter
© Normal (Lo %0 S00 omijfs) Immobdty state is achieved when
the subject has been contiruously

Hch (up to 1000 om'fs) restng for 0,0 = geconds,
Thresholds
Low Actraty Threshoid: High Actrty Threshoid:
30,00 onifs 300,00 amifs

Curent Stahus = [1)] HighActiily

Sove 53 dlak -

Page 233
SMARTIO 2.5.01 Manual ¢ Publication MAN-SOFT SMARTIO REV 02 ¢ www.panlab.com ©2024 Panlab


http://www.panlab.com/

From this panel it is possible to set activity scale, activity smoothing, immobility filter and activity thresholds. The value of
each one depends on variables such as the subject size and motor capabilities of the animal strain used and the specific
conditions of your experiment:

e  Activity scale: Allows selecting the maximum activity level (in the square units used during the calibration process

chapter 7.1 - Live image source calibration and chapter 7.1 - Video file image calibration) the animal can reach.
Scale

Low (up to 100 inch2fs)
Mormal (up to 500 inch?/s)

@) High (up to 1000 inch?/s)

e  Activity Smoothing: An interval of time (in sec) in which the activity level is averaged before determining the
punctual activity. This option minimizes the impact that the artifacts in the image can produce on the activity

calculations.
Activity Smoothing
Duration (0.0 - 5.0 sec): 0,5 =

A default value of 0.5 sec is configured. This value is suitable in most cases, but it is possible to adjust it between
zero sec (no smoothing applied; the current activity level is exactly the punctual activity) and 5 sec (the punctual
activity during the last 5 sec is averaged to calculate the current activity level).

e Immobility Filter: An interval of time (in sec) the animal must remain under a “Low Activity” status to be
considered effectively as an “immobility” episode.

Immobility Filter

Immobility state is achieved when
subject has been uninterruptedly

resting for | 1,0| 2| seconds.

When this value is >0, each time the animal’s activity goes below the Low Activity @ Waiti ) .
aiting for immobility. ..
threshold, an immobility detection period starts. It is reflected with a Waiting for
immobility sign in the Current Status field of the Activity Settings panel.
IE Immobile If the animal remains under the Low Activity threshold status during a time equal or longer than
the configured in the Immobility filter field, then the sign changes to Immobile.
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e Activity Thresholds:

e Low activity threshold: Threshold under which the “immobility” state is evaluated.

Low Activity Threshold:
| 167,20 cm?/s |

—

e High activity threshold: Threshold above which the animal is deemed to be “highly active”.

High Activity Threshold:
|3 15,60 em2/s |

o

The thresholds can be adjusted by dragging the markers along the horizontal rule. A fine adjustment can be
achieved by clicking the rule and using then the following combination keystrokes:

e [LEFT ARROW]/ [RIGHT ARROW]: To increase / decrease the “Low Activity Threshold”.
e [CTRL] + [LEFT ARROW] / [RIGHT ARROW]: To increase / decrease the “High Activity Threshold”.
e  [SHIFT] + [LEFT ARROW] / [RIGHT ARROW]: To increase / decrease both thresholds at the same time.

SMARTIO allows changing the values of the thresholds during the tracking as well to facilitate the choice of their
values depending on the criterion of the user. The values chosen during the detection test and during the
acquisition process can be changed afterward during the analysis process for obtaining a new set of data.

should be reanalyzed again in Analysis mode with your final choice of thresholds.

i The entire trial to which the values of the thresholds have been changed during the data acquisition process

To generate a statistically relevant data set, it is recommended to use the same threshold for all the subjects
within the experiment to compare the data between the different experimental groups.

Here are some recommendations for setting the activity thresholds properly:

e Before starting the data acquisition, perform a detection test with a pilot animal and have a look on the Activity
Settings panel during animal immobility and activity, depending on your own criteria.
e If the experiment is videotaped, the video can be analyzed again using a different threshold.
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e Inthe Analysis module, it will be possible to adjust the time threshold for excluding any immobility episodes which
duration is lower to the defined threshold. This time threshold allows eliminating any non-specific pause of activity
which cannot be considered a true immobility episode.

SMARTIO MA

Apply all

An “Arena selector” control is provided for SMARTIO-MA users within the Activity
Settings panel to adjust the activity thresholds for each arena independently.

Select the arena to configure (with the selector or clicking directly at the Player panel)
and adjust the parameters freely.

{:3 | Arena 1

s

In order to apply the new settings to all the arenas simultaneously, press
the button Apply all..

Global activity details

(2] Global Activity Details ==
Current Global Activity

500 e/ Activity: 80,04 cm?fs

Status: Low Activity

| Oemfds 0 | )

Global Activity Status

EEE Episodes

Immobile Low Activity High Activity
[m] 0o:00:08,48 00:03:12,00 00:01:39,52
& F

EEEEEIEE

The Global Activity Details panel can be accessed through the =1 This panel
shows additional information about the subject global activity such as the
time the subject has been in the different activity statuses, the list of activity
episodes and the total accumulated activity map.

. Current Global Activity: This section shows the current global activity
and the current global activity status. The scope shows the global activity
throughout time and the current activity threshold values.

Current Global Activity
m Activity: 546,93 inch?/s

Umcke7s Status: Low Activity
The status field represents the level of the subject general activity depending
on the activity thresholds adjusted in the Activity Settings panel:

!l Represents immobility

Represents a low activity level.

Represents a high activity.

))

The global activity information gathered during the data acquisition is stored into the experiment file with
a precision of 1 minute so that it may be re-analyzed later.
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Global activity status: This section shows the time and the time percentage that the subject has been in the
different activity states. A table shows the history of all the different activity episodes throughout the trial. If a
finished trial is being reviewed (by selecting it on the Scheduler’s tree) and a digital video was selected as

the image source, a View button is provided to “replay” each change on the activity status in the Player

panel.

F—E R
Immobie Low Acthvity High Activity Status Start |stop Twen] BI|
[m] 00:00:01,40 00:00:13,64 00:00:16,76 (Fagh Actvity Edob:io,éléb:dd?so,ééh";j
a? ‘ 2 ‘ 2 Low Activity 00:00:30,96 |00:00:31,44 [>>
- g ‘- |High Activity 00:00:31,44 00:00:31,76 | >>

Global activity map: The Global Activity Map tool is a basic tool showing a visual resume of the zones of maximal
activity achieved along the acquisition process. This tool does not generate any numeric data that could be used
for calculation or statistics. It is strictly for illustration purposes only.

The activity map is based on the detection of changes of pixels occurring between two consecutive frames into
the entire captured image (the distribution of activity does not take in count the zones drawn by the user). The
redder the zone, the more changes in pixels have been registered there; a yellow zone indicates a low amount of
changes while a white zone indicates no changes in pixel (meaning, no activity).

When the Global Activity Map is opened during the data acquisition, the image is automatically updated every
second to represent the map of total accumulated activity.

The Global Activity Map may be visualized in 2D or 3D by selecting the respective buttons. The 3D map may also
be rotated to visualize it from different angles.

[20] [30]
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Change the background color

Zoom in / Zoom out (only 3D map)

Restore the 3D map to its original position

Launches the Activity Map Viewer tool to analyze the activity map in detail and export the image

£ B = e ¢

Export the map as a .bmp file

Experimental module specifics data

The Experimental Module Specifics section in the Runtime Viewer panel provides summary information about the time
and activity registered in each user-defined zone and/or associations considered as zone of interest in the Zone and
association management tool (see chapter 11.2 - THE ZONES EDITOR TOOL).

Experimental Module Spedfics
Permanency Time and Global Activity

Border |Centre Periphery | Total
Time |40,530 8,350 58,600 54,960
T.% 62,62 9,79 90,21 100,00
Activity |5155,88 | 1383,55  9314,21  10702,76
A% 48,17 12,97 87,03 100,00

The following data are provided when the data acquisition process is done using any of the 3 tracking modes available
(center of mass, 3-point TriWise, and color detection).

e Permanency Time: the accumulated time (in seconds) the subject spent in each of the defined zones and
associations. The percentage of the total time spent in each zone and association is also shown.
Permanency times and percentages per zone are shown in the Time and T. % rows in the table.

e  Global Activity: the accumulated activity (measured in the units specified during the calibration, see chapter 7.1 -
Live image source calibration and chapter 7.1 - Video file image calibration) the subject made into each of the
defined zones and associations. The percentage of the total activity made into each zone and association is also
shown.

Accumulated activity and percentages per zone are shown in the Activity and A. % rows in the table.
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17.7. BATCH DIGITAL VIDEO DATA ACQUISITION

Once a new Batch Data Acquisition experiment is started (see chapter 6.1 - Starting a new experiment for Batch Data

Acquisition), the following window will be shown:

(=) Batch Digital Video Data Acquisition ==
Batch Digital Video Data Acquisition
=)/[#][=]|[¢][*][#][2]|[®
B Start [8] st - [[]As fast as possible 3 Close

From this window, it will be possible to add the videos to be analyzed.

Clear current list.

Add/Remove the selected videos.

Move up/down the selected videos.

Move top/bottom the selected videos.

Import DAQ Settings (see chapter 6.2 - Importing and exporting data acquisition settings). When selecting

EE a DAQ Settings file containing settings from more than one image source, the following panel will allow to

select the settings of a specific image source to apply.

@' Image Device List
Select the Image Device from which to get the DAQ Settings

| HNr. | HName Image Source

Resolution

Frame Rate | Calibration |

1 Image Source 1 Camera Simulator - Computer Generated
Image Source 2 | Camera Simulator - Computer Generated
Image Source 3 | Camera Simulator - Computer Generated

Image Source 4 | Camera Simulator - Computer Generated

[, RN AR FUR N

Image Source 5 Camera Simulator - Computer Generated

640 x 480 [Width x Height]
640 x 480 [Width x Height]
640 x 480 [Width x Height]
540 x 480 [Width x Height]
540 x 480 [Width x Height]

25.00 FPS
25.00 FPS
25.00 FPS
25.00 FPS
25.00 FPS

Accept

¥

L
v

3 cancel
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Once added the videos, several options will be available for each one:

Smart - CPP.avi o Status
Video Duration: 00:07:52 ir DAQ Settings -
Standard Tracking
Protocols
Mo Protocol assigned DAQ Progress
0%

& Trials [ Subjects

Mo Trial assigned

Double click on the thumbnail of the video to access a video player window.

) Player [SMART - CPP.AVI]

@& ® | [7o5]% | & [arenas

AU A R R R iy

]
As fastaspossble IOIOHOIOHOONO[ON » 11 W (*  Duration: |00:07:52.10

Use the r button to set a starting point for each video.

Smart - CPP.avi This section shows general info about the video (name, duration and tracking mode).
Video Duration: 00:07:52
Standard Tracking

Mo Protocol assigned This section shows the status of protocol assignation and trial assignation.

Mo Trial assigned

Allows to check the DAQ settings and modify some of them (see chapter 17.7 - Editing the
DAQ Settings in Batch Mode Acquisition). Using the lateral arrow, it is also possible to
import/export the DAQ settings.

Ll

DAQ Settings ~-

F DAQ Settings -

s
&k  Edit DAQ Settings ..

Import from file ...
a Export to file ...
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Protocols

Allows to assign a protocol to this video. At least one protocol must have been created or
imported before trying to assign one to the video (see chapter 13 - PROTOCOLS and chapter
17.1 - ARENA/PROTOCOL ASSOCIATION).

&) Protocals X

Select the protocol to be executed in the arena. Only the protocols compatible with the settings of the arena (Zone Definition and Element Set) will be shown.

Arenas: Protocols: Protocol selected by Arena:

I | Arena Name | | Protocol Name | | ‘Arena Protocol Status
[/ arena 1

<

£

Accept x Cancel

f Trials f Subjects

Allows to assign a subject to a trial. The scheduler must be set in order to assign a subject to
a trial (see chapter 15 - SCHEDULER).

Select Trial
Session: Trial:
Phase 1 - Session 1 o | |Tria| 1 (Subject_01) o |

& s

Status

Current status of the video. Click on E‘ to show detailed information of the settings that
need to be reviewed before starting. Once the protocol and the trial are correctly assigned
and the DAQ settings are ready, this window turns into the following:

Status

DAQ Progress
%

Shows the progress of the data acquisition.
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Editing the DAQ Settings in Batch Mode Acquisition

In the Batch Data Acquisition view, it is possible to check the DAQ Settings and modify some of them

iLf DAQ Settings =
e DAQ < using the button

"- Data Acquisition Settings b4

@ Zones Definition
4 Trial Data Recording
4 Brightness and Contrast

<F» Detection Settings

Speed Settings

M| Horizontal calibration @ |1 pixels = |2.5% | Centimeters| . .

/,/

Vertical calibration ; |1 pixels = |2.54 | Centimeters|

=

=
>

&
e (Calibration: allows to edit the calibration. Click on . ™ to access the Video File Image calibration panel (see
chapter 7.1 - Live image source calibration and chapter 7.1 - Video file image calibration).

e  Zones Definition: allows to check the zones definition associated to the DAQ settings loaded (see chapter 11 -
ZONES DEFINITION).

e Trial Data Recording: allows to edit the detection modes (see chapter 12.3 - DETECTION SETTINGS).

e Brightness and Contrast: allows to edit the brightness and contrast settings (see chapter). Can be edited
independently per each arena (see chapter 12.2 - BRIGHTNESS AND CONTRAST).

o Detection Settings: allows to edit the track detection settings (threshold and erosion) edit the snapshot and apply
the anti-vibration filter (chapter 20.4 - Filtering and smoothing techniques in SMARTIO). Can be edited
independently for each arena.

e Speed settings: allows to edit the speed settings (see chapter 17.6 - Speed settings). Can be edited independently
for each arena.

Status

Once the DAQ Settings have been correctly set and each video shows the message, it will be
possible to start the batch acquisition using the Start button.

[¢] Start ~ [ ] As fast as possible
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Check the As fast as possible box to run the analysis at the maximum speed available. It is possible to stop the batch data
acquisition using the button Stop. Clicking on the lateral arrow at the side of the Stop button, it is also possible to choose
whether to stop immediately or before starting the following video.

[m] Stop - As fast as possible

Stop now

Stop when current video has finished
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17.8. RECORDING MANUAL EVENTS

SMARTIO provides the Event Marker tool to record events of interest which have happened during the execution of a trial.

To display the Event Marker acquisition panel, click on the Event Marker option of the View main menu.
tion |View | Help

@ Runtime @ Time Event % Event
Viewer Control o Marker Trigger

Data Acquisition

=

) Event Marker
& ||Arena 1 M
0 0 0
7 -Scratch... 8-Opto TT... 9-Opto TT...
0 0 0
4 - Sniffin... 5 - Tremblo... 6 - Darting
0 0 0
1 - Alttack 2 - Licking 3 - Groomin...
0
Config ... 0- Rearing Clear last
Time lfvent IDuration View
< >

The Event Marker panel presents two sections:

e The Event Marker Keyboard: provided with a button for each kind of event to record and the number of
occurrences of each one.

e The Event Logger table: shows the list of the manually scored events with the following information:

e Time: the relative time (in hh:mm:ss,c) in which the event of interest started.
e Event: the name of the event of interest recorded, as defined in the Event Settings panel.
e Duration: the duration (in sec) of the event of interest recorded.

To record events of interest with the help of the Event Marker tool:
1. Show the Event Marker panel.

Event
o Marker

2. Configure the events of interest by mean of the Event Settings panel (for more details, see chapter 16.3 - EVENT
MARKER SETTINGS).

3. Make sure that the numeric keypad is enabled ([NUM LOCK] key must be pressed).
0]

4. Configure and start the trial (data acquisition).
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5. Press the numeric keys depending on the kind of event visually identified each time the events occur. Keep the key
pressed throughout the whole duration of the event to be marked.

Time Event Duration |+
00:00:00,52 |Rearing 0,40 4
00:00:01,20 |Grooming 0,52
00:00:02,04 | Attack 0,92
00:00:03,28 | Tremblor 1,04
00:00:04,64 |Licking 1,40
00:00:06,72 Licking 0,32 -

An “Arena selector” control is provided for SMARTIO-MA users within the Event Marker
panel.

~--|SMARTIO MA @ |denal | @

Select the arena (with the selector or clicking directly at the Player panel) to review the
information related to the recorded events and to record additional events belonging
specifically to that arena.
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17.9. RECORDING TRIGGER EVENTS

SMARTIO provides the Event Trigger viewer to visualize the stimulations that have been triggered during the executing of
a trial. Click on the Event Trigger option of the View main menu.

tion | View | Help

Runtime @ Time Event Event
Viewer Control o Marker Trigger

Data Acquisition

) Event Trigger List [
Trigger List
Time [ Description l A

00:00:11,80  Requested Trigger Laser TTL of "Laser TTL 2" during "Start Zone Exit
00:00:12,00  Requested Trigger Laser TTL of "Laser TTL 1" during "Start Zone Entry
00:00:16,40  Requested Trigger Laser TTL of "Laser TTL 2" during "Start Zone Exit
00:00:17,00  Requested Trigger Laser TTL of "Laser TTL 1" during "Start Zone Entry
00:00:22,60  Requested Trigger Laser TTL of "Laser TTL 2" during "Start Zone Exit
00:00:23,00  Requested Trigger Laser TTL of "Laser TTL 1" during "Start Zone Entry
00:00:27,40  Requested Trigger Laser TTL of "Laser TTL 2" during "Start Zone Exit
00:00:27,60  Requested Trigger Laser TTL of "Laser TTL 1" during "Start Zone Entry
00:00:32,00  Requested Trigger Laser TTL of "Laser TTL 2" during "Start Zone Exit
00:00:32,60  Requested Trigger Laser TTL of "Laser TTL 1" during “Start Zone Entry
Requested Trigger Laser TTL of "Laser TTL 2" during "Start Zone Exit

A Log table will be displayed showing the triggering events occurring during the trial. The triggering events can be, for
example, third-party laser optogenetic stimulator triggered by the conditions defined by the protocol (time elapsed, entry
into/exit from a zone, event marker manual key pressing).

The Event Trigger List shows the list of the recorded trigger events with the following information:

e Time: the relative time (in hh:mm:ss,c) in which the event of interest started.
e Description: description of the action that led to the trigger of the stimulation.
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17.10. COMPUTER RESOURCES MONITORING

SMARTIO constantly monitors the computer’s resources during data acquisition in order to avoid undesirable data loss. If
the RAM memory reaches critical levels, SMARTIO shows a warning message with the following message:

RUNNING OUT OF MEMORY

The computer is running out of memory. At the current
rate of memory consumption the acquisition may stop

® automatically in some minutes.

This can be caused by the use of other applications or by the use of SMART in demanding con-
ditions that exceed the computer capacties (excessive number of hours of acquisition),

Please, dose any other applications that might be running to release memory for further data
acquisition. If possible, save the current experiment and restart SMART, If the current expert-
ment contains a considerable amount of data, you might have to continue the experiment with
& new experimental file.

[ B2 Memory ConmumptonRete ... | [ Cose |

This message will automatically disappear if memory level is restored again but, if the critical situation persists and gets
worse, SMARTIO automatically will stop the running trials in all arenas.

RUNNING OUT OF MEMORY

The computer is running out of memory. At the current
rate of memory consumption the acquisition may stop

o automatically in 0:05:52

This can be caused by the use of other applications or by the use of SMART in demanding con-
dions that d the puter capacities (; number of hours of acquistion).

Flease, dose any other applications that might be g to reledse y for further dota
acquisition. If possible, save the current experiment and restart SMART. If the current expert-
ment contains a considerable amount of data, you might have to continue the @xperiment with
a new experimental file.

| I Momery Cormmomonate .. | [ Cose ]

In this case, the following message is shown including the time and date at which the trials were stopped, and a log file is
generated within the SMARTIO installation folder.

DATA ACQUISITION STOPPED
The data acquisition system ran out of memory. The data
acquisition was stopped automatically to avold data loss.
Data acquisition was stopped at: 26/04/2020 17:13:43

TMunhmmthwdewwwwdSWm«mwmm
ditions that d the puter capacities ( number of hours of acquistion).

Flease, cose any other applications that might be running to release memory for further data
acquisition. If possible, save the current experiment and restart SMART. If the current experi-
ment contains a considerable amount of data, you might have to continue the experiment with

a new experimental file,
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17.11. DATA BACKUP

SMARTIO has a built-in automatic data backup system designed to prevent experimental data loss, especially in conditions
in which long data acquisition sessions (several hours) are executed. During these hours a problem with the operating
system or a power supply failure could ruin all the data acquired since the problem occurred. To minimize this undesirable
condition, the backup system is periodically and transparently launched every 5 minutes during acquisition and every time
a panel is closed. SMARTIO stores a copy of all the information in the experiment file: from the configuration to the data

acquired during the acquisition process.

When the system is doing a backup, the following message is
shown in the left part of the SMARTIO footer.

The system generates a pair of files called Experiment.~bak and Experiment.ldb to store the backup information.

f DO NOT remove these files unless you are absolutely sure that they are no longer needed.

file manually in a shorter interval of time.

As the backup system is launched every 5 minutes (and not sooner), all the information acquired during the last
5 minutes may be lost if the system crashes. If that information is critical for your needs, make sure to save the

In case of a computer or software crash, the backup system will detect the
incident during the following execution of the software and will provide a
mechanism to recover or discard the backed-up information.

If the Recover backup file option is selected, the backed-up information will be
automatically recovered and opened as a new experiment file. Thus, a new
manual save is needed.

If the Eliminate backup file option is selected, the backed-up information will be
deleted.

Backup Recovery Assistant

=]

Backup file has been detected :
@ Recover backup file

() Eliminate backup file

o Aooept ] [ 7% Cancel ]

A Select this option only if you are absolutely sure that the backed-up information is no longer useful. Please

confirm with other users whom the use of SMARTIO is shared to avoid loss of data belonging to others.
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18. READ-ONLY MODE

SMARTIO can only manage experimental files of a limited size. The size of the experimental file depends on many factors,
such as number of trials acquired and camera settings. The limit size under which it is still possible to acquire data is 1.5
GB.

When trying opening an experiment bigger than 1.5 size, SMARTIO will open it in Read-only mode, a mode in which is still
possible to analyze acquired trials, view the protocols, the list of subjects, the scheduler and the runtime panels for each
trial selected in the scheduler- However it will not be possible to acquire new data.

Warning >

I The size of this Experimental file exceeds the maximum
allowed (1.5GB); it will be cpened as read-only: the
information can be viewed but no further data
acquisition will be allowed.

When in read-only mode, a red message will be shown in the main window of SMARTIO, and the head bars of all panels
will show “Read only”.

SMART I/0 v2.5 - Panlab Harvard Apparatus - MA 1 HORA 25 FPS W11.smepe — [m] x

L s T
als. ., Subjects -- Scheduler Acquisition Analysi

Data Acquisition Analysis
Read Only Mode
[=]
=
L
(=) Data Recording Settings [Read Only]

00:00:00.00 [¥]  startTest (®) Test Track Detection
it B StopTest [¥] O Test Activity Detection
ing

Track Detection

This option will enable the tracking of the subjects position using
the video feed. Please select a detection method:

& Brightness and Contrast

<& Detection Settings Center Of Mass

This method obtains the position of the subject's centre of
mass using a reference image.

Color Detection

This method obtains the position of the subject by detecting a
spedified color.,

TriWise

This method obtains the position of the subject’s head, centre
of mass and tail-base using a reference image.

Manual
This method disables the automatic detection of the subject's

In read-only mode, it will still be possible to create and save new Zones Definitions (see chapter 11 - ZONES DEFINITION),
allowing to analyze the acquired trials under with different zones configurations different from the ones using during the
acquisition.
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When opening a file right under the 1.5 GB size limit, the following warning message will be shown:

Warning *

| The current size of the Experimental fileis 1,31 Gb.
When the size reaches the maximum allowed (1.5 Gh),
the Experimental file will be opened in read-only mode.
Please consider starting a new file for data acquisition

and using this file only for analysis.

Do you still want to cpen this file?

Yes No

When starting the acquisition of new data in a file that is right under the 1.5 GB size limit, the following warning message
will be shown:

Warning *

I The current size of the Experimental file is 1,31 Ghb.

When the size reaches the maximum allowed (1.5 Gb),
the Experimental file will be opened in read-cnly mode.
Please consider starting a new file for data acquisition
and using this file only for analysis.
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19. VIDEO RECORDER MODE

SMARTIO automatically enters in “Video Recorder” mode when more than 8 image sources are activated simultaneously.
The tracking is only available for up to 8 image sources at the same time. In “Video Recorder” mode only recording and
analyzing acquired trials will be possible.

In “Video Recorder “mode, the only buttons enabled are Devices, Analysis, Path Settings, Recording Settings, Experiment
Info, Player, User Manual and About; in the Player, all buttons will be enabled, including those that allow recording videos
for all cameras. Additionally, a banner indicating if the Experiment is in Read Only Mode or in Video Recorder Mode will be
added in the main screen.

@T& H SMART /O v2.5 - Panlab - 01 Prueba pete GA.smepe - [m] X

E ion Assistant | Confi i View Help

e ) Exp @ Zones Data @ ~ B9 cupiacte E‘: : Data .
Devices + [ o7 Detaion || BB eraring Protocols | 0, Subjects [Ro- Scheduler o Analysis

Environment Settings Data Acquisition Analysis

Video Recorder Mode

) Player [MULTIPLE IMAGE SOURCES]

Gl ® | <¢[aeniasy 7]

0O &8 (8] 1) 5 |[151][152] [1s3] 154 [1s5 ] 1ss ] [157] 1ss][1ss ]| (st | [sts91 | [sto-221]

T mu

B

0
00:00:00,00 g 00:00:00,00 | 00:00:00,00 &=

A

I @
00:00:00,00 s
0:

P

e

00:00:00,00 g 00:00:00,00 g 00:00:00,00 g

8% BE © Rec ord-it! Media

%

If an Experiment with more than 8 active live cameras is also in Read Only mode, the Video Recorder Mode will not be
applied, and it will not be possible record videos.

Page 251
SMARTIO 2.5.01 Manual ¢ Publication MAN-SOFT SMARTIO REV 02 ¢ www.panlab.com ©2024 Panlab


http://www.panlab.com/

20. DATA ANALYSIS

Analysis is the process of obtaining numeric and graphic reports from a list of finished trials and a
@ Analysis  specific configuration. To access the Analysis tool, click on the Analysis button in the Experimentation

Assistant bar.

before accessing the Analysis tool.

The Analysis tool is not available when a data acquisition process is running. Wait until all the trials finish

The Starting Assistant launched when SMARTIO is executed also provides a specific Analyze
button to open an experimental file and access the analysis process immediately.

Analyze

% -

This is the main window of the analysis process:

W/ Trial 14 - Subject_01 (Arena 1) |
W Trial 15 - Subject_01 (Arena 1)
W/ Trial 16 - Subject_01 (Arena 1)
W/ Trisl 17 - Subject_01 (Arena 1)
| W Trial 18 - Subject_01 (Arena 1)
| ) Trl 19 - Subject 01 (Arena 1)
| ) Trial 1- Subject_02 (Arena 2)
| ) Trial 2 - Subject_06 (Arena 2)
| ) Trial 1 - Subject_03 (Arena 3)
) Trial 2 - Subject_07 (Arena 3)
) Trisl 1 - Subject_04 (Arena 4)
) Trial 2 - Subject_08 (Arena 4)

«

| Remove

.
B o — (===
P S (5.t [couo |Pase |Sesson [Tl | Arna |ZonesDeiton 20 RepotDemton sar ene | (VORI

Arrange By Phase ~) |Subject 01 Contrdl  Phasel  Sessonl Tl 1 FulRect 00:00:00,0 || ZonesDefiiton:
" |subject 01 Cootrol  Phasel Sessonl Trai2 1 Full Rect 00:00:00,0 v 9
& 1;.'[,,,,,’ .; & | Subject 01 Control Phase ]  Sessonl Tral3 1 Full Rect 00:00:00,0 Defr
|subject 01 (Contol  Phasel Sesson1l Treld 1 Full Rect 00:00:00,0 v ..
£ Experment Subject 01 Contrdl  Phasel  Sessonl Tral§ 1 Full Rect 00:00:00,0 o e ~
| ? E;";‘sm " |Subject 01 Control  Phasel  Sesson1 Tral6 1 Full Rect 00:00:00,0 ‘
1 V7 Tril 1 - Subject_01 (Arena 1) |Subect 01 Control  Phasel  Sesson1 Tria7 1 Full Rect 02:00:00,0 | | Jragectong Actity Mep |
7 Trial 2 - Subject_01 (Arena 1) Subect 01 Contol  Phasel  Sessonl Tral8 1 Ful Rect 00:00:00,0 g =
| W/ Trial 3 - Subject_01 (Arena 1) |Subject 01 Contrdl  Phasel  Sessonl Tral9 1 Full Rect 00:00:00,0 @ & &
‘ W Trad 4 - Subject_01 (Arena 1) | Subject_01  Control Phasel  Sessonl  Triad 10 1 Full Rect 00:00:00,0
W/ Trial S - Subject 01 (Arens 1) | Subject 01 Control Phase 1  Sessonl Trial 11 1 Full Rect 00:00:00,0
I V/ Trial & - Subject 01 (Arena 1) | |subject 01 Contrd  Phasel Sessoni Trel12 1 FulRect 00:00:00,0 '? e
5 ;x Z :m—g: E:: 3 | |Sbject 01 Contol  Phasel  Sessonl Tra13 1 FulRect 00:00:00,0 i Y
| 7 Trisl 9 - Subject_01 (Arena 1) |subject 01 Contrdl  Phasel  Sessonl T4 1 Full Rect 00:00:00,0 ~{ J
7 Tris 10 - Subject_01 (Arens 1) Subject 01 Control  Phasel  Sessonl Tralls 1 Full Rect 00:00:00,0 0
V7 Trial 11 - Subject 01 (Arena 1) Sbject 01 Contol  Phasel  Sesson1l Trél16 1 FullRect 00:00:00,0 0
W/ Tral 12 - Subject_01 (Avena 1) | |subject 01 Contol  Phasel [Sesmon1 Tre1? 1 FulRect 00:00:00,0 =
V7 Trial 13 - Subject_01 (Arena 1) |ubject 01 Cootrdl  Phasel Sesson1 Trel13 1 FulRect 00:00:00,0 | Y

The general procedure to generate analysis reports is the following

1. Select the trials to analyze.
2. For each trial or block of trials:

e Select the zone definition and zones/associations of interest.
e Configure and select the analysis report.
e Set the time intervals to be analyzed.

3. Generate and review the reports.
4. Export the results to Excel or to image formats.
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The license key is not needed for analysis.

In order to adapt the analysis capabilities to the extensions licensed, the SMARTIO analysis module combines

two different elements:
A e The SMARTIO USB protection key: if plugged (remember that it is not needed having a protection
key plugged to analyze data), SMARTIO will consider the extensions licensed in the key.
e The selected trials: SMARTIO will also consider as active every extension that was active when the
selected trials were executed, independently on whether the extensions are or not active in the
present protection key (if connected).

20.1. SELECTING THE TRIALS TO BE ANALYZED

The trials to be analyzed must be dragged from the Trial schedule section of the Analysis panel to the main list located in
the center of the window.

E Analysis

Trial schedule Group Phase Sesssion

|Subject_02 Exp Phasel  Sesson i
Control Phase 1 Sesgion 1
Caontrol Phase 1 Session 1
Control Phase 1 Session 1
Control Phase 1 Session 1

Exp Phase 1 Session 1
=) Trial 1 (Arena 1)
W Trial T« Subject_ 07 (Arena 1) Exp Phase 1 Session 1
57“3'm5m’~; Exp Phase 1 Session 1
Triad 4 - fubject 09 1
VTmll-SLbr:t:ﬂ![Mﬂ'uECl Control Phase 1 Session 1
W Trial 2 - Subject_06 (Arera 2) Subject_09 Exp Phasel  Session 1

W' Trial 3 - Subject_30 (Arena )
W Triad 1 - Subject_03 (Arera 3)
W Triad 2 - Subject_07 (Arens 3)
W Trial 1 - Subject_0+4 (Arena 4)
W Trisl 2 - Subject_08 [Arers 4)

A unique trial, a group of selected trials, a session (all trials of the session will be included) or a phase (all trials in all sessions
of the phase will be included) can be dragged.

An “Arena selector” control is provided for SMARTIO-MA users within the Trial schedule
section in the Analysis panel. Select the arena with the selector to view the list of trials
belonging specifically to that arena.

{}3 |.-'-‘-.rena'| v| E[}

---|SMARTIO MA

The “Arena selector” control in the Analysis panel provides an exclusive option called
“All Arenas” to facilitate selecting trials acquired in different arenas.
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A Even if an image source is deactivated (see chapter 7.1 - Live image source), the trials already recorded in

its arenas are still visible in this panel.

The trials in the Trial schedule section can be arranged in two different ways:

By Phase: the trials’ tree is arranged in an experiment-phase-session scheme.
This option facilitates selecting multiple trials acquired in the same session
and thus analyzing the evolution of a group of subjects.

By Subject: the trials’ tree is arranged in an experiment-subject-phase-
session scheme. This option facilitates selecting the trials in which a specific
subject participated and thus analyzing the evolution of this subject in particular.

Arrange:

By Phase

The trials selected to analyze are automatically included into the main table of the Analysis panel showing the following
information:

Subject: code that the subject had when the trial was acquired.

Group: group to which the subject belonged when the trial was acquired.

Phase: name of the phase in which the trial has been acquired.

Session: name of the session in which the trial has been acquired.

Trial: name of the trial defined in the Scheduler.

Arena: name of the arena in which the trial was acquired.

Zones Definition: name of the zones definition that will be used for the analysis. The zones definition used during
data acquisition is selected by default.

Report Definition: name of the report that will be used for the analysis.

Start Time: start time of the analysis. By default, this is set to zero.

End Time: end time of the analysis. By default, this matches with the trial total duration.

Interval Time: duration of the subintervals that will be considered during the trial analysis. By default, it matches
with the trial total duration so that a single subinterval is evaluated.

- 1
Warning &]
l . There are trials either not finalized or without any
i,

A trial without any information acquired cannot be dragged to the main table. In that case, a warning
message is shown:

acquired samples in the current selection. These trials
were net included in the analysis list.

s ’,

A trial dragged in the queue for the analysis cannot be discarded nor deleted (see chapter 15.2 - Deleting a
trial and chapter 15.2 - Discarding a trial)
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To remove a group of trials selected to analyze:

1. Select the trials in the table using the combination of the mouse clicks and the [SHIFT] / [CTRL] keys.
2. Press the Remove button located at the bottom left corner of the table.
Remove E{

Analyzing the same trial with different conditions

Each trial can be analyzed multiple times using different conditions (zones definition, report definition, time settings). To
do that:

1. Dragand drop the trial (or selected trials) several times to the analysis grid.
Apply the different conditions to every trial independently. Please refer to the next chapters in this section for
more details on how to apply a specific analysis configuration to a trial.

In this example, the same trial (Subject_01, Phase 1, Session 1, Trial 1) is analyzed with different reports, time
settings and zone definitions.

|Subject |Gmup | Phase |Sﬁsinn |Tria| |Arena |Zn-m=5 Definition |Z.o.1.| Report Definition |5tart Time | End Time |Interva| Time |
Subject_01 Phase 1 Session 1 | Trial 1 1 Smart - OpenField_RS4 .| Summary Report 00:00:00,00 | 00:00:15,20 | 00:00:15,20
Subject_01 Phase 1 Session 1| Trial 1 1 Smart - OpenField_R54 .. | Track Coordinates Report | 00:00:00,00 | 00:00:15,20 | 00:00:15,20
Subject_01 Phase 1 Session 1| Trial 1 1 Smart - OpenField_RS4 ... | Zone Transition List 00:00:00,00 | 00:00:15,20 | 00:00:15,20
Subject_01 Fhase 1 Session 1| Trial 1 1 Smart - OpenField_RS4 .+ | Summary Report 00:00:00,00 | 00:00:10,00 | 00:00:10,00
Subject_01 Phase 1 Session 1 | Trial 1 1 Smart - OpenField_RS - Arena 1 oo | Summary Report 00:00:00,00 | 00:00:15,20 | 00:00:15,20
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20.2. THE TRIAL DATA VIEWER

Whenever a trial is selected in the table, the Trial Data Viewer section is automatically updated with a summary of the
information acquired, that is, the trajectory and/or the activity map (depending on the detection mode selected before
executing the trial). When several trials are selected, the Trail Data Viewer shows the view corresponding to the first trial
selected.

Trajectory

The Trajectory viewer is only available when one of the Tracking detection modes (center of mass, TriWise, color, or
manual) was used for acquiring the data of the selected trial.

Trial Data Viewer

M Trajectory Map | Activity Map |
Bl EEE

OF Single 3 (I53)
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The following tools are provided:

Shows or hides the zone definition applied on the track image.

Shows or hides the background image captured before acquiring the track.

Sets the color of the background (click on this button to choose the color from a pallet of colors).

Sets the color of the trajectory (click on this button to choose the color from a pallet of colors).
Shows or hide the B (Beginning) and E (End) points of the track.

Exports the current track view to a *.bmp file.

PEE % ®

Trajectory map

The Trajectory map viewer is only available when one of the Tracking detection modes (center of mass, TriWise, color, or
manual) was used for acquiring the data of the selected trial.

Trial Data Viewer
Teofector Bl ey e

@-mme Llel:a

The Trajectory Map tool is a basic tool showing a visual resume of the zones of maximal permanence of the subject. This
tool does not generate any numeric data that could be used for calculation or statistics. It is strictly for illustration purposes
only. The trajectory map is based on the detection of the track coordinates changes and time spent in specific zones of the
experimental area. The redder the zone, the more time spent there by the subject; a yellow zone indicates a low amount
of time while.

The Trajectory Map may be visualized in 2D or 3D by selecting the respective buttons. The 3D map may also be rotated to
visualize it from different angles.
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Change the background color

Zoom in / Zoom out (only 3D map)

C w &

Restore the 3D map to its original position

|
Fol

Launches the Trajectory Map Viewer tool to analyze the activity map in detail and export the image

Export the map as a .bmp file

g @

Activity map

The Activity Map viewer is only available when the Activity detection mode was used for registering the data of the selected
trial.

|Trajva-::l:c:ar1-I |Trajv.=.--::l:c:ar1,-I Map A::ﬁmliﬁ
28 élikls
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The activity map shown in the Trial Data Viewer provides the same functionalities as the runtime panel available during
the data acquisition process. Please refer to chapter 17.6 - Global activity details for more details on the tools provided
within the Activity Map panel to publish the results.
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20.3. ZONES DEFINITION

Although the data acquisition process was done using a particular zone definition, the data can be analyzed again using a
different one for each trial. To change the zones definition, follow these steps:

1. Select the trials in the grid to which the zones definition will be reassigned. Use the [CTRL]+Click combination to
select multiple individual trials, [SHIFT] + Click to select a block of contiguous trials, or [CTRL] + [A] to select all of
them.

2. Select the desired zone from the list Zone definition in the right top side of the
analysis window. When a zone definition is selected, it is shown in the Trial Data B Ful Rect :
Viewer area which also shows the trajectory followed by the subject during the df {pefault) Plus Maze F
first selected trial and its activity map. |§ (Defauit) Pool Platform

Zones Definition :

m

{Default) Circ : Centre/Periphery —‘

3. Click on the v button to assign the selected zone to the selected trials. The Zone (Default) Circ : Centre/Interna...
Definition column of the selected trials in the grid is updated with the selected list I (Defoul) Side View
(Default) Top View

zone. (Default) Internal Border Platf... ~

A If the global activity information was acquired and the zone definition to be applied is different than the one
used during the data acquisition, the global activity per zone cannot be calculated.

4. The original acquisition zone of the selected trials may be restored at any time by clicking the “ | button.

Zones and associations of interest

Zones Definition |zu1| Additionally, the included zones and associations of interest that will be considered during the
Full Rect [...] analysis process can be also selected. To do that, a specific tool is provided through the [...) button
located in the Z.o.l. (Zones Of Interest) column.

g:' ZanesfBssociations Managerment >

Interest [Name ‘ Type |Enlor |
Exclusion Exclusion L ]
Border Standard Lamms)
O Internal Standard ol
Center Standard e

Interest Mame |Zunes |
Periphery Internal, Border
Total Internal, Border, Center

Settings for Zone Dependent Calculations

: |' Triplet Settings ... P Relative Time Settings ..

: a7 Accept 3 cancel
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The list of zones and associations defined within the selected zones definition is shown in the Zones and Associations
sections of the panel. Except the exclusion zone (which is always considered during the analysis), the rest of zones and
associations are automatically selected. Uncheck the box of any zone or association to discard the partial calculations done
for that zone/association during the analysis process.

A Even if the analysis stop condition is based on the entries or permanence time on a particular zone and this
zone is not selected as of-interest, the stop condition will be evaluated as usual.

Some specific calculations are closely related to the zones defined and depend on the names given to them. One example
of this case is the triplet calculation, which is a common measure within the T-Y Maze paradigm.

e The Triplet Settings button provides a tool to select the zones of your particular definition that must be considered
to assess the alternations triplet calculation. Please refer to the chapter 21.3 - Alternation Triplet for more details
on the alternation’s triplet calculation and its application within the T-Y Maze paradigm.

|' Triplek Settings ...

e Another example is the calculation of the Relative Time in the compartment in a conditioned place preference
experiment. Please refer to the chapter 21.3 - Relative Time in Zone (%) for more details.

P Relative Time Settings ...

If multiple trials were selected in the analysis grid before showing the Zones or Associations of Interest panel, check the
Apply to all trials... box to apply your new settings regarding the zones or associations of interest to all the trials selected
that have the same zone definition applied.
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20.4. REPORT DEFINITION

SMARTIO can generate a wide variety of analysis reports depending on the protocol and particular requirements desired.
Each report definition implies a different content and arrangement of the analysis results and a specific analysis
configuration also.

SMARTIO users are provided with a Report Definitions Manager tool that allows one to freely design analysis reports and
configure the analysis process independently. Moreover, each trial can be analyzed using a different report definition.

Managing analysis report definitions

Click on the [ | button located at the right side of the Report Definition list to open the Report Definition Manager tool.

&) Repart Definitions x

Report Definitions

*||= 7 &

|Name Base Report Comments

This panel shows the list of the analysis reports already defined in the experimental file. The following information is
provided for each definition:

e Name: the user defined name of the report.

e Base report: the name of the standard base report definition used to create the new definition. Every new report
definition must be based in the structure of an already existing base report. Each base report determines the
tabular structure of the information and the calculations provided to generate the analysis reports.

e Comments: additional information regarding the report definition.

SMARTIO provides the following base reports to cover a variety of reporting needs.

Summary report

When data will be exported to a 3rd party statistical software package (SPSS, StatView, SigmaStat, Statistica, or similar),
using the Summary Report will save time. The resulting report is arranged with one row per trial (meaning one row per
subject). When different zones and intervals of time are configured, the parameters calculated for each zone and interval
time are represented in different columns (see next figures as example).
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Event list

Provides a list and time distribution of the events registered manually via the Event Marker tool. Please refer to chapter
17.8 - RECORDING MANUAL EVENTS for more details on how to record events. The following calculations are included
within the Event List report:

e EventIndex Nr.

e Event Rel. Time (Seconds)

e Event Rel. Time (HH:MM:SS,00)
e Event System Time.

e Event Name.

e Event Duration (Seconds).

e Event Zone START.

e Event Zone END.

Please refer to chapter O -
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DATA — EVENT LIST REPORT for more details on the meaning of these calculations.

Event trigger list

Provides a list and time distribution of the Trigger events sent to a third-party system through the Panlab LINKBOX interface.
The following calculations are included within the Event List report:

Action Description

Action Index Nr.

Action Time (HH:MM:SS,00)
Action Time (Seconds)

Please refer to the chapter 21.5 - DATA — EVENT TRIGGER LIST REPORT for more details on the meaning of these
calculations.

Track coordinates report

Provides a list of all the recorded coordinates of each subject for every sample. The following calculations are included
within the Track Coordinates Report:

Sample Index Nr.

Sample Time (Seconds)
Sample Time (HH:MM:SS,00)
X Coordinate

Y Coordinate

Sample Zone

Vector Angle (Degrees)
Vector Angular Speed (Degrees/Second)
Parallel Index

Turning Tendency

Segment Angle (Degrees)
Segment Length

Speed

Speed Status

Sync. Timestamp (Seconds).

Please refer to the chapter 21.6 - DATA — TRACK COORDINATES REPORT for more details on the meaning of these
calculations.

Speed episodes list

Provides a list of the speed status episodes automatically detected and registered by SMARTIO and sorted chronologically.
The following calculations are included within the Speed Episode List Report:

Episode Index Nr.
Episode Rel. Time (Seconds)
Episode Rel. Time (HH:MM:SS,00)
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e Event Name.

e  Episode Duration (Seconds).
e Episode Zone START.

e Episode Zone END.

Please refer to the chapter 21.7 - DATA — SPEED EPISODES LIST REPORT for more details on the meaning of these
calculations.

Activity episodes list

Only if Global Activity detection has been used during data acquisition. This report would generate a list of the activity
episodes automatically detected and registered by SMARTIO sorted chronologically. The following calculations are included
within the Activity Episode List report:

e Episode Index Nr.

e Episode Rel. Time (Seconds)

e Episode Rel. Time (HH:MM:SS,00)
e Event Name.

e Episode Duration (Seconds).

e Episode Zone START.

e Episode Zone END.

e Sync. Timestamp (Seconds).

Please refer to the chapter 21.8 - DATA — ACTIVITY EPISODES LIST REPORT for more details on the meaning of these
calculations.

TriWise rotation list

Only if TriwWise detection has been used during data acquisition. This base report will generate a list and time distribution
of the rotation events automatically detected and registered by SMARTIO. The following calculations are included within
the Rotation List report:

e  Rotation Index Nr.

e Rotation Rel. Time (Seconds)

e Rotation Rel. Time (HH:MM:SS,00)
e Event Name.

e Rotation Duration (Seconds).

e Rotation Zone START.

e Rotation Zone END.

e  Sync. Timestamp (Seconds).

Please refer to the chapter 21.9 - DATA — TRIWISE ROTATION LIST REPORT for more details on the meaning of these
calculations.
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TriWise rearing list

Only if TriwWise detection has been used during data acquisition. This base report generates a list and time distribution of
the rearing events automatically detected and registered by SMARTIO. The following calculations are included within the
Rearing List report:

e Rearing Index Nr.

e Rearing Rel. Time (Seconds)

e Rearing Rel. Time (HH:MM:SS,00)
e Event Name.

e  Rearing Duration (Seconds).

e Rearing Zone START.

e Rearing Zone END.

e  Sync. Timestamp (Seconds).

Please refer to the chapter 21.10 - DATA — TRIWISE REARING LIST REPORT for more details on the meaning of these
calculations.

TriWise stretching list

Only if TriWise detection has been used during data acquisition. This base report will generate a list of the stretching events
automatically detected and registered by SMARTIO sorted chronologically. The following calculations are included within
the Stretching List report:

e  Stretching Index Nr.

e  Stretching Rel. Time (Seconds)

e  Stretching Rel. Time (HH:MM:SS,00)
e Event Name.

e  Stretching Duration (Seconds).

e  Stretching Zone START.

e  Stretching Zone END.

e  Sync. Timestamp (Seconds).

Please refer to the chapter 21.11 - DATA — TRIWISE STRETCHING REPORT for more details on the meaning of these
calculations.

Zone transition list

The software provides a list and time distribution of the zone transitions automatically detected and registered by
SMARTIO. The following calculations are included within the Zone Transition List report:

e Transition Index Nr.

e Transition Rel. Time (Seconds)

e Transition Rel. Time (HH:MM:SS,00)
e Transition Current Zone.

e Transition Time In Zone.

e Accumulated Time.

e  Entries Nr.
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Distance in Zone
Sync. Timestamp (Seconds).

Please refer to the chapter 21.12 - ZONE TRANSITIONS LIST REPORT for more details on the meaning of these calculations.

Association transition list

The software provides a list and time distribution of the zone association transitions automatically detected and registered
by SMARTIO. The following calculations are included within the Zone Association Transition List report:

Transition Index Nr.

Transition Rel. Time (Seconds)
Transition Rel. Time (HH:MM:SS,00)
Transition Current Zone.

Transition Time in Zone.
Accumulated Time.

Entries Nr.

Distance in Zone.

Sync. Timestamp (Seconds).

Please refer to the chapter 21.13 - DATA — ASSOCIATION TRANSITION LIST REPORT for more details on the meaning of
these calculations.

Global activity raw data report

Provides a list of all the global activity for each subject for every sample. The following calculations are included within the
Global Activity Raw Data Report:

Sample Index Nr.

Sample Time (Seconds)
Sample Time (HH:MM:SS,00)
Current Global Activity in zone
Current Global Activity

Please refer to the chapter 21.14-- DATA — GLOBAL ACTIVITY RAW DATA REPORT for more details on the meaning of these
calculations.

Creating and editing a report definition

To create a new report definition:

1.
2.

Click on the button located in the toolbar of the panel.
Select a base report definition to make the new report. Then click on the Accept button.
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g?n Select Base Report bt

Please select the base report to make the new repart:

Summary Report b

o Accept % Cancel

3. Enter the report name and comments of the new report definition.

Report Definition

Report Mame: |Summary Repart

Comments:

To edit an already existing report definition:

1. Select the report definition to edit in the table and click on the button located in the toolbar of the panel.
2. Alternatively, a double click on the report definition’s row in the table exerts the same effect.
3. Enter the new report name and comments.

Selecting the calculations

Select the calculations to be included in the report from the Available Calculations section:

1. Select the tab (section) to which the calculations belong:

e Subject: contains all the subject’s properties configurable within the Subject

Calculations to include in the 5 Database tool.

Available Caloulations: e Session: contains useful information regarding experiments and trials.

Subject |Session | Data | Acguisiton e  Data: contains the main tracking, event and global activity calculations
arranged.

e Acquisition Config.: contains the information related to the calibration,
detection settings and time settings used during the data acquisition process.

e Analysis Config.: contains the information related to the thresholds, zone
definition, timing configuration and filters applied to generate the analysis reports.

1. Subject Info
Subject Age

Ciihisrt Mincic

2. Navigate through the calculation groups belonging to the selected section. Sections 1. Tracking - STD
can be stretched and expanded by using the [-] and [+] buttons located in the first l 2. Tracking - WM
column of the table. lﬁ 3. Tracking - TY

Alternatively, enter a portion of the name of the desired calculations in the Search I. 1st Arm Chaice
calculation text box to filter all the calculations matching that portion of text. Clean

I. 1st Choice Latency (Seconds)
the filter again using the @ button.
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Subject | Session | Data |Ar.:quisiﬁor1 Config. I Analysis Config. |
st |@

1. Tracking - STD
Distance in Zone
Distance in Zone (3%)
Total Distance

2. Tracking - WM
Mean Distance to Target

3. Select all the calculations that will be included in the analysis report by using the combination of [CTRL] / [SHIFT]

keys and the mouse’s left button.
4. Use the right-arrow buttons to move the selected calculations/all calculations to the Included Calculations list.

V| G

Use the left-arrow buttons to remove calculations that have been included in the list.

| <

Use the top/down-arrows to change the order of the calculation within the list.

||| | ¥
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Configuring the calculations

Configure the included calculations with their associated settings:

Calculations to include in the Summary Report

Available Calculations: Incuded Calculations:

‘ Subject I Session | Data |Aoquwsmon Config. | Analysis Config. | JMax Speed in Zone

| ”@ J Mean Speed in Zone
-

J Mean Speed wjo Resting in Zone
1. Tracking - STD

Distance in Zone

Distance in Zone (%)

|:| JMin Speed in Zone

Entries in Zone

Fast Time in Zone (%%)

elle] [¢][+]

Fast Time in Zone (Seconds)

| atency st Fntrance tn Zone (Seconds) =

Settings assodiated to the selected calculations:

Tracking Position Selection |CEI'“H Of Mass

Speed Smoothing | 0,50 seconds

NN

Track Filters | No track filters will be applied

5. Select a calculation within the Included Calculations list. The settings associated with the calculation are shown
just below the Available Calculations list.
6. The settings associated to the selected calculations may be edited clicking on the button.

A When a global setting is adjusted, all the calculations that use it are automatically updated with the new
setting.

Individual settings associated are accompanied by a button. Edit the value directly in the textbox and press the
button to accept the new setting.

é Individual settings only apply to the selected calculation and do not affect any other calculation.

Global analysis configuration

Some calculations included in the list during the analysis process can be adjusted through the Analysis configuration panel.
Use the Edit global analysis configuration button to access this panel.

(€ Global Analysis Canfiguration =

Use Trial Settings

B speed Settings
7] lUse the same speed settings as during data acquisition

ﬁ*‘l Triwise Sattings

[®] Activity Sattings
D Trade Filters

[l Output Format

[ 2ot | [ conce]
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The menu on the left shows the available sections of the analysis settings that can be edited. The following settings can be
changed for analysis (depending on the modules and extensions enabled during the trial’s data acquisition process):

e Speed Settings

e  TriWise Settings

e Activity Settings

e  Track Filtering and smoothing
e  Format of the output reports

Speed settings
Speed Settings

If the option Use the same speed settings as during data
acquisition is checked, the analysis process will use the settings
used during the data acquisition process of every trial. To specify
different speed settings for analysis, uncheck this box.

Ise the same speed settings as during data acquisition

The speed thresholds for all the selected trials can be adjusted after tracking data is acquired.

Speed Settings
Scale Speed Smoothing

() Slow (up to 10 cm/s) Duration (0.0 - 5.0 seconds):
(@) Normal {up to 50 cm/s)

- 0,5 =
(") Fast (up to 100 cm/s)
Threshalds
Slow Moving Threshold: Fast Moving Threshold:
2,50 cm/fs 15,00 cm/fs

FI:—

Please refer to chapter 20.4 - Creating and editing a report definition for more details on how to set the new speed settings
for the analysis process. Note that the “Arena Selector” tool is not available in this case as every trial is analyzed
independently.

TriWise settings

g Triwise Settings

If the box Use the same TriWise settings as during data

acquisition is checked, the analysis process will use the settings IIse the same Triiise settings as during data acquisition
used during the data acquisition process of every trial. To specify

different TriWise settings for analysis, uncheck this box.

The TriWise thresholds for all the selected trials can be adjusted after TriWise data was acquired.
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Tracking point | Center Of Mass -
Zone Transition Settings
Zone Transition Criterion

™y ' ™y

. - - 4
Center of Mass Center and Head

- B ST

4 - v

Head Whole Subject

Please refer to chapter 12.3 - TriWise mode additional settings for more information about how to configure the Tracking
Point and the Zone Transition Criterion.

The panel is provided with a threshold selector for Rearing, Stretching and Rotation smoothing time. These configurations
are the same that were provided during the data acquisition process using the TriWise detection.

Rearing Threshold
e a0
Stretching Threshold
) 300
Rotation Smoothing Time (seconds)

[l 0,3

Please refer to chapter 20.4 - Creating and editing a report definition for more details on how to set the new zone transition,
rearing, rotation and stretching settings for the analysis process.

Note that the “Arena Selector” tool is not available specifically in this case as every trial is analyzed independently.

Activity settings
[*] Activity Settings

If the option Use the same activity settings as during data

acquisition is checked, the analysis process will use the IIse the same activity settings as during data acquisition
settings used during the data acquisition process of every trial.

To specify different activity settings for analysis, uncheck this box.

The activity thresholds for all the selected trials can be adjusted after global activity data is acquired.
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Activity Settings
Scale Activity Smoothing

) Low (up to 100 cmzfs) Duration (0.0 - 5.0 sec); 0,5 =

Immobility Filter

@) Normal {up to 500 cmfs) Immobility state is achieved when
subject has been uninterruptedly

(2 High (up to 1000 cmfs) resting for 0,0 £ seconds.
Thresholds
Low Activity Threshold: High Activity Threshold:
30,00 em /s 300,00 cm /s

= T

Please refer to chapter 20.4 - Creating and editing a report definition for more details on how to set the new speed settings
for the analysis process. Note that the “Arena Selector” tool is not available specifically in this case as every trial is analyzed
independently.

Format of the output reports

Output Format

The following options are provided to adjust the content of the reports when the values cannot be evaluated or calculated
correctly (in some cases, this is not applicable) during the analysis process.

Format of the output report

Show empty text values as: | Mo character -

Show empty numernc values as: | Mo character -

Different options are provided for text and numeric values.

Filtering and smoothing techniques in SMARTIO

Track Filters

If the box Use the same track filter settings as during data

acquisition is checked, the analysis process will use the Use the same track filter settings as during data acquisition
settings used during the data acquisition process of every trial.

To specify different track filter settings for analysis, uncheck this box.

Due to the nature of video-tracking systems, some image noise could appear and is typical:

e  Outliers: momentary observations that are away from other neighboring (in time), increasing dramatically the
distance travelled and the mean speed.

e Body wobble: small movements such as head scanning or shifts of body weight might affect the position of its
center and, consequently, the measured distance and speed, even if it is not displacing.
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e Accumulated error: little variations of the center of mass could imply a considerable error in the total distance
travelled.

e Mislead stop detection: oscillations of the measured speed producing a poor detection of a stop and the stop’s
duration.

SMARTIO provides a variety of filtering and smoothing algorithms to substantially improve the precision of the analysis
calculations avoiding all these effects.

Applying filters to the acquired trajectory may drastically impact the final results if they are compared with

ifﬁ the results shown in the Runtime Viewer panel.

Filters and smoothing lead to a different set of position samples (trajectory) and thus a different list of zone
entries, permanence time, speed ranges, immobility episodes and, ultimately, stop conditions.

e Anti-vibrations filter: During the intervals of time in which the subject’s displacement is slower than the
configured speed will be automatically ignored so that the animal is considered to be “static” and thus the total
distance travelled is not accumulated.

Apply anti-vibrations filker to all tracks

5 1,5 cmd's

Subject stops here

This is an example of how several erratic samples are generated by a poor image’s quality during the data
acquisition process when the subject stops. The anti-vibrations filter automatically corrects them with a long
duration stop without displacement (zero speed).
Drag and drop the marker to set your speed value for the anti-vibrations filter. Click on the marker and use the
[LEFT] and [RIGHT] arrow keys to refine the value.

Setting the anti-vibrations filter too high can cause the system to ignore a real movement of the subject
between consecutive frames, resulting in speed values that are not accurate.
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Rats and mice are usually displaced at 5-10 cm/sec (2-4 inches/s) so an anti-vibration filter lower than 1
cm/s (0.5 inches/s) would be suitable. The maximum intensity of the filter is 25 cm/s (25 inches/s) so that a
wider range of experimental conditions are covered.

This filter is adjusted as a speed value; therefore, the calibration process must be correctly completed before
the filter can be utilized. Please refer to chapter 7.1 - Live image source calibration and chapter 7.1 - Video
file image calibration for more details on how to calibrate the image source.

e Artifact rejection filter: During the intervals of time in which the subject’s displacement is faster than the
configured speed will be automatically corrected by a linear interpolation of the subject’s positions.

Apply artifact rejection o all tracks
T 100 Crns

This is an example of how several erratic samples generated by an artifact during the data acquisition process are
automatically corrected by linear interpolation of the anti-artifacts filter.

Drag and drop the marker to set the particular speed value for the anti-artifacts filter. Click on the marker and use
the [LEFT] and [RIGHT] arrow keys to refine the value.

A

Setting the anti-artifacts filter too low can cause the system to artificially interpolate a real smooth
movement of the subject between consecutive frames, resulting in speed values that are not accurate.

Rats and mice are usually displaced at 5-10 cm/sec (2-4 inches/s) so an anti-vibration filter lower than 1
cm/s (0.5 inches/s) would be suitable. The maximum intensity of the filter is 25 cm/s (25 inches/s) so that a
wider range of experimental conditions are covered.

This filter is adjusted as a speed value; therefore, the calibration process must be correctly completed before
the filter can be utilized. Please refer to chapter 7.1 - Live image source calibration and chapter 7.1 - Video
file image calibration for more details on how to calibrate the image source.
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LOWESS smoothing algorithm: LOWESS (LOcally WEighted Scatterplot Smoothing) is a modern regression
algorithm designed to generate a more smoothed and thus realistic trajectory of the subjects tracked with
SMARTIO.

Apply LOWESS smoathing ta all racks

LOWESS combines much of the simplicity of linear least squares regression with the flexibility of nonlinear
regression. It does this by fitting simple models to the subject’s trajectory to build up a function that describes the
deterministic part of the variation in the data, point by point. One of the main attractions of this method is that
no specific user-configuration is required. Because it is so computationally demanding, LOWESS cannot be
executed during the data acquisition setting but only during the analysis process.

This is an example of how several erratic samples are generated by an artifact during the data acquisition process
are automatically corrected by the LOWESS filter during the analysis process.

20.5. SETTING THE TIME INTERVALS

When the trials are inserted in the analysis grid, SMARTIO automatically selects the full intervals to be analyzed. However,
it is possible to change this for each trial or for a group of them at the same time.

1.
2.

Time Interval
Full Trial

Start End
00:00:00,00 (&  00:01:03,48 (&)

[ClEach 00:01:03,43 % V' Apply Interval

Select the trial or a group of trials in the list (using the [CTRL] and [SHIFT] keys combined with mouse clicks).
In the Time Interval section (located at the right bottom side of the analysis window), select the User Defined

option.
Time Interval

Full Trial
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3. Select the portion of the trial to be analyzed by selecting a START and END time by changing the text into Start/End
boxes or by moving the markers along the available bar.

Start End

00:00:05,00 (=  00:00:45,00 (=

4. To split the calculation into subintervals of time, check the Each box and enter the duration of the subintervals to
be considered.

[ Each 00:00:20,00 (=)

5. Click on the Apply Interval button to apply the specified time interval settings to the selected trials.

Each subinterval will generate a new group of columns in the numerical analysis report. One additional column for each
calculation evaluated by time intervals will be included. If the calculation depends on the zones / associations of interest,
additional columns will be also included for each subinterval.

20.6. GENERATING THE REPORTS

Once the analysis process has been configured, the analysis reports can be generated in two different
nalyze
formats:

e Numeric Reports: for which a Microsoft® Excel® spreadsheet is generated including numerical results of the
calculations.
e Graphic Reports: for which a visual plot is generated. This plot can be later exported to a file in BMP format.

In any case, analysis report generation will start when the Analyze button (located in the bottom right-hand side of the
analysis window) is pressed.

Numeric reports

When a numeric report is generated, a progress bar is shown indicating that the data is being analyzed:

&) ~nalyzing Data >

complete depending on the number of trials to be analyzed, its length

@ SMART is analyzing the selected trials, This process may take a while to
and the configured interwvals.

| Analyzed|5 trials of 35 : 14%

| Analyzing Trial 1: 50%
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If more than one report definition was applied to the trials, a Report Sheets Selector tool is shown providing a way to select
which of them needs to be considered.

f ™
Report Sheets Selector ﬁ

Fepart sheets

VIS ymmary Hepart

[V Zone Transition List

[/ DKJ ’xtancell

Check the boxes corresponding to the sheets that might be included in the report and click on the OK button. An Export
Preview window will be shown with all the information calculated during the analysis process and arranged through the
selected sheets.
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The report can now be exported to Microsoft® Excel® by clicking on the Export button. During the export,
Expor
the user defines the file name.

At least one Excel sheet is generated per sheet selected to export. Additional sheets may be required if the
number of columns exceed the limitations of Microsoft® Excel®.

SMARTIO suggest saving the Excel® file under the “Report files” path configured in the system. Please refer
to chapter 16.1 - PATH SETTINGS for more details on how to configure the default paths.
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The Reports button in the Analysis window gives quick access to the folder in which the file was saved.

The data arranged in the file can be filtered using the auto filter option within Microsoft® Excel® to select what phase,
session, subject, zone, etc. must be reviewed.

G2 - fe | Internal-Periphery

A B C D E F G I H
Subject Nam ~ | Subject Grou ~ | Trial Phas ~ | Trial Tim ~ | Trial Date ~ | Trial Sessic ~ | Transition Current Zor| + | Entries Humb{ +
Subject_01 Control Phase 1 16:36:01  28/034| oOrdenardeAaz I.U
Subject 01 Control Phase 1 16:36:11 28017 orgenardezan 0
Subject_01 Control Phase 1 10:28:59  29/0] Ordenar por color , |10
Subject_01 Control Phase 1 10:30:11 28/07 0
Subject_01  Control Phase 1 10:30:11 29/07 ° 1
Subject_01  Control Phase 1 10:30:11 29/02 1
Subject_01  Control Phase 1 10:30:11  29/03 Filtros de texto r 2
Subject_01 Control Phase 1 10:32:12 29/03 Buscar o0
Subject_01 Control Phase 1 10:32:12 29/0] ¥ (Seleccionar tada) 1
Subject_01 Control Phase 1 10:32:12 29/03 [v Barder-Periphery 1
Subject_01 Control Phase 1 10:32:12 29/07 [ Centre 1
Subject 01 Control Phase 1 10:32:12  29/07 ¥/ Internal-Periphery 2
Subject_01  Control Phase 1 10:32:12 29/07 2

Graphic reports: Group Evolution Graph

SMARTIO group evolution graph is a useful tool to study the evolution of a parameter for a group of subjects and comparing
with another groups. The Group Evolution Graph only applies to the calculation available in the SMARTIO summary reports.

1.
2.

Select a set of trials carried out with subjects of different groups in different sessions within the experiment.
Apply the zones definition and intervals to analyze each trial.

Select the Group Evolution Graph option in the Report definition list of the analysis window.
Repart Definition :

[Group Evolution Graph -

Start the analysis process.

‘ E»  Analyze

In the Group Evolution Graph window, select a parameter to study its evolution.
Parameter:

[Tlme in Zone (%) v]

Select a specific zone or association in which the parameter will be analyzed.
Zone:

[Cenh’e v]

Select the statistical function to apply. This function will be applied to the values of the selected parameter

calculated for all the subjects of the same group in a particular session.
Function:

lMean v]

Check Order by date and time trial creation option to sort the sessions from their date and time of creation. If the

option is not checked, it will be considered the order in which the trials were selected.

Order by date and
time trial creation
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9. Click on the Analyze button again to generate and preview the graph.

I:> Analyze
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Each data series in the group evolution graph represents a different subject group within the selected trials. Each point
represents the value of the statistical function for each session and subject group. Standard deviations are also shown. The
numeric information is also calculated to facilitate the understanding of the plot. Both numeric and graphic data can be
exported by means of the buttons located at the right side of the window:

e Export Graph: To export the plot to a BMP file.

ﬁ Export Graph

e Export Data: To export the statistical results to an Excel® file.

Export Data

20.7. ANALYZING DATA. SMARTIO FOR TRIGGERING THIRD-PARTY SYSTEM

This chapter provides some information about the analyses specificities related to the use of SMARTIO in a third-party
stimulation system (such as laser optogenetics).

e The SMARTIO software can trigger a third-party system through the activation of 2 output channels of the Panlab

LINKBOX interface.

e A data report of the timing of these trigger instructions can be exported by SMARTIO through the Even Trigger

report.

e The data of the Even Trigger report and all the other SMARTIO behavioral event reports can be then exported to
another analysis/statistical software such as MATLAB for further analysis and correlations.
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21. DATA MEANING

21.1. SUBIJECT

SUBJECTS INFO

Subject Age

Reports
Description

Units

Origin of the data
Created/Defined by

Subject Dose

Reports

Description

Units

Origin of the data
Created/Defined by

Subject Extra-Field

Reports

Description

Origin of the data
Created/Defined by

Subject Gender

Reports

Description

Origin of the data
Created/Defined by

Subject Genotype

Reports
Description
Scientific meaning

Origin of the data
Created/Defined by

All reports

Age of the subject used in the experiment.

User-defined units

Experimentation Assistant/Subject Data base

User

All reports

Dose of the treatment given by the subject used in the experiment (if present).

User-defined unit

Experimentation Assistant/Subject Data base

User

All reports

Additional information/comment about the subject used in the experiment.

Experimentation Assistant/Subject Data base

User

All reports

Gender of the subject used in the experiment.
Experimentation Assistant/Subject Data base

User

All reports

Genotype of the subject used in the experiment.

The genotype is the genetic background of the subject used in the experiment. Example: Wild-

type, DAT-KO etc.

Experimentation Assistant/Subject Data base

User
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Subject Group

Reports All reports
Description Name of the group of the subject used in the experiment.
Origin of the data Experimentation Assistant/Subject Data base

Created/Defined by User

Subject Name

Reports All reports
Description Name of the subject used in the experiment.
Origin of the data Experimentation Assistant/Subject Data base

Created/Defined by  User

Subject Phenotype

Reports All reports

Description Phenotype of the subject used in the experiment.

Scientific meaning The phenotype is the observable characteristics or traits of the subject, resulting from the
expression of its genotype in a given environment.

Origin of the data Experimentation Assistant/Subject Data base

Created/Defined by = User

Subject Treatment

Reports All reports
Description Treatment given to the subject used in experiment (if present).
Origin of the data Experimentation Assistant/Subject Data base

Created/Defined by User

21.2. SESSION

EXPERIMENT INFO

Exp. Code
Reports All reports
Description Code provided to the experiment
Origin of the data View/Experiment Info panel

Created/Defined by = User

Exp. Comments

Reports All reports
Description Additional information/comment about the subject
Origin of the data View/Experiment Info panel

Created/Defined by = User
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Exp. File Date

Reports
Data Subsection
Description

Units
Origin of the data
Created/Defined by

Exp. File Date Last Modif.

Reports
Description

Units
Origin of the data
Created/Defined by

Exp. File Name

Reports

Description

Origin of the data
Created/Defined by

Exp. File Time

Reports
Description

Units

Origin of the data
Created/Defined by

Exp. File Time Last Modif.

Reports
Description

Units

Origin of the data
Created/Defined by

All reports

Experiment Info

Date of creation of the SMARTIO experimental file containing the analyzed trial (synchronized
with the date of the computer).

The format of the date depends on the regional configuration of the computer used.
View/Experiment Info panel

SMARTIO (automated field)

All reports

Date of the last modification of the SMARTIO experimental file containing the analyzed trial
(synchronized with the date of the computer).

The format of the date depends on the regional configuration of the computer used.

Saving process

SMARTIO (automated field)

All reports

Name of the experimental file given by the User when the file has been saved for the first time.
Saving process

User

All reports

Time of creation of the SMARTIO experimental file containing the analyzed trial (synchronized
with the time of the computer).

The format of the time depends on the regional configuration of the computer used. Commonly
expressed in HH:MM:SS

View/Experiment Info panel

SMARTIO (automated field)

All reports

Time of the last modification of the SMARTIO experimental file containing the analyzed trial
(synchronized with the time of the computer).

The format of the time depends on the regional configuration of the computer used. Commonly
expressed in HH:MM:SS

Saving process

SMARTIO (automated field)
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Exp. Module Type

Reports

Description

Origin of the data
Created/Defined by

Experimenter

All reports

Name of the SMARTIO module used for creating experimental file containing the analyzed trial.
Starting assistant choice or File/new choice

SMARTIO (automated field)

Reports All reports
Description Name of the Experimenter who registered the analyzed trial
Origin of the data View/Experiment Info panel
Created/Defined by  User
TRIAL INFO
Trial Arena
Reports All reports
Description Name/number of the Zone definition Arena in which the trial has been registered.

Origin of the data
Created/Defined by

Trial Comments

Reports

Description

Origin of the data
Created/Defined by

Trial Date

Reports

Description

Units

Origin of the data
Created/Defined by

Experimentation Assistant/Arenas, Zones Definition
User

All reports

Comments associated to the trial and entered during the data acquisition process.
Experimentation Assistant/Scheduler

User

All reports

Date of registration of the analyzed trial (synchronized with the date of the computer).
The format of the date depends on the regional configuration of the computer used.
Saving process (computer date)

SMARTIO (automated parameter)

Trial Duration (HH:MM:SS,00)

Reports

Description

Units

Origin of the data
Created/Defined by

All reports

Total duration of the registered trial.
HH:MM:SS,00.

Trial registration process

SMARTIO (automated parameter)
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Trial Image Source

Reports

Description

Origin of the data
Created/Defined by

Trial Name

Reports

Description

Origin of the data
Created/Defined by

Trial Phase

Reports

Description

Origin of the data
Created/Defined by

Trial Sample Number

Reports
Description

Formula
Units

Scientific meaning

Created/Defined by

All reports

Name of the Image Source used during the trial.
Saving process (computer date)

User

All reports

Name/number of the trial.
Experimentation Assistant/Scheduler
User

All reports

Name of the experimental phase in which the Trial has been registered.
Experimentation Assistant/Scheduler

User

All reports

Total number of data samples registered during the Trial. The sample number depends on the
sampling time and on the duration of the trial

Sample number = Trial duration / Sampling Time.

Seconds.

This information reflects the number of trajectory sample points registered per each unit of
time.

SMARTIO (automated parameter)

Trial Sampling Time (Seconds)

Reports
Description

Units
Scientific meaning

Origin of the data
Created/Defined by

All reports

The interval of time between two consecutive registered data samples in analyzed trial. The
sampling time depends on the image source used during the experiment.

Seconds.

This information reflects the number of trajectory sample points registered per each unit of
time.

Experimentation Assistant/Image source/Cameras considerations

SMARTIO (automated parameter)
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Trial Session

Reports All reports
Description Name of the experimental session in which the Trial has been registered.
Origin of the data Experimentation Assistant/Scheduler

Created/Defined by User

Trial Time

Reports
Description
Units

Origin of the data
Created/Defined by

All reports

Time of registration of the analyzed trial (synchronized with the time of the computer).

The format of the time depends on the regional configuration of the computer used.
Commonly expressed as HH:MM:SS.

Saving process (computer time)

SMARTIO (automated parameter)

21.3. DATA - SUMMARY REPORT

TRACKING -STD

Distance in Zone

Description

Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

Distance in Zone (%)

Description

Formula & Special cases
Units

Scientific meaning
Created/Defined by
Related analysis settings

Distance covered by the subject in the zones defined in the analyzed trial.
Calibration units (cm or inches)

Quantitative evaluation of animal locomotor activity.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest.
Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Percentage of distance covered by the subject in the zones of the zone definition
associated to the analyzed trial.

% Distance in Zone = (Time in Zone x100)/Total Distance

%

Quantitative evaluation of animal locomotor activity.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Tracking point selection (only if TW extension is used)
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Distribution mode

Entries in zone

Description

Formula & Special cases
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Fast Speed Time in Zone (%)

Description

Formula & Special cases
Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of subject entries into the zones of the zone definition associated to the analyzed
trial.
The zone in which the subject begins the trial is not counted as an entry.
Number of entries.
This parameter can be used for the interpretation of data in some experimental
paradigms. Here some examples:

e Evaluation of animal locomotor activity.

e Evaluation of animal preference respect to a given zone in a maze used as anxiety,

memory, rewarding, exploration (etc.) index.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)
START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest
Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Percentage of time spent in Fast speed state and calculated for each zone of the zone
definition associated to the analyzed trial.

% Time Fast in Zone = (Time Fast in Zone x 100)/(Time Resting + Time Slow + Time Fast)
%

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Speed smoothing time

Speed threshold Resting/Slow

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Fast Speed Time in Zone (Seconds)

Description

Formula & Special cases
Units

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time spent in Fast speed and calculated for each zone of the zone definition associated to
the analyzed trial.

The subject is considered in Fast state when its speed is > to the user-defined Slow/Fast
speed threshold setting.

Seconds

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Speed threshold Resting/Slow

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Fast Speed Total Duration (Seconds)

Description
Formula & Special cases

Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

Total time spent in Fast speed during the analyzed trial

The subject is considered in Fast state when its speed is > to the user-defined Slow/Fast
speed threshold setting.

Seconds

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Speed threshold Resting/Slow

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Latency 1st Entrance in Zone (Seconds)

Description

Formula & Special cases
Units
Scientific meaning

Time elapsed until the first entry of the subject into the zones of the zone definition
associated to the analyzed trial.

The zone in which the subject begins the trial is not counted as an entry.

Seconds

This parameter can be used for the interpretation of data in some experimental
paradigms. Here some examples:
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Created/Defined by
Related analysis settings

Distribution mode

Max Speed in Zone

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Mean Speed in Zone

Description

Formula & Special cases
Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

e Evaluation of animal anxiety state.
e  Evaluation of animal response time (arm choice...)
SMARTIO (automated calculation)
Zones Definition
Zone of interest
Track Filters
Zone Transition Criterion (only if TW extension is used)
START/END Time interval settings
Calculated for each zone defined by the user as zone of interest

Max speed reached by the subject and calculated for each zone of the zone definition

associated to the analyzed trial.

Units of calibration (cm or inches)/seconds

Qualitative evaluation of animal locomotor activity and movement pattern.
SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)
START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval

section (Each...)

Mean speed of subject calculated for each zone of the zone definition associated to the

analyzed trial.

Mean Speed in Zone = Distance covered in Zone / Time in Zone
Units of calibration (cm or inches)/seconds

Qualitative evaluation of animal locomotor activity and movement pattern.
SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)
START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval

section (Each...)
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Mean Speed w/o Resting in Zone

Description

Formula & Special cases
Units

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Min Speed in Zone

Description

Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

Mean speed of subject displacement (excluding periods in which the subject is immobile)
calculated for each zone of the zone definition associated to the analyzed trial.

Mean Speed w/o Resting in Zone = (Distance covered in Zone — Distance covered when
the subject is Resting state in Zone) / (Time in Zone — Time spent in Resting state)

Units of calibration (cm or inches)/seconds

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Speed threshold Resting/Slow

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Minimal speed reached by the subject and calculated for each zone of the zone definition
associated to the analyzed trial.

Units of calibration (cm or inches)/seconds

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Parallel Index in Zone

Description

Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

The parallel index indicates how parallel is a given direction of the animal’s single
movement in comparison to the direction of its previous single movement.

The angle of the path between the current direction of movement (p2 to p3, see
illustration) and the previous direction of movement (pl to p2) is considered for
calculation the parallel index.

If this angle is < 20°, the value of the cosine of this angle is considered for this sample in
the parallel index calculation.

If this angle is < 90°, the value 0 is considered for this sample in the parallel index
calculation.

If this angle is > 90°, the value -1 is considered for this sample in the parallel index
calculation.

The samples corresponding to track displacement < 0.5 c¢cm are not taken into
consideration in the calculation.

The parallel index is the average of all the values of the considered samples.

The possible values of parallel index are then between -1 and 1. The more the index is
closed to 1, the more the animal follows a straight line. The more the index is -1, the more
the animal changes direction in its displacements.

The parallel index has been proposed to reflect the overall tendency to turn and the
angular magnitude of turns. The parallel index is not directly dependent on the distance
covered by the animal and seems to significantly reflect subtle changes in the pattern of
locomotor activity that is characteristic of the exploration of an unfamiliar environment
compared to the locomotor movement in frequently visited areas. It is postulated that the
parallel index decreases with the familiarity of the area being explored. The parallel index
can also be used for characterizing the effect of a drug on the pattern of animal locomotor
displacements (as an example, its value is increased by amphetamine).

SMARTIO (automated calculation

Zones Definition

Zone of interest

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Resting Time in Zone (%)

Description

Formula & Special cases
Units

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Resting Time in Zone (Seconds)

Percentage of time spent in Resting state (immobile) and calculated for each zone of the
zone definition associated to the analyzed trial.

% Time Resting in Zone = (Time Resting in Zone x 100)/(Time Resting + Time Slow + Time
Fast)

%

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Speed threshold Resting/Slow

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Description

Formula & Special cases
Units

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time spent in Resting state and calculated for each zone of the zone definition associated
to the analyzed trial.

The subject is considered in Resting state when its speed is < to the user-defined
Resting/Slow speed threshold setting.

Seconds

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Speed threshold Resting/Slow

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Resting Total Duration (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Sample Number in Zone

Description

Formula & Special cases
Origin of the data
Created/Defined by
Related analysis settings

Distribution mode

Slow Speed Time in Zone (%)

Description
Formula & Special cases

Units

Scientific meaning
Created/Defined by
Related analysis settings

Total time spent in resting state during the analyzed trial

The subject is considered in Resting state when its speed is < to the user-defined
Resting/Slow speed threshold setting.

Seconds

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Speed threshold Resting/Slow

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total number of data samples registered in each zone during the Trial. The sample number
depends on the sampling time and of the time spent in the zone.

Sample number = Time spent in the zone / Sampling Time.

Image source

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Percentage of time spent in Slow speed state and calculated for each zone of the zone
definition associated to the analyzed trial.

% Time Slow in Zone = (Time Slow in Zone x 100)/(Time Resting + Time Slow + Time Fast)
Units %

%

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Speed threshold Resting/Slow
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Distribution mode

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Slow Speed Time in Zone (Seconds)

Description
Formula & Special cases

Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

Time spent in Slow speed and calculated for each zone of the zone definition associated
to the analyzed trial.

The subject is considered in Slow state when its speed is > to the user-defined Resting/Slow
speed threshold setting and < to the user-defined Slow/Fast speed threshold setting.
Seconds

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Speed threshold Resting/Slow

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Slow Speed Total Duration (Seconds)

Description
Formula & Special cases

Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

Total time spent in Slow speed during the analyzed trial

The subject is considered in Slow state when its speed is > to the user-defined Resting/Slow
speed threshold setting and < to the user-defined Slow/Fast speed threshold setting.
Seconds

Qualitative evaluation of animal locomotor activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Speed smoothing time

Speed threshold Resting/Slow

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Time in Zone (%)

Description
Formula & Special cases
Units

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time in Zone (Seconds)
Description

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Percentage of time spent by the subject for each zone of the zone definition associated to
the analyzed trial.

% Time in Zone = (Time in Zone x100)/Total Time

%

The evaluation of animal position or preference respect to a given zone in a maze is a key
aspect in paradigms to measure anxiety, memory, rewarding, exploration.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Time spent by the subject in the zones of the zone definition associated to the analyzed
trial.

Seconds

The evaluation of animal position or preference respect to a given zone in a maze is a key
aspect in paradigms to measure anxiety, memory, rewarding, exploration.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Time out of the Zone (Seconds)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time spent out of a user-defined zone.

Seconds

In case of the use of a zone definition with more than 2 zones, this calculation allows
getting a fast evaluation of the time spent by the animal out of one of these zones
(avoidance behavior).

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest
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Total Distance

Description

Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

Turning Tendency in Zone

Description
Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total distance covered by the subject during the analyzed trial.
Calibration units (cm or inches)

Quantitative evaluation of animal locomotor activity.
SMARTIO (automated calculation)

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)
START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

The turning tendency gives an indication of the pattern of rotation of the animal trajectory.
The turning tendency is calculated for each sample of time considering the angle between
the current direction of movement (p2 to p3, see illustration) and the previous direction
of movement (p1 to p2).

A positive value of 1 is given to each sample which angle corresponds to a rotation to the
right direction.

A negative value of -1 is given to each sample which angle corresponds to a rotation to the
right direction.

The samples corresponding to track displacement < 0.5 cm are not taken into
consideration in the calculation.

The turning tendency index is the average of all the value of the considered samples.

The turning tendency calculation is of particular interest in any experiment in which the
animal is expected to have a turning tendency, as an example, in studies on animal models
of Parkinson disease with unilateral lesions in the dopaminergic nigrostriatal system. In
that case, the amount of rotation is correlated with the volume of the lesion.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Zone Transition Criterion (only if TW extension is used)

www.panlab.com


http://www.panlab.com/

Distribution mode

Zone Transition Number

Description
Created/Defined by
Related analysis settings

Distribution mode

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total number of zone transitions made by the subject in the analyzed trial.

SMARTIO (automated calculation)

Zones Definition

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

TRACKING WATER-MAZE (WM)

Distance to Target

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Distance covered by the subject until reaching the Target zone.
In the zone definition of the trial to analyze, at least one zone must be defined as Target
(Zone definition, Zones and Associations management).

If several zones are defined as “Target”, the value of this calculation is the distance covered
until the subject is detected in the first of those zones (and fulfilling the timing STOP
condition).

When the Target zone is not reached by the subject during the trial, the value given is the
distance covered until the trial ends.

Unit of calibration (cm or inches)

The evolution of the value of this parameter is used as an index of spatial memory in the
Morris water maze test.

SMARTIO (automated calculation)

Zones Definition (a zone must be defined as “Target” zone).

Timings STOP conditions

Track Filters

Tracking point Criterion (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Calculated only for the Target zone
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Latency 1st Entrance to Target (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Latency to Target (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Mean Directionality to Target

Description

Formula & Special cases

Time elapsed until the subject enters the Target zone for the first time.
In the zone definition of the trial to analyze, at least one zone must be defined as Target
(Zone definition, Zones and Associations management).

If several zones are defined as “Target”, the latency is the time until the subject is detected
in the first of those zones.

When the Target zone is not reached by the subject during the trial, the system returns an
empty field.

Seconds

This calculation helps in the interpretation relative to the Latency to Target calculation in
the Morris water maze test.

SMARTIO (automated calculation)

Zones Definition (a zone must be defined as “Target” zone).

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Only calculated for the Target zone

Time elapsed until the subject enters the Target zone for the first time.
In the zone definition of the trial to analyze, at least one zone must be defined as Target
(Zone definition, Zones and Associations management).

If several zones are defined as “Target”, the latency is the time until the subject is detected
in the first of those zones.

When the Target zone is not reached by the subject during the trial, the system returns an
empty field.

Seconds

This calculation helps in the interpretation relative to the Latency to Target calculation in
the Morris water maze test.

SMARTIO (automated calculation)

Zones Definition (a zone must be defined as “Target” zone).

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Only calculated for the Target zone

The mean directionality is the numerical average of all absolute values of directionality
expressed in degrees defined as a measure of the extent to which the path heads directly
towards the Target zone (platform) as against veering in different directions.

In the zone definition of the trial to analyze, at least one zone must be defined as Target
(Zone definition, Zones and Associations management).
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Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Mean Distance to Target

Description

Formula & Special cases

Formula = ArcTan(Avg(Sin(a)) / Avg(Cos(a))).

Where ArcTan = Tangential Arc (inverse of tangent)

Avg = Average

Sin = Sine

Cos = Cosine

a =angle between the vector of the current direction of the subject path respect to the
vector representing the direct path heading to center of the target zone.

Targetzone

Starting
position

The portions of the track with displacement < 0.5 cm are not taken into consideration in
the calculation.

Unit of calibration (cm or inches)

When MDT is close to 02, the subject’s trajectory tends to head directly to the target zone.

When MDT is close to 909, the subject’s trajectory tends to take an “east” direction
perpendicular to the target zone direction.

When MDT is close to 1809, the subject’s trajectory tends to take a direction opposite to
the target zone direction.

When MDT is close to 2709, the subject’s trajectory tends to take a “west” direction
perpendicular to the target zone direction

SMARTIO (automated calculation)

Zones Definition (a zone must be defined as “Target” zone).

Timings STOP conditions

Track Filters

Tracking point Criterion (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Only calculated for the Target zone

The mean distance to target calculates the shortest distance between the tracked point of
the subject and the target zone and gives the average of this value by unit of time.

In the zone definition of the trial to analyze, at least one zone must be defined as Target
(Zone definition, Zones and Associations management).

www.panlab.com


http://www.panlab.com/

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Target Crossings

Description
Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Whishaw’s Error

Description

Formula & Special cases

If several zones are defined as “Target”, the value of this calculation is the distance covered
until the subject is detected in the first of those zones (and fulfilling the timing STOP
condition).

Unit of calibration (cm or inches)

In the Morris water maze test, this parameter gives an index of how much a subject has
been close to the platform during the trial.

SMARTIO (automated calculation)

Zones Definition (a zone must be defined as “Target” zone).

Timings STOP conditions

Track Filters

Tracking point Criterion (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

Only calculated for the Target zone

Number of times the subject has crossed the target zone (platform) during the trial.

In the zone definition of the trial to analyze, at least one zone must be defined as Target
(Zone definition, Zones and Associations management).

If several zones are defined as “Target”, the number crossing will be the total number of
target crossings of all the zones together.

The former platform crossings made during the probe phase of the Morris water maze test
can be used as an index of memory.

SMARTIO (automated calculation)

Zones Definition (a zone must be defined as “Target” zone).

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Only calculated for the Target zone

The Whishaw’s error is the percentage time the path of the subject is outside the beeline
corridor defined by the user between the starting point of the track and the center of mass
of the Target zone (platform).

In the zone definition of the trial to analyze, at least one zone must be defined as Target
(Zone definition, Zones and Associations management).

The Whishaw’s error corridor Width is defined by the user when selecting the calculation
to be included in the report (in the section “Settings associated to the selected
calculation”)
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Units

Scientific meaning
Created/Defined by
Related analysis settings

\60‘,,/// Corridor’s
&
S Width

Starting
position

Whishaw’s Error = ((Tt — TC) x 100)/Tt
Tt = Total duration of the trial
TC = Time spent in the Whishaw’s corridor

If the entire subject’s track is contained in the Whishaw’s corridor the value of the
Whishaw’s error is 0%.

If the entire subject’s track is out of the Whishaw’s corridor the value of the Whishaw’s
error is 100%.

The unit considered for both the corridor width and Whishaw’s error calculation is the unit
of

calibration used during the acquisition of each trial (cm or inches)

This parameter has been defined as a measure of average directionality to the target zone.
SMARTIO (automated calculation)

Zones Definition (a zone must be defined as “Target” zone).

Corridor Width

Timings STOP conditions

Track Filters

Tracking point Criterion (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

TRACKING T/Y-MAZE (TY)

1st Arm Choice

Description
Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Name of the first arm chosen/visited by the subject.

The zones corresponding to the 3 arms of the T/Y maze and a Middle zone must be
selected in the zone definition associated to the trials to analyze (section “Settings for Zone
Dependent Calculations/Triplet Settings)

This calculation is used in T- and Y-maze procedures (two-trial task) as an index of spatial
working memory.

SMARTIO (automated calculation)

Zones Definition (the arms must be defined in the Triplet settings).
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1st Choice Latency (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Alternation Triplet

Description
Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Alternation Triplet (%)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Track Filters
Zone Transition Criterion (only if TW extension is used)
START/END Time interval settings

Time elapsed until the subject makes its first arm choice.

The zones corresponding to the 3 arms of the T/Y maze and a Middle zone must be
selected in the zone definition associated to the trials to analyze (section “Settings for Zone
Dependent Calculations/Triplet Settings)

Seconds

This calculation is used in T- and Y-maze procedures (two-trial task) as an index of spatial
working memory.

SMARTIO (automated calculation)

Zones Definition (the arms must be defined in the Triplet settings).

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Number of 3 consecutive entries in different arms.

The zones corresponding to the 3 arms of the T/Y maze and a Middle zone must be
selected in the zone definition associated to the trials to analyze (section “Settings for Zone
Dependent Calculations/Triplet Settings)

This calculation is used in T- and Y-maze procedures (two-trial task) as an index of spatial
working memory.

SMARTIO (automated calculation)

Zones Definition (the arms must be defined in the Triplet settings).

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Percentage number of alternations triplet respect to the maximal number of possible
alternations.

Alternation Triplet % = (Number of alternation triplet x 100)/(Max Alternation Triplet)
See details of Alternation Triplet calculation in the corresponding section

%

This calculation is used in T- and Y-maze procedures (two-trial task) as an index of spatial
working memory.

SMARTIO (automated calculation)

Zones Definition (the arms must be defined in the Triplet settings).

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings
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Max Alternation Triplet

Description
Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Total Arm Entries

Description
Formula & Special cases
Scientific meaning

Created/Defined by
Related analysis settings

Maximal number of possible alternations.

Max Alternation Triplet = Total Arm Entries — 2

See details about the calculation of Total Arm Entries in the corresponding section.

This calculation is used in T- and Y-maze procedures (two-trial task) as an index of spatial
working memory.

SMARTIO (automated calculation)

Zones Definition (the arms must be defined in the Triplet settings).

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Total number of entries into each arm.

The zones corresponding to the 3 arms of the T/Y maze and a Middle zone must be
selected in the zone definition associated to the trials to analyze (section “Settings for Zone
Dependent Calculations/Triplet Settings)

This calculation is used in T- and Y-maze procedures (two-trial task) as an index of spatial
working memory.

SMARTIO (automated calculation)

Zones Definition (the arms must be defined in the Triplet settings).

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

TRACKING CONDITIONED PLACE PLATFORM (CPP)

Relative Time in Zone (%)

Description

Formula & Special cases

Units
Scientific meaning

% expression of the Relative Time in Zone (for more details see definition of this calculation
in this chapter) respect to the total time spent into the zones considered in the calculation.
A zone which time will be distributed to all the other zones must be selected in the zone
definition associated to the trials to analyze (section “Settings for Zone Dependent
Calculations/Relative Time Settings)

Relative time in zone (n) % = (Relative time in zone (n) x 100)/Total time.

n = name of the zone.

See details of the calculation of the Relative time in zone in the related section.

%

This calculation is commonly used in the conditioned place preference or aversion
experimental paradigm in which a box with 3 zones is used (2 compartments and 1
corridor). The relative time into the compartments is used to proportionally distribute the
time spentinto the corridor into the value of the time spent into the 2 other compartments
of the box. This operation normalizes the data between each subject and allows comparing
the % of time spent in each of the compartments associated to the Drug or Placebo
treatments.
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Created/Defined by
Related analysis settings

Distribution mode

SMARTIO (automated calculation)

Zones Definition (a “Distributed” zone must be selected)

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Calculated by considering all the zones included in the zone definition file but the data is
shown only for the zones defined by the user as zone of interest.

Relative Time in Zone (Seconds)

Description

Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

The relative time in a zone can be calculated in a zone definition containing more than 1
zone. In that case, the time spent in one user-defined zone is distributed to all the other
zones of the zone definition associated to the analyzed trial, in a way that maintains
constant the total duration of the trial. The recalculated time spent into the “receiving
zone” is then named “relative time”.

A zone which time will be distributed to all the other zones must be selected in the zone
definition associated to the trials to analyze (section “Settings for Zone Dependent
Calculations/Relative Time Settings)

Example of a zone definition with 3 zones: A, B, C. The C zone is the “distributed” one, so
its time will be distributed to all the other zones of the zone definition.

TrA = (TA x (TA +TB+TC))/(TA + TB).

and TrB = (TB x (TA +TB+TC))/(TA + TB).

Where,

TrA = Relative Time in Zone A

TA = time spent in Zone A

TB = time spent in Zone B

TC =time spent in Zone C

This calculation is independent of the selection of “zone of Interest”.

Seconds

This calculation is commonly used in the conditioned place preference or aversion
experimental paradigm in which a box with 3 zones is used (2 compartments and 1
corridor). The relative time into the compartments is used to proportionally distribute the
time spent into the corridor into the value of the time spent into the 2 other compartments
of the box. This operation normalizes the data between each subject and allows comparing
the % of time spent in each of the compartments associated to the Drug or Placebo
treatments.

SMARTIO (automated calculation)

Zones Definition (a “Distributed” zone must be selected)

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

Calculated by considering all the zones included in the zone definition file but the data is
shown only for the zones defined by the user as zone of interest.
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TRACKING TRIWISE (TW)

CCW Rotation Duration Total (Seconds)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Total time spent doing counterclockwise rotations in the analyzed trial.

Seconds

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

CCW Rotation Duration in Zone (Seconds)

Description

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time spent doing counterclockwise rotations calculated for each zone of the zone
definition associated to the analyzed trial.

Seconds

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

CCW Rotation Latency (Seconds)

Description

Units
Scientific meaning

Time elapsed until the first counterclockwise Rotation event is detected with the TriWise
extension.

Seconds

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
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Created/Defined by
Related analysis settings

Distribution mode

case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

CCW Rotation Mean Duration (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

CCW Rotation Number Total

Description

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Mean duration of the counterclockwise rotation events detected in the analyzed trial with
the TriWise extension.

CCW Rotation Mean Duration = CCW Rotation Duration Total / CCW Rotation Number
Total

Seconds

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total number of counterclockwise rotation events detected in the analyzed trial using the
TriWise extension.

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

www.panlab.com


http://www.panlab.com/

CCW Rotation Number in Zone

Description
Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

CCW Rotation Rate (ev./min)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Total number of counterclockwise rotation events detected using the TriWise extension
and calculated for each zone of the zone definition associated to the analyzed trial.

The number of counterclockwise rotation events detected in each zone is considered as
the number of counterclockwise rotation events that have been initiated in this zone.
This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of counterclockwise rotation events detected in the analyzed by unit of time.
Events/minute

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

CW Rotation Duration Total (Seconds)

Description
Units
Scientific meaning

Total time spent doing clockwise rotations in the analyzed trial.

Seconds

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
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Created/Defined by
Related analysis settings

Distribution mode

case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

CW Rotation Duration in Zone (Seconds)

Description

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time spent doing clockwise rotations calculated for each zone of the zone definition
associated to the analyzed trial.

Seconds

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

CW Rotation Latency (Seconds)

Description

Units
Scientific meaning

Created/Defined by
Related analysis settings

Time elapsed until the first clockwise Rotation event is detected with the TriWise
extension.

Seconds

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings
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Distribution mode

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

CW Rotation Mean Duration (Seconds)

Description

Formula & Special cases
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

CW Rotation Number Total

Description

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

CW Rotation Number in Zone

Description
Formula & Special cases

Scientific meaning

Mean duration of the clockwise rotation events detected in the analyzed trial with the
TriWise extension.

CW Rotation Mean Duration = CW Rotation Duration Total / CW Rotation Number Total
Seconds

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total number of clockwise rotation events detected in the analyzed trial using the TriWise
extension.

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total number of clockwise rotation events detected using the TriWise extension and
calculated for each zone of the zone definition associated to the analyzed trial.

The number of clockwise rotation events detected in each zone is considered as the
number of clockwise rotation events that have been initiated in this zone.

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
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Created/Defined by
Related analysis settings

Distribution mode

CW Rotation Rate (ev./min)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of clockwise rotation events detected in the analyzed by unit of time.
Events/minute

This calculation helps with the evaluation of the animal global motor pattern. In a more
specific manner, the measurement of rotation behavior is commonly used in animal model
of Parkinson with a lateral lesion of the dopaminergic innervation of the striatum. In that
case, the extent of rotation in a given direction is correlated with the extent of the lesion
performed.

SMARTIO (automated calculation)

Rotation Smoothing

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Rearing Duration Total (Seconds)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Total time spent doing rearing in the analyzed trial.

Seconds

The measurement of rearing behavior is commonly used as an index of animal exploration
behavior.

SMARTIO (automated calculation)

Rearing Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Rearing Duration in Zone (Seconds)

Description

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Rearing Latency (Seconds)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time spent doing rearing calculated for each zone of the zone definition associated to the
analyzed trial.

Seconds

The measurement of rearing behavior is commonly used as an index of animal exploration
behavior.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Rearing Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Time elapsed until the first rearing event is detected with the TriWise extension.

Seconds

The measurement of rearing behavior is commonly used as an index of animal exploration
behavior.

SMARTIO (automated calculation)

Rearing Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Rearing Mean Duration (Seconds)

Description

Formula & Special cases
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Mean duration of the rearing events detected in the analyzed trial with the TriWise
extension.

Rearing Mean Duration = Rearing Duration Total / Rearing Number Total

Seconds

The measurement of rearing behavior is commonly used as an index of animal exploration
behavior.

SMARTIO (automated calculation)

Rearing Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Rearing Number Total

Description
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Rearing Number in Zone

Description
Formula & Special cases
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Rearing Rate (ev./min)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Total number of rearing events detected in the analyzed trial using the TriWise extension.
The measurement of rearing behavior is commonly used as an index of animal exploration
behavior.

SMARTIO (automated calculation)

Rearing Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total number of rearing events detected using the TriWise extension and calculated for
each zone of the zone definition associated to the analyzed trial.

The number of rearing events detected in each zone is considered as the number of rearing
events that have been initiated in this zone.

The measurement of rearing behavior is commonly used as an index of animal exploration
behavior.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Rearing Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of rearing events detected in the analyzed by unit of time.

Events/minute

The measurement of rearing behavior is commonly used as an index of animal exploration
behavior.

SMARTIO (automated calculation)

Rearing Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Stretching Duration Total (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Distribution mode

Total time spent doing stretching events (or animal body elongations) in the analyzed trial.
Seconds

SMARTIO (automated calculation)

Stretching Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Stretching Duration in Zone (Seconds)

Description

Units
Created/Defined by
Related analysis settings

Distribution mode

Stretching Latency (Seconds)

Description
Units

Created/Defined by
Related analysis settings

Distribution mode

Time spent doing stretching events (or animal body elongations) calculated for each zone
of the zone definition associated to the analyzed trial.

Seconds

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Stretching Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest.

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Time elapsed until the detection of the first stretching event (or animal body elongations)
with the TriWise extension in the analyzed trial.

Seconds

SMARTIO (automated calculation)

Stretching Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Stretching Mean Duration (Seconds)

Description
Formula & Special cases
Units

Created/Defined by
Related analysis settings

Distribution mode

Stretching Number Total

Description

Created/Defined by
Related analysis settings

Distribution mode

Stretching Number in Zone

Description

Formula & Special cases

Created/Defined by
Related analysis settings

Distribution mode

Mean duration of the stretching events (or animal body elongations) detected in the
analyzed trial with the TriWise extension.

Stretching Mean Duration = Stretching Duration Total / Stretching Number Total

Seconds

SMARTIO (automated calculation)

Stretching Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total number of stretching events (or animal body elongations) detected in the analyzed
trial using the TriWise extension.

SMARTIO (automated calculation)

Stretching Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total number of stretching events (or animal body elongations) detected using the TriWise
extension and calculated for each zone of the zone definition associated to the analyzed
trial.

The number of stretching events detected in each zone is considered as the number of
stretching events that have been initiated in this zone.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Stretching Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest.

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Stretching Rate (ev./min)

Description
Units

Created/Defined by
Related analysis settings

Distribution mode

Number of stretching events (or animal body elongations) detected in the analyzed by unit
of time.

Events/minute

SMARTIO (automated calculation)

Stretching Threshold

Track Filters

Tracking Point Selection (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

EVENT SCORING

Event (n) Duration Total (Seconds)

Description
Units
Created/Defined by

Related analysis settings

Distribution mode

Total duration of events registered manually by the user (using the Event Marker) during
the data acquisition process of the analyzed trial.

Seconds

SMARTIO (automated calculation)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Event (n) Duration in Zone (Seconds)

Description

Formula & Special cases

Created/Defined by
Related analysis settings

Distribution mode

Total duration of events registered manually by the user (using the Event Marker) during
the data acquisition process of the analyzed trial and calculated for each zone of the
associated zone definition.

The presence of the animal in a given zone is determined by the position of the tracking
points registered concomitantly to the manual event scoring process, so the reliability of
this data will depend on the reliability of the registered track.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest.

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

www.panlab.com


http://www.panlab.com/

Event (n) Latency Time (Seconds)

Description
Units
Created/Defined by

Related analysis settings

Distribution mode

Time elapsed until the detection of the first events registered manually by the user (using
the Event Marker) during the data acquisition process of the analyzed trial.

Seconds

SMARTIO (automated calculation)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Event (n) Mean Duration (Seconds)

Description

Formula & Special cases
Units

Created/Defined by

Related analysis settings

Distribution mode

Event (n) Name

Description

Origin of the data
Created/Defined by

Event (n) Number Total

Description

Created/Defined by
Related analysis settings

Distribution mode

Event (n) Number in Zone

Description

Formula & Special cases

Mean duration of events registered manually by the user (using the Event Marker) during
the data acquisition process of the analyzed trial.

Event Mean Duration = Event Duration Total / Event Number Total

Seconds

SMARTIO (automated calculation)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Name of events registered manually by the user (using the Event Marker) during the data
acquisition process of the analyzed trial.

View/Event Marker used during the Data Acquisition process

User-defined

Total number of event (n) manually scored by the user (using the Event Marker) during the
data acquisition process of the analyzed trial.

SMARTIO (automated calculation)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Total number of events registered manually by the user (using the Event Marker) during
the data acquisition process of the analyzed trial and calculated for each zone of the
associated zone definition

The presence of the animal in a given zone is determined by the position of the tracking
points registered concomitantly to the manual event scoring process, so the reliability of
this data will depend on the reliability of the registered track.
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Created/Defined by
Related analysis settings

Distribution mode

Event (n) Rate (ev./min)

Description
Units
Created/Defined by

Related analysis settings

Distribution mode

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Track Filters

Zone Transition Criterion (only if TW extension is used)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest.

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of events registered manually by the user (using the Event Marker) during the
data acquisition process of the analyzed trial and expressed by unit of time.
Events/minute

SMARTIO (automated calculation)

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

GLOBAL ACTIVITY

Global Activity Total

Description
Formula & Special cases

Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

Global Activity in Zone

Description

Formula & Special cases

Total global activity registered in the analyzed trial.

The value of global activity is the sum of the differences between each 2 consecutive
frames of the image source processed during the acquisition of the data and expressed in
surface of calibration units. This accumulated difference is then divided by two as a
punctual movement of the animal generates a change in both the new place and in the
space left in the image.

Surface of calibration unit (cm? or inches?)

Quantitative evaluation of animal global activity and movement pattern.

SMARTIO (automated calculation)

Activity Smoothing

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Global activity registered and calculated for each zone of the zone definition associated to
the analyzed trial.

The value of global activity is the sum of the differences between each 2 consecutive
frames of the image source processed during the acquisition of the data and expressed in
surface of calibration units. This accumulated difference is then divided by two as a

www.panlab.com


http://www.panlab.com/

Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

Global Activity in Zone (%)

Description

Formula & Special cases
Units

Scientific meaning
Created/Defined by
Related analysis settings

Distribution mode

High Act. Duration Total (%)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

punctual movement of the animal generates a change in both the new place and in the
space left in the image.

Surface of calibration unit (cm? or inches?)

Quantitative evaluation of animal global activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Activity Smoothing

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Percentage of global activity registered in the zone with respect to the total global activity
registered in the analyzed trial.

% GA in Zone = (GA in Zone x 100)/GA Total

%

Quantitative evaluation of animal global activity and movement pattern.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Activity Smoothing

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Percentage of time spent in high activity state in the analyzed trial respect to the total
duration of the trial.

% High Act. Duration Total = (High Act. Duration Total x 100)/(Immobility Duration + Low
Act. Duration + High Act. Duration).

%

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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High Act. Duration Total (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

High Act. Duration in Zone (%)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time spent in high activity state in the analyzed trial.

The subject is considered in high activity state when its global activity is > to the user-
defined High Activity threshold setting.

Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Percentage of time spent in high activity state calculated for each zone of the zone
definition associated to the analyzed trial

% High Act. Duration in Zone = (High Act. Duration in Zone x 100)/ (Total Immobility
Duration + Total Low Act. Duration + Total High Act. Duration).

%

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Immobility Filter

Activity Smoothing

High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

High Act. Duration in Zone (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by

Time spent in high activity state calculated for each zone of the zone definition associated
to the analyzed trial.

The subject is considered in high activity state when its global activity is > to the user-
defined High Activity threshold setting.

Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)
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Related analysis settings

Distribution mode

High Act. Latency (Seconds)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Zones Definition

Zone of interest

Immobility Filter

Activity Smoothing

High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Time elapsed until the detection of the first high activity state in the analyzed trial.
Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

High Act. Mean Duration (Seconds)

Description

Formula & Special cases
Units

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

High Act. Number Total

Description
Formula & Special cases

Scientific meaning

Created/Defined by

Mean duration of the high activity events detected in the analyzed trial.

High Act. Mean Duration = High Act. Duration Total / High Act. Number Total

Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of high activity episodes detected in the analyzed trial.

The subject is considered in high activity state when its global activity is > to the user-
defined High Activity threshold setting.

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)
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Related analysis settings

Distribution mode

High Act. Rate (ev./min)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Immobility Duration Total (%)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Immobility Filter

Activity Smoothing

High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of high activity events detected in the analyzed trial by unit of time.
Events/minute

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Percentage of time spent in immobility state in the analyzed trial respect to the total
duration of the trial.

%lmmobility Duration Total = (Immobility Duration Total x 100)/(Immobility Duration +
Low Act. Duration + High Act. Duration).

%

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Immobility Duration Total (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Time spent in immobility state in the analyzed trial.

The subject is considered in immobility state when its global activity is < to the user-
defined Low Activity threshold setting.

Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.
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Created/Defined by
Related analysis settings

Distribution mode

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Immobility Duration in Zone (%)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Percentage of time spent in immobile state calculated for each zone of the zone definition
associated to the analyzed trial

% Immobility Duration in Zone = (Immobility Duration in Zone x 100)/ (Total Immobility
Duration + Total Low Act. Duration + Total High Act. Duration).

%

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

Etc.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Immobility Filter

Activity Smoothing

Low Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Immobility Duration in Zone (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Time spent in immobility state calculated for each zone of the zone definition associated
to the analyzed trial.

The subject is considered in immobility state when its global activity is < to the user-
defined Low Activity threshold setting.

Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

Etc.
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Created/Defined by
Related analysis settings

Distribution mode

Immobility Latency (Seconds)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Immobility Filter

Activity Smoothing

Low Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest
Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Time elapsed until the detection of the first immobility state in the analyzed trial.
Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

Etc.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Immobility Mean Duration (Seconds)

Description

Formula & Special cases
Units

Scientific meaning

Created/Defined by
Related analysis settings

Mean duration of the immobility events detected in the analyzed trial.

High Act. Mean Duration = Immobility Duration Total / Immobility Number Total

Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

Etc.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings
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Distribution mode

Immobility Number total

Description
Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Immobility Rate (ev./min)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Low Act. Duration Total (%)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of low activity episodes detected in the analyzed trial.

The subject is considered in Immobile state when its global activity is < to the user-defined
Low Activity threshold setting.

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

Etc.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of immobility events detected in the analyzed by unit of time.

Events/minute

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

Etc.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Percentage of time spent in low activity state in the analyzed trial respect to the total
duration of the trial.

% Low Act. Duration Total = (Low Act. Duration Total x 100)/(Immobility Duration + Low
Act. Duration + High Act. Duration).

%

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)
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Related analysis settings

Distribution mode

Immobility Filter

Activity Smoothing

Low and High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Low Act. Duration Total (Seconds)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Low Act. Duration in Zone (%)

Description
Formula & Special cases

Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time spent in low activity state in the analyzed trial.

The subject is considered in low activity state when its global activity is > to the user-
defined Low Activity threshold setting and < to the user-defined High Activity threshold
setting.

Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

Index for antidepressant-like effect of therapeutic drugs in the Forced-swimming (Porsolt)
and Tail-suspension tests.

Index related to emotional memory in the Fear conditioning test.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low and High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Percentage of time spent in low activity state calculated for each zone of the zone
definition associated to the analyzed trial

% Low Act. Duration in Zone = (Low Act. Duration in Zone x 100)/ (Total Immobility
Duration + Total Low Act. Duration + Total High Act. Duration).

%

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Immobility Filter

Activity Smoothing

Low and High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)
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Low Act. Duration in Zone (Seconds)

Description

Formula & Special cases
Units

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Low Act. Latency (Seconds)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Time spent in low activity state calculated for each zone of the zone definition associated
to the analyzed trial.

The subject is considered in low activity state when its global activity is > to the user-
defined Low Activity threshold setting and < to the user-defined High Activity threshold
setting.

Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Zones Definition

Zone of interest

Immobility Filter

Activity Smoothing

Low and High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each zone defined by the user as zone of interest

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Time elapsed until the detection of the first low activity state in the analyzed trial.
Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low and High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Low Act. Mean Duration (Seconds)

Description

Formula & Special cases
Units

Scientific meaning

Created/Defined by
Related analysis settings

Mean duration of the low activity events detected in the analyzed trial.

Low Act. Mean Duration = Low Act. Duration Total / Low Act. Number Total

Seconds

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low and High Activity threshold

START/END Time interval settings
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Distribution mode

Low Act. Number Total

Description
Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Low Act. Rate (ev./min)

Description
Units
Scientific meaning

Created/Defined by
Related analysis settings

EACH/SPLIT Time interval settings
Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of low activity episodes recorded in the analyzed trial.

The subject is considered in low activity state when its global activity is > to the user-
defined Low Activity threshold setting and < to the user-defined High Activity threshold
setting.

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low and High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings

Calculated for each subinterval of time defined by the user in the Analysis Time Interval
section (Each...)

Number of low activity events detected in the analyzed trial by unit of time.
Events/minute

Qualitative evaluation of animal global activity and movement pattern in standard open-
field test or in any mazes.

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low and High Activity threshold

START/END Time interval settings

EACH/SPLIT Time interval settings
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21.4.

EVENTS

Event Duration (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Event Index Nr.

Description

Created/Defined by
Related analysis settings

Event Name

Description

Origin of the data
Created/Defined by
Related analysis settings

DATA — EVENT LIST REPORT

Total duration of each event manually scored by the user.
Seconds

SMARTIO (automated calculation)

START/END Time interval settings

Index number of the each event manually scored by the user. The Event Index Number
begins at 1 and increases each time a new event is acquired.

SMARTIO (automated parameter)

START/END Time interval settings

Name of each event manually scored by the user.
View/Event Marker/Config...

User-Defined

Event Marker configuration

Event Rel. Time (HH:MM:SS,00)

Description
Units

Created/Defined by
Related analysis settings

Event Rel. Time (Seconds)

Description

Units
Created/Defined by
Related analysis settings

Time elapsed from the beginning of the trial until the beginning of each event manually
scored by the user.

HH:MM:SS,00

SMARTIO (automated calculation)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Time elapsed from the beginning of the trial until the beginning of each event manually
scored by the user.

Seconds

SMARTIO (automated calculation)

START/END Time interval settings
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Event System Time

Description
Units

Created/Defined by
Related analysis settings

Event Zone END

Description
Created/Defined by
Related analysis settings

Event Zone START

Description
Created/Defined by
Related analysis settings

Date and Clock time corresponding in which each event manually scored by the user
started.

The format of the time depends of the regional configuration of the computer used.
Commonly expressed in mm/dd/yy HH:MM:SS

SMARTIO (automated calculation)

START/END Time interval settings

Zone in which the manual scoring of the event ended.
SMARTIO (automated calculation)

Zone definition

Zone Transition Criterion (only for TW extension)
Track Filters

START/END Time interval settings

Zone in which the manual scoring of the event started.
SMARTIO (automated calculation)

Zone definition

Zone Transition Criterion (only for TW extension)
Track Filters

START/END Time interval settings
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21.5.

DATA — EVENT TRIGGER LIST REPORT

SAMPLE DATA

Action Description

Description

Origin of the data
Created/Defined by
Related analysis settings

Action Index Nr.

Description

Created/Defined by
Related analysis settings

Action Time (HH:MM:SS,00)

Description

Units

Created/Defined by
Related analysis settings

Action Time (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Condition to be fullfilled to trigger an action
Protocols

User-Defined

Event Marker configuration

Index number of the each action. The Action Index Number begins at 1 and increases
each time a new event is acquired.

SMARTIO (automated parameter)

START/END Time interval settings

Time elapsed from the beginning of the trial until the beginning of each action.
HH:MM:SS,00

SMARTIO (automated calculation)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Time elapsed from the beginning of the trial until the beginning of each action.
Seconds

SMARTIO (automated calculation)

START/END Time interval settings
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21.6. DATA — TRACK COORDINATES REPORT

SAMPLE DATA

Parallel Index

Description

Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

The parallel index indicates how parallel is a given direction of the animal single
movement in comparison to the direction of its previous single movement.

The angle of the path between the current direction of movement (p2 to p3, see
illustration) and the previous direction of movement (p1 to p2) is considered for
calculation the parallel index.

If this angle is < 20°, the value of the cosine of this angle is considered for this sample in
the parallel index calculation.

i P S

If this angle is < 90°, the value 0 is considered for this sample in the parallel index
calculation.

If this angle is > 90°, the value -1 is considered for this sample in the parallel index
calculation.

The samples corresponding to track displacement < 0.5 cm are not taken into
consideration in the calculation.

The possible values of parallel index are then between -1 and 1. The more the index is
closed to 1, the more the animal’s displacement follows a straight line. The more the
index is -1, the more the animal experiences changes of direction in its displacements.
The parallel index has been proposed to reflect the overall tendency to turn and the
angular magnitude of turns. The parallel index is not directly dependent on the distance
covered by the animal, and seems to significantly reflect subtle changes in the pattern
of locomotor activity that is characteristic of the exploration of an unfamiliar
environment compared to the locomotor movement in frequently visited areas. It is
postulated that the parallel index decreases with the familiarity of the area being
explored. The parallel index can also be used for characterizing the effect of a drug on
the pattern of animal locomotor displacements (as an example, its value is increased by
amphetamine).

SMARTIO (automated parameter)

Track Filters

Tracking point selection (only if TW extension is used)

Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.
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Sample Index Nr.

Description

Created/Defined by
Related analysis settings

Sample Time (HH:MM:SS,00)

Description

Units

Created/Defined by
Related analysis settings

Sample Time (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Sample Zone

Description
Created/Defined by
Related analysis settings

Distribution mode

Index number of each sample. The Sample Index Number begins at 1 and increases
with each stored sample.

SMARTIO (automated parameter)

Subject of Interest

START/END Time interval settings

Time elapsed from the beginning of the trial until the beginning of the current sample.
HH:MM:SS,00

SMARTIO (automated parameter)

Subject of Interest

START/END Time interval settings

Time elapsed from the beginning of the trial until the beginning of the current sample.
Seconds

SMARTIO (automated parameter)

Subject of Interest

START/END Time interval settings

Zone name where the subject is located in each sample.
SMARTIO (automated parameter)

Track Filters

Tracking point selection (only if TW extension is used)

Zone Transition Criterion (only if TW extension is used)
Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.
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Segment Angle (Degrees)

Description

Formula & Special cases

Units
Created/Defined by
Related analysis settings

Distribution mode

Segment Length

Description

Units

Created/Defined by
Related analysis settings

Distribution mode

Speed
Description
Units

Created/Defined by
Related analysis settings

Distribution mode

Angle formed by the last three consecutive valid coordinates of the subject that are at
least 0.5cm and 2pixels apart.

The angle of the path between the current direction of movement (p2 to p3, see
illustration) and the previous direction of movement (p1 to p2) according to the last
three consecutive valid coordinates that are at least 0.5cm and 2pixels appart.

min 0.5cm

Degrees

SMARTIO (automated parameter)

Track Filters

Tracking point selection (only if TW extension is used)
Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.

Length of each segment to be considered to calculate the segment angle.
Units as configured in calibration

SMARTIO (automated parameter)

Track Filters

Tracking point selection (only if TW extension is used)

Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.

The value of speed of the subject in each sample. A filter that is averaged according the
duration configured by the user is applied.

Units of calibration (cm or inches)/seconds

SMARTIO (automated parameter)

Track Filters

Speed smoothing

Tracking point selection (only if TW extension is used)

Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.
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Speed Status

Description
Created/Defined by
Related analysis settings

Distribution mode

Turning Tendency

Description

Formula & Special cases

Scientific meaning

Created/Defined by
Related analysis settings

Distribution mode

Name of the status of each speed of the subject: Resting, Slow, or Fast.
SMARTIO (automated parameter)

Track Filters

Speed Thresholds

Tracking point selection (only if TW extension is used)

Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.

The turning tendency gives an indication of the pattern of rotation of the animal
trajectory.

The turning tendency is calculated for each sample of time taking into account the
angle between the current direction of movement (p2 to p3, see illustration) and the
previous direction of movement (p1 to p2).

pl p2

1
1
1

v
1

A positive value of 1 is given to each sample which angle corresponds to a rotation to
the right direction.

A negative value of -1 is given to each sample which angle corresponds to a rotation to
the right direction.

The samples corresponding to track displacement < 0.5 cm are not taken into
consideration in the calculation.

The turning tendency calculation is of particular interest in any experiment in which the
animal is expected to have a turning tendency, as an example, in studies on animal
models of Parkinson disease with unilateral lesions in the dopaminergic nigrostriatal
system. In that case, the amount of rotation is correlated with the volume of the lesion.
SMARTIO (automated parameter)

Track Filters

Tracking point selection (only if TW extension is used)

Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.
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Vector Angle (Degrees)

Description
Formula & Special cases

Units
Created/Defined by
Related analysis settings

Distribution mode

Angle formed by the last three consecutive valid coordinates of the subject.
The angle of the path between the current direction of movement (p2 to p3, see
illustration) and the previous direction of movement (p1 to p2).

p3

Degrees

SMARTIO (automated parameter)

Track Filters

Tracking point selection (only if TW extension is used)
Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.

Vector Angular Speed (Degrees/Second)

Description

Units

Created/Defined by
Related analysis settings

Distribution mode

X Coordinate

Description
Created/Defined by
Related analysis settings

Distribution mode

Y Coordinate

Description
Created/Defined by
Related analysis settings

Distribution mode

Speed in degrees/second between each vector angle and the previous vector angle.
Degrees/Second

SMARTIO (automated parameter)

Track Filters

Tracking point selection (only if TW extension is used)

Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.

Calibrated X coordinate of the position of the subject in each sample.
SMARTIO (automated parameter)

Track Filters

Tracking point selection (only if TW extension is used)

Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.

Calibrated Y coordinate of the position of the subject in each sample.
SMARTIO (automated parameter)

Track Filters

Tracking point selection (only if TW extension is used)

Subject of Interest

START/END Time interval settings

Calculated for each subject participating in the current trial.
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21.7.

DATA — SPEED EPISODES LIST REPORT

TRACKING - STD

Episode Duration (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Episode Index Nr.

Description

Created/Defined by
Related analysis settings

Total duration of each speed episode.
Seconds

SMARTIO (automated calculation)
Speed Scale

Speed Smoothing

Speed Thresholds

START/END Time interval settings

Index number of each speed episode. The Episode Index Number begins at 1 and
increases each time a new episode is acquired.

SMARTIO (automated parameter)

Speed Smoothing

Speed Thresholds

START/END Time interval settings

Episode Rel. Time (HH:MM:SS,00)

Description
Units

Created/Defined by
Related analysis settings

Episode Rel. Time (Seconds)

Description

Units
Created/Defined by
Related analysis settings

Time elapsed from the beginning of the trial until the beginning of the current speed
episode.

HH:MM:SS,00

SMARTIO (automated calculation)

Speed Scale

Speed Smoothing

Speed Thresholds

START/END Time interval settings

Time elapsed from the beginning of the trial until the beginning of the current speed
episode.

Seconds

SMARTIO (automated calculation)

Speed Scale

Speed Smoothing

Speed Thresholds

START/END Time interval settings
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Episode Zone END

Description
Formula & Special cases

Created/Defined by
Related analysis settings

Episode Zone START

Description
Formula & Special cases

Created/Defined by
Related analysis settings

Event Name

Description
Created/Defined by
Related analysis settings

Zone in which each speed episode ended.

The presence of the animal in a given zone is determined by the position of the tracking
points registered concomitantly to the manual event scoring process, so the reliability
of this data will depend on the reliability of the registered track.

SMARTIO (automated calculation)

Zone definition

Speed Scale

Speed Smoothing

Speed Thresholds

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Zone in which each speed episode started.

The presence of the animal in a given zone is determined by the position of the tracking
points registered concomitantly to the manual event scoring process, so the reliability
of this data will depend on the reliability of the registered track.

SMARTIO (automated calculation)

Zone definition

Speed Scale

Speed Smoothing

Speed Thresholds

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Name of each speed episode: Resting, Slow, or Fast.
SMARTIO (automated calculation)

Speed Scale

Speed Smoothing

Speed Thresholds

START/END Time interval settings
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21.8. DATA — ACTIVITY EPISODES LIST REPORT

ACTIVITY EPISODES

Episode Duration (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Episode Index Nr.

Description

Created/Defined by
Related analysis settings

Total duration of each activity episode.
Seconds

SMARTIO (automated calculation)
Immobility Filter

Activity Smoothing

Low Activity threshold

START/END Time interval settings

Index number of each activity episode. The Episode Index Number begins at 1 and
increases each time a new episode is acquired.

SMARTIO (automated parameter)

Immobility Filter

Activity Smoothing

Activity Thresholds

START/END Time interval settings

Episode Rel. Time (HH:MM:SS,00)

Description

Units

Created/Defined by
Related analysis settings

Episode Rel. Time (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Time elapsed from the beginning of the trial until the beginning of each activity episode.
HH:MM:SS,00

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Activity Thresholds

START/END Time interval settings

Time elapsed from the beginning of the trial until the beginning of each activity episode.
Seconds

SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Activity Thresholds

START/END Time interval settings
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Episode Zone END

Description
Formula & Special cases

Created/Defined by
Related analysis settings

Episode Zone START

Description
Formula & Special cases

Created/Defined by
Related analysis settings

Event Name

Description
Created/Defined by
Related analysis settings

Zone in which each activity episode ended.

The presence of the animal in a given zone is determined by the position of the tracking
points registered concomitantly to the manual event scoring process, so the reliability of
this data will depend on the reliability of the registered track.

SMARTIO (automated calculation)

Zone definition

Immobility Filter

Activity Smoothing

Low Activity threshold

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Zone in which each activity episode started.

The presence of the animal in a given zone is determined by the position of the tracking
points registered concomitantly to the manual event scoring process, so the reliability of
this data will depend on the reliability of the registered track.

SMARTIO (automated calculation)

Zone definition

Immobility Filter

Activity Smoothing

Low Activity threshold

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Name of each activity episode: Immobile, Low Activity or High Activity.
SMARTIO (automated calculation)

Immobility Filter

Activity Smoothing

Low Activity threshold
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21.9.

ROTATIONS

Event Name

Description
Created/Defined by
Related analysis settings

Rotation Duration (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Rotation Index Nr.

Description

Created/Defined by
Related analysis settings

DATA — TRIWISE ROTATION LIST REPORT

Name of the detected event: CW rotation or CCW rotation.
SMARTIO (automated calculation)

Rotation Smoothing

START/END Time interval settings

Total duration of each rotation event.
Seconds

SMARTIO (automated calculation)
Rotation Smoothing

START/END Time interval settings

Index number of each rotation event. The rotation Index Number begins at 1 and
increases each time a new episode is acquired.

SMARTIO (automated parameter)

Rotation Smoothing

START/END Time interval settings

Rotation Rel. Time (HH:MM:SS,00)

Description

Units

Created/Defined by
Related analysis settings

Rotation Rel. Time (Seconds)

Description

Units
Created/Defined by
Related analysis settings

Time elapsed from the beginning of the trial until the beginning of the rotation event.
HH:MM:SS,00

SMARTIO (automated calculation)

Rotation Smoothing

START/END Time interval settings

Time elapsed from the beginning of the trial until the beginning of the current rotation
event.

Seconds

SMARTIO (automated calculation)

Rotation Smoothing

START/END Time interval settings
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Rotation Zone END

Description
Created/Defined by
Related analysis settings

Rotation Zone START

Description
Created/Defined by
Related analysis settings

Zone in which each rotation event ended.
SMARTIO (automated calculation)

Zone definition

Rotation Smoothing

Zone Transition Criterion (only for TW extension)
Track Filters

START/END Time interval settings

Zone in which of each rotation event started.
SMARTIO (automated calculation)

Zone definition

Rotation Smoothing

Zone Transition Criterion (only for TW extension)
Track Filters

START/END Time interval settings
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21.10. DATA —TRIWISE REARING LIST REPORT

REARINGS
Event Name

Description
Created/Defined by
Related analysis settings

Rearing Duration (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Rearing Index Nr.

Description

Created/Defined by
Related analysis settings

Name of the detected event: rearing.
SMARTIO (automated calculation)
Rearing threshold

START/END Time interval settings

Total duration of each rearing event.
Seconds

SMARTIO (automated calculation)
Rearing threshold

START/END Time interval settings

Index number of each rearing event. The Rearing Index Number begins at 1 and increases
each time a new episode is acquired.

SMARTIO (automated parameter)

Rearing threshold

START/END Time interval settings

Rearing Rel. Time (HH:MM:SS,00)

Description

Units

Created/Defined by
Related analysis settings

Rearing Rel. Time (Seconds)

Description

Units
Created/Defined by
Related analysis settings

Time elapsed from the beginning of the trial until the beginning of the rearing event.
HH:MM:SS,00

SMARTIO (automated calculation)

Rearing threshold

START/END Time interval settings

Time elapsed from the beginning of the trial until the beginning of the current rearing
event.

Seconds

SMARTIO (automated calculation)

Rearing threshold

START/END Time interval settings
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Rearing Zone END

Description
Created/Defined by
Related analysis settings

Rearing Zone START

Description
Created/Defined by
Related analysis settings

Zone in which each rearing event ended.
SMARTIO (automated calculation)

Zone definition

Rearing threshold

Zone Transition Criterion (only for TW extension)
Track Filters

START/END Time interval settings

Zone in which of each rearing event started.
SMARTIO (automated calculation)

Zone definition

Rearing threshold

Zone Transition Criterion (only for TW extension)
Track Filters

START/END Time interval settings
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21.11. DATA - TRIWISE STRETCHING REPORT

STRETCHINGS

Event Name
Description Name of the detected event: stretching.
Created/Defined by SMARTIO (automated calculation)

Related analysis settings Stretching threshold
START/END Time interval settings

Stretching Duration (Seconds)

Description Total duration of each stretching event.
Units Seconds
Created/Defined by SMARTIO (automated calculation)

Related analysis settings Stretching threshold
START/END Time interval settings

Stretching Index Nr.

Description Index number of each stretching event. The stretching Index Number begins at 1 and
increases each time a new episode is acquired.
Created/Defined by SMARTIO (automated parameter)

Related analysis settings Stretching threshold
START/END Time interval settings

Stretching Rel. Time (HH:MM:SS,00)

Description Time elapsed from the beginning of the trial until the beginning of the stretching event.
Units HH:MM:SS,00
Created/Defined by SMARTIO (automated calculation)

Related analysis settings Stretching threshold
START/END Time interval settings

Stretching Rel. Time (Seconds)

Description Time elapsed from the beginning of the trial until the beginning of the current stretching
event.

Units Seconds

Created/Defined by SMARTIO (automated calculation)

Related analysis settings Stretching threshold
START/END Time interval settings
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Stretching Zone END

Description
Created/Defined by
Related analysis settings

Stretching Zone START

Description
Created/Defined by
Related analysis settings

Zone in which each stretching event ended.
SMARTIO (automated calculation)

Zone definition

Stretching threshold

Zone Transition Criterion (only for TW extension)
Track Filters

START/END Time interval settings

Zone in which each stretching event started.
SMARTIO (automated calculation)

Zone definition

Stretching threshold

Zone Transition Criterion (only for TW extension)
Track Filters

START/END Time interval settings
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21.12.

ZONE TRANSITIONS LIST REPORT

ZONE TRANSITIONS

Accumulated Time (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Entries Number

Description
Created/Defined by
Related analysis settings

Transition Current Zone

Description

Origin of the data
Created/Defined by
Related analysis settings

Transition Index Nr.

Description
Formula & Special cases

Created/Defined by
Related analysis settings

Total time spent in each zone from the beginning of the trial.
Seconds

SMARTIO (automated calculation)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Total number of times the subject entered each zone from the beginning of the trial.
SMARTIO (automated calculation)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Name of each zone.

Experimentation Assistant/Zone Definition/ZonesAssoc. Management
User-Defined

Zone Definition (user-defined zone name)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Index number of the zone transitions. The transition Index Number begins at 1 and
increases each time the animal enters in a new zone.

The zone in which the subject begins the trial is not counted as an entry, so nor as a
transition.

SMARTIO (automated parameter)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings
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Transition Rel. Time (HH:MM:SS,00)

Description Time elapsed from the beginning of the trial until the subject enters into a new zone
(transition). Expressed in HH:MM:SS,00.

Units HH:MM:SS,00

Created/Defined by SMARTIO (automated calculation)

Related analysis settings START/END Time interval settings

Transition Rel. Time (Seconds)

Description Time elapsed from the beginning of the trial until the subject enters into a new zone
(transition). Expressed in Seconds

Units Seconds

Created/Defined by SMARTIO (automated calculation)

Related analysis settings Zone Transition Criterion (only for TW extension)
Track Filters
START/END Time interval settings

Transition Time In Zone (Seconds)

Description Time spent in each zone. This time is reset when the subject enters again in the same
zone.

Units Seconds

Created/Defined by SMARTIO (automated calculation)

Related analysis settings Zone Transition Criterion (only for TW extension)
Track Filters
START/END Time interval settings

Traveled Distance

Description Distance traveled by the subject in each zone. This value is reset when the subject enters
again in the same zone.

Units Calibration units (cm or inches)

Created/Defined by SMARTIO (automated calculation)

Related analysis settings Zone Transition Criterion (only for TW extension).
Track Filters.
START/END Time interval settings.
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21.13. DATA — ASSOCIATION TRANSITION LIST REPORT

ZONE TRANSITIONS

Accumulated Time (Seconds)

Description

Units

Created/Defined by
Related analysis settings

Entries Number

Description

Created/Defined by
Related analysis settings

Transition Current Zone

Description

Origin of the data
Created/Defined by
Related analysis settings

Transition Index Nr.

Description
Formula & Special cases

Created/Defined by
Related analysis settings

Total time spent in each zone association from the beginning of the trial.
Seconds

SMARTIO (automated calculation)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Total number of times the subject entered into each zone association from the beginning
of the trial.

SMARTIO (automated calculation)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Name of each zone association.

Experimentation Assistant / Zone Definition / Zones Assoc. Management
User-Defined

Zone Definition (user-defined zone name)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Index number of the zone association transitions. The transition Index Number begins at
1 and increases each time the animal enters in a new zone association.

The zone association in which the subject begins the trial is not counted as an entry, so
nor as a transition.

SMARTIO (automated parameter)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Transition Rel. Time (HH:MM:SS,00)

Description

Units

Time elapsed from the beginning of the trial until the subject enters into a new zone
association (transition). Expressed in HH:MM:SS,00.
HH:MM:SS,00
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Created/Defined by
Related analysis settings

Transition Rel. Time (Seconds)

Description

Units
Created/Defined by
Related analysis settings

SMARTIO (automated calculation)
START/END Time interval settings

Time elapsed from the beginning of the trial until the subject enters into a new zone
association (transition). Expressed in Seconds

Seconds

SMARTIO (automated calculation)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Transition Time In Zone (Seconds)

Description
Units

Created/Defined by
Related analysis settings

Traveled Distance

Description

Units
Created/Defined by
Related analysis settings

Time spent in each zone association. This time is reset when the subject enters again in
the same zone association.

Seconds

SMARTIO (automated calculation)

Zone Transition Criterion (only for TW extension)

Track Filters

START/END Time interval settings

Distance traveled by the subject in each zone association. This value is reset when the
subject enters again in the same zone association.

Calibration units (cm or inches)

SMARTIO (automated calculation)

Zone Transition Criterion (only for TW extension).

Track Filters.

START/END Time interval settings.
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21.14. DATA - GLOBAL ACTIVITY RAW DATA REPORT

SAMPLE DATA

Current Global Activity

Description Accumulate of the global activity in all zones.
Units Units of calibration (cm or inches)?/seconds
Created/Defined by SMARTIO (automated parameter)

Related analysis settings Zone of Interest

Immobility Filter

Activity Smoothing

Activity Thresholds

START/END Time interval settings

Current Global Activity In Zone

Description Global activity in each zone.

Units Units of calibration (cm or inches)?/seconds
Created/Defined by SMARTIO (automated parameter)

Related analysis settings Zone of Interest

Immobility Filter

Activity Smoothing

Activity Thresholds

START/END Time interval settings

Distributed mode Calculated for each zone defined by the user as zone of interest

Sample Index Nr.

Description Index number of each sample. The Sample Index Number begins at 1 and increases
with each stored sample.

Created/Defined by SMARTIO (automated parameter)

Related analysis settings START/END Time interval settings

Sample Time (HH:MM:SS,00)

Description Time elapsed from the beginning of the trial until the beginning of the current
sample.

Units HH:MM:SS,00

Created/Defined by SMARTIO (automated parameter)

Related analysis settings START/END Time interval settings

Sample Time (Seconds)

Description Time elapsed from the beginning of the trial until the beginning of the current
sample.

Units Seconds

Created/Defined by SMARTIO (automated parameter)

Related analysis settings START/END Time interval settings
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21.15.

ACQUISITION CONFIGURATION

CALIBRATION

ACQ. Calibration Horizontal

Reports

Description

Formula & Specific cases
Origin of the data

Units

Scientific meaning

Created/Defined by

ACQ. Calibration Units

Reports
Description
Origin of the data
Units

Scientific meaning

Created/Defined by

ACQ. Calibration Vertical

Reports

Description

Formula & Specific cases
Origin of the data

Units

Scientific meaning

Created/Defined by

ACQ. Image Height (Pixels)

Reports

Description
Units
Created/Defined by

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list.

Horizontal calibration used during trial acquisition.

This is the horizontal dimension of 1 pixel expressed in unit of calibration.
Experimentation Assistant/Calibration

Calibration unit: cm or inches

The calibration is needed to make SMARTIO able to provide related data directly in cm or
inches (distance, speed...).

User-defined

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list.

Unit of length used during trial acquisition.

Experimentation Assistant/Calibration

Calibration unit: cm or inches

The calibration is needed to make SMARTIO able to provide related data directly in cm or
inches (distance, speed...).

User-defined

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list.

Vertical calibration used during trial acquisition.

This is the vertical dimension of 1 pixel expressed in unit of calibration.

Experimentation Assistant/Calibration

Calibration unit: cm or inches

The calibration is needed to make SMARTIO able to provide related data directly in cm or
inches (distance, speed...).

User-defined

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list.

Height of the image received from the image source.

Pixels.

SMARTIO (automated parameter)
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ACQ. Image Width (Pixels)

Reports

Description
Units
Created/Defined by

DETECTION

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list.

Width of the image received from the image source.

Pixels.

SMARTIO (automated parameter)

ACQ. Activity Detection Threshold

Reports

Description

Origin of the data
Units
Created/Defined by

ACQ. Detection Brightness

Reports
Description

Origin of the data
Created/Defined by

ACQ. Detection Contrast

Reports

Description
Origin of the data
Created/Defined by

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list, Event list.

Value of the Track Detection Threshold configuration used during trial acquisition.
Experimentation Assistant/Detection settings/Track detection

N/A (value from 0 to 255)

User-defined

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list, Event list.

Value of the General Brightness configuration used during trial acquisition.
Experimentation Assistant/Detection settings/Brightness & Contrast

User-defined

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list, Event list.

Value of the General Contrast configuration used during trial acquisition.
Experimentation Assistant/Detection settings/Brightness & Contrast

User-defined

ACQ. Track Detection Anti-Vibration Filter

Reports

Description

Origin of the data
Units
Created/Defined by

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list, Event list.

Value of the option “Use anti-vibrations filter” during trial acquisition.
Experimentation Assistant/Detection settings/Track detection

Cm/sec or inch/sec.

User-defined
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ACQ. Track Detection Erosion

Reports

Description

Origin of the data
Units
Created/Defined by

ACQ. Track Detection Mode

Reports
Description

Origin of the data
Created/Defined by

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list, Event list.

Value of the Track Detection Erosion configuration used during trial acquisition.
Experimentation Assistant/Detection settings/Track detection

Pixels.

User-defined

Summary report, Zone transition list, TriWise rearing list, TriWise rotation list, TriWise
stretching list, Event list.

Track detection mode used for data acquisition and selected in the Detection settings
panel

Experimentation Assistant/Detection settings/Track detection

User-defined

ACQ. Track Detection Threshold

Reports

Description

Origin of the data
Units
Created/Defined by

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list, Event list.

Value of the Track Detection Threshold configuration used during trial acquisition.
Experimentation Assistant/Detection settings/Track detection

N/A (value from 0 to 255)

User-defined

ACQ. Tracking Point Selection (TW)

Reports
Description

Origin of the data
Created/Defined by

ACQ. Zone Specific BC

Reports
Description

Origin of the data
Created/Defined by

Summary report, Zone transition list, TriWise rearing list, TriWise rotation list, TriWise
stretching list, Event list.

Tracking point used during trial acquisition: Head, Center of mass or Tail.
Experimentation Assistant/Detection settings/Track detection/TriWise Settings
User-defined

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list, Event list.

Acquisition zone specific Brightness/Contrast: state of activation of the option “Use
special lighting conditions for this zone” set by the User in the SMARTIO Detection panel.
Experimentation Assistant/Detection settings/Brightness & Contrast

User-defined
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ACQ. Zone Transition Criterion (TW)

Reports Summary report, Zone transition list, TriWise rearing list, TriWise rotation list, TriWise
stretching list, Event list.

Description Zone transition criterion used during trial acquisition: Center of mass, Center and head,
head or Whole subject.

Origin of the data Experimentation Assistant/Detection settings/Track detection/TriWise Settings

Created/Defined by User-defined

TIMING SETTINGS

ACQ. Timing Acquisition Time (HH:MM:SS,00)

Reports All reports

Description Data acquisition time (duration) set by the user.

Origin of the data Experimentation Assistant/Timing settings/Trial Execution
Units HH:MM:SS,00

Created/Defined by User-defined

ACQ. Timing Latency Time (HH:MM:SS,00)

Reports All reports

Description Time latency set until data acquisition starts.

Origin of the data Experimentation Assistant/Timing settings/Trial Execution
Units HH:MM:SS,00

Created/Defined by User-defined

ACQ. Timing Mode

Reports All reports

Description Timing Mode set by the User in the SMARTIO Time Settings panel: free running or Pre-set
time.

Origin of the data Experimentation Assistant/Timing settings/Trial Execution

Created/Defined by User-defined

ACQ. Timing Stop Mode

Reports All reports

Description Option and configuration set by the User for stopping data acquisition.
Origin of the data Experimentation Assistant/Timing settings/Finishing Conditions
Created/Defined by User-defined
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21.16. ANALYSIS CONFIGURATION

TRACKING - STD

AN. Speed Smoothing

Reports Summary report, Zone transition list, TriWise rearing list, TriWise rotation list, TriWise
stretching list.

Description Value of the Speed Smoothing used for analysis.

Origin of the data Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/Speed Settings

Units Seconds

Created/Defined by User-defined

AN. Speed Threshold Fast

Reports Summary report, Zone transition list, TriWise rearing list, TriWise rotation list, TriWise
stretching list.

Description Speed Fast Moving Threshold used in analysis for defining the subject Fast moving state.

Origin of the data Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/Speed Settings

Units Cm or inches per seconds (depending on the calibration settings)

Created/Defined by User-defined

AN. Speed Threshold Resting

Reports Summary report, Zone transition list, TriWise rearing list, TriWise rotation list, TriWise
stretching list.

Description Speed Slow Moving Threshold used in analysis for defining the subject resting state.

Origin of the data Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/Speed Settings

Units Cm or inches per seconds (depending on the calibration settings)

Created/Defined by User-defined

TRACKING —TW

AN. Rearing Threshold (TW)

Reports Summary report, TriWise Rearing list.

Description TriWise threshold used in analysis for the automated detection of rearing events.

Origin of the data Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/TriWise Settings

Created/Defined by User-defined
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AN. Rotation Smoothing (TW)

Reports
Description
Origin of the data

Units
Created/Defined by

AN. Stretching Threshold (TW)

Reports
Description
Origin of the data

Created/Defined by

AN. Track Point Selection (TW)

Reports

Description
Origin of the data

Created/Defined by

Summary report, TriWise rotation list.

TriWise smoothing time used in analysis for the automated detection of rotation events.
Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/TriWise Settings

Seconds

User-defined

Summary report, TriWise stretching list.

TriWise theshold used in analysis for the automated detection of stretching events.
Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/TriWise Settings

User-defined

Summary report, Zone transition list, TriWise rearing list, TriWise rotation list, TriWise
stretching list, Event list.

Tracking point used in Analysis: Head, Center of mass or Tail.

Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/TriWise Settings

User-defined

AN. Zone Transition Criteria (TW)

Reports

Description
Origin of the data

Created/Defined by

Zone transition criterion used in Analysis: Center of mass, Center and head, head or
Whole subject.

Tracking point used in Analysis: Head, Center of mass or Tail.

Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/TriWise Settings

User-defined

GLOBAL ACTIVITY

AN. Activity Smoothing

Reports
Description
Origin of the data

Units
Created/Defined by

Summary report, Activity episode list.

Value of the Activity Smoothing used for analysis.

Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/Activity Settings

Seconds

User-defined
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AN. Activity Threshold High

Reports
Description

Origin of the data

Units
Created/Defined by

AN. Activity Threshold Low

Reports
Description
Origin of the data

Units
Created/Defined by

AN. Immobility Filter

Reports
Description

Origin of the data

Units
Created/Defined by

Summary report, Activity episode list.

Low Activity Threshold used in analysis for defining the subject low and high activity
episodes.

Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/Activity Settings

cm2/s or inch2/s (depending of the calibration settings)

User-defined

Summary report, Activity episode list.

Low Activity Threshold used in analysis for defining the subject immobility episodes.
Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/Activity Settings

cm2/s or inch2/s (depending of the calibration settings)

User-defined

Summary report, Activity episode list.

Value of Immobility filter used in analysis for filtering the immobility episodes by their
duration.

Experimentation Assistant/Analysis/Report Definition/ Report (select one)/Edit Global
analysis configuration/Activity Settings

Seconds

User-defined

ZONE DEFINITION

AN. Whishaw’s Error Corridor Width

Reports

Description

Formula & Specific cases
Origin of the data

Units
Created/Defined by

AN. Zone Associations Number

Reports
Description
Created/Defined by

Summary report

Width of the Whishaw’s Error corridor used in analysis.

See details about the Whishaw’s error corridor in chapter 21.3 - Whishaw’s Error
Experimentation Assistant/Analysis/Summary report/Whishaw’s error/Settings
associated to the selected calculation

Calibration unit: cm or inches

User-defined

All reports
Number of associations contained in the Zone Definition used for the analysis of the trial.
User-defined
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AN. Zone Definition Name

Reports
Description

Origin of the data
Created/Defined by

All reports

Name of the Zone definition used for the analysis of the trial.
Experimentation Assistant/Analysis/General Configuration/Zones Definition
User-defined

AN. Zone Relative Time Settings

Reports

Description

Formula & Specific cases
Origin of the data

Created/Defined by

AN. Zone Triplet Settings

Reports
Description

Formula & Specific cases
Origin of the data

Created/Defined by

AN. Zones Number

Reports
Description
Created/Defined by

TIMING

AN. Time Interval SPLIT

Reports

Description
Origin of the data

Units
Created/Defined by

Summary report

Name of the “distributed zone” used for calculating the relative time in zones.

See details about the Relative time in zones in chapter 21.3 - Relative Time in Zone (%)
Experimentation Assistant/Zones Definition/Zones - Assoc. Management/Show Zones-
Assoc. Management dialog.../Settings for Zone Dependent Calculations/Relative Time
Settings

User-defined

Summary report

Name of the zones Center zone and the 3 Arms zones (A, B and C) respectively used for
calculating the data related to T- maze and Y-maze experiments (alternation triples, max.
number of arm visits etc.).

See details about the related calculation in chapter 21.3 - Alternation Triplet
Experimentation Assistant/Zones Definition/Zones - Assoc. Management/Show Zones-
Assoc. Management dialog.../Settings for Zone Dependent Calculations/Triplet Settings
User-defined

All reports
Number of zones contained in the Zone Definition used for the analysis of the trial.
User-defined

Summary report, Zone transition list, Activity episode list, TriWise rearing list, TriWise
rotation list, TriWise stretching list.

Subinterval of time of trial analysis set by the user for analysis.

Experimentation Assistant/Analysis/General Configuration/Time Interval/User
Defined/Each

HH:MM:SS,00

User-defined
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AN. Time Interval START

Reports
Description

Origin of the data

Units
Created/Defined by

AN. Time Interval STOP

Reports
Description

Origin of the data

Units
Created/Defined by

AN. Timing Stop Mode

Reports
Description

Origin of the data

Created/Defined by

All reports

Starting time of trial analysis (respect to the starting time of the full trial) set by the user
for analysis.

Experimentation Assistant/Analysis/General Configuration/Time Interval/User
Defined/Start

HH:MM:SS,00

User-defined

All reports

Ending time of trial analysis (respect to the starting time of the full trial) set by the user
for analysis.

Experimentation Assistant/Analysis/General Configuration/Time Interval/User
Defined/End

HH:MM:SS,00

User-defined

All reports

Option and configuration set by the User for setting the stopping conditions to be taken
into account for analysis.

Experimentation Assistant/Analysis/report definitions (select one)/Edit global analysis
configuration.../General data/Stop Conditions

User-defined

DATA FILTERING

AN. Anti-Artifact Filter

Reports

Description
Origin of the data

Units
Created/Defined by

AN. Anti-Vibration Filter

Reports

Description
Origin of the data

Summary report, Zone transition list, Event list, TriWise rearing list, TriWise rotation list,
TriWise stretching list.

Threshold of speed set for the artifact rejection filter and used for analysis.
Experimentation Assistant/Analysis/report definitions (select one)/Edit global analysis
configuration.../Trajectory filtering and smoothing/Apply artifact rejection to all tracks
cm/s or inch/s (depending of the calibration unit settings)

User-defined

Summary report, Zone transition list, Event list, TriWise rearing list, TriWise rotation list,
TriWise stretching list.

Threshold of speed set for the anti-vibration filter and used for analysis.

Experimentation Assistant/Analysis/report definitions (select one)/Edit global analysis
configuration.../Trajectory filtering and smoothing/Apply anti-vibrations filter to all tracks
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Units
Created/Defined by
AN. Smoothing LOWESS

Reports

Description
Origin of the data

Created/Defined by

cm/s or inch/s (depending of the calibration unit settings)
User-defined

Summary report, Zone transition list, Event list, TriWise rearing list, TriWise rotation list,
TriWise stretching list.

Status of activation of the Smoothing LOWESS option.

Experimentation Assistant/Analysis/report definitions (select one)/Edit global analysis
configuration.../Trajectory filtering and smoothing/Apply artifact rejection to all tracks
User-defined
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22. CONTACT INFORMATION

We are available to help you with your questions and concerns. Should you hit a roadblock or need some additional training,
please feel free to visit the HBIO Behavior Support Center at https://hbiobehavior.zendesk.com to find articles and helpful
information in our knowledge base, Chat with an agent, or setup time to receive one-on-one consultation. You can also
visit our webpage on www.panlab.com and send an email to our technical support at support@panlab.com .

We are happy to help!

When contacting us, please remember to share the screenshot of the information about your license. You will find it clicking
on Help in the Menu bar and then selecting About:
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