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1. Introduction

EthoTrackis a video tracking software intended for the study of animal behavior.
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EthoTrack brings together all the tools essential to the smooth running of an experiment on animal behavior:

. Definition of all parameters of the experiment.
o Animal management.

. Definition and management of tests.

. Recording videos with a simple USB camera.

. Analysis of recorded videos.

. Creation of detailed reports and graphs.



2. User Interface Overview
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o Main button

The application's main button that allows you to save the currentexperiment or quit Ethotrack at any
time.

° Ribbonbar

Ribbon of commands organized in the form of 8 tabs. Each tab corresponding to a display mode :

. File

. erriment

. List of videos
. Current video
. List of animals
. List of tests

. Current test

. Reports

o Main part

The central partof the interface which varies accordingto the selected display mode .



o Toolwindows

The tool windows (or side panels) which also depend on the display mode and whose layout can be
customized:

. The workspace (in all the tabs except the "File" tab): displays in tree form all the elements of the
currentexperiment (protocol, animals, tests, ...).

. Display panel (only in the "Current test" view): allows you to select the elements to display in
the central partof the "Current test" view.

. Information panel (only in the "Current test" view) : displays important information on the
currenttest.
. Curves panel (only in the "Current test" view) : displays analysis results in graphic form, such as

the animal's movement speed, periods of immobility, the animal's presence in a zone of interest, etc.

A tool window canbe:
. Anchored to an edge of the main Ethotrack window.
. Placed as an independent floating window.

. Hidden along the edge of the main Ethotrack window: in this case, only the name of the window
appears along the edge and it suffices to point the mouse cursoron this name to make the window
appear.

El % %

-t Mon expérience

&

1

=15 Protocoles
.[Z] Protocole
-l Animaux

&5 Tests
-] Protocole

[IEARI @p aaeds U

|!|3m31$ asedsg S_H

Arrange and dock tool windows:
Method 1:
Click on the window title bar and dragit while holding down the left mouse button.

Several guides appear on the screen to indicate the positions to which you can dock the window.



Move the mouse cursorover one of the guides to reveal a blue shaded area that indicates the position
where the window will be anchored.

é...‘: 025 =
T DEEJ-15F £

|:| Trace temporaire [ Centre ] ——
|:| Trace [ Centre) ——
211 Aréne / Zones

If the position suits you, release the mouse button to dock the window.

You canalso release the mouse button outside of a guide to make the window float and position it
anyw here on the screen.

Method 2:

Click with the right mouse button on the title bar of the window to bring up the contextual menu then
choose a command:

Floating: makes the window float and moves it to the last known floating position.
Dockable: Docksthe window to the edge of the main window at the last known docked position.

Hide: hides the window. You can use the corresponding button on the command ribbon to make it
reappear.

Auto-hide: only the window name appears along the edge, and hovering the mouse cursorover
that name will bring up the window.

Method 3:

Double-click on the title bar of the window to switch from the "floating window" state to the "docked
window" state and vice versa.



|
o You can, at any time, restore the layout of the default windows as it was when Ethotrack was first launched.

To do this: open the Ethotrack "Options" dialog box by clicking on the Options Ejle menu comma nd, then click

Restore default windows layout
on

2.1. Workspace

The side panel: "Workspace"displays in tree form all the elements of the currentexperiment (protocol, animals,
tests, ...).

The icon displayed to the left of a test indicates its status:

e . Waiting.

. K Waiting , test created automatically by Ethotrack.
. B Recorded.

o = Recorded, contains period of behavior.

o [ Recorded, but video file not found.

e - Analyzed.

e - Analyzed, contains period of behavior.

o ' Excluded: the test is not taken into accountin the reports.

Contextualmenu:

Right-click in the workspaceto bring up the context menu.

Mew L Protocol
Edit | Animal
Delete lf'gst
Copy dli
dli
Show animals
Group and sort animals dn
d
Group and sort tests "
dn
Expand All
- dn
Collapse All dr oy
Collapse Tests >

This menu allows you to:

e Addaprotocol.

e Addananimal.

e Addatest.

e Edit the selected item.

e Delete the selected item.

e Copy the selected item.

e Show or hide animals;

e Openthe "Group/ Sortanimals to organize the display of animals.

e Openthe "Group/ Sorttests" dialog box to organize the display by grouping the tests accordingto different
criteria (animal or user fields).




e Collapse orexpand groups.

2.2. "Group and sort tests" dialog

This dialog allows you to configure the grouping levels of a list of tests, as well as the order in which the tests are
displayed.

This dialog is available for:

e the workspace.
e thelist of tests.

e thereports.

The possible grouping levels are:

e The protocols (only for the workspaceand the list of tests).
e Userfields of the "Animals" category of choice type.
e Animals.

e Userfields of the "Tests" category of choice type.

0
Customize ~

Group by :
=~ My protocol
E|--|:|.ﬁ.rena
°- L =[] Traitment @
=) Animals |
=B ¥ First stage .
E--D'ﬁme point &

t.[_|Bottom of the open field
E|--|:_|Semnd stage

o Sortby : Stages [ Trials b
R+ + .‘
ok || cancel




o Choice :

Choice of a pre-defined configuration :

Same as workspace w

Same as workspace
Group by stages ans trials

Customize

e Same as workspace: the grouping levels and the display order of the tests are the same as those
defined for the workspace (only for the list of tests and the reports).

e Group by stages and trials : tests are automatically grouped by stages and trials.

e Customize : you canchoose the grouping levels.

° Grouping levels :

Area used to choose the grouping levels of a list of tests. All you have to do is check the desired items.

° Orderof groupinglevels :

Buttons for changing the order of grouping levels by moving the selected item.

o Sortby :

List allowing you to choose the display order of the tests within a group, as desired:

e Alphabetical order.
e  Stagesand trials.
e Registration Date.

e  Userfields of category "Tests".

Note: For the list of tests, this parameter concernsthe display order when the sortis done on the first
column. (Reminder: for the list of tests, sorting can be done on each column by clicking on the column
header).

To open this dialog box:

Group
J Sort

%: Group and sort animals

| : Group and sort tests [
e Click in the commandribbon.

e Usethe "Groupand Sorttests" context menu.

2.3. "Group and sort animals" dialog

This dialog allows you to configure the grouping levels of a list of animals, as well as the order in which the animals



are displayed.

This dialog is available for:

e the workspace.

e thelist of animals.

The possible grouping levels are:

e Userfields of the "Animals" category of choice type.

°' o Customize R

Group by :

[=E™ Traitment

Sex
o -

Sort by : Alphabetical order b
0o .
| | Cancel
° Choice :

Choice of a pre-defined configuration :

Same as workspace e

Same as workspace
Group by user fields

Customize

e Same as workspace: the grouping levels and the display order of the tests are the same as those
defined for the workspace (only for the list of tests and the reports).

e Groupby user fields : animals are automatically grouped by user fields of "animals" category and
"choice" type.

e Customize : you canchoose the grouping levels.

° Grouping levels :

Area used to choose the grouping levels of a list of tests. All you have to do is check the desired items.



° Order of groupinglevels :

Buttons for changing the order of grouping levels by moving the selected item.

o Sortby :

List allowing you to choose the display order of the animals within a group, as desired :

e Alphabetical order.

e Creation date order.

To open this dialog box:

Group
J Sort

% Group gad sort animals

Ly
. Group and sort tests . .
e Click in the commandribbon.

e Usethe "Groupand Sortanimals" context menu.



3. Experiment

Definition:
An experiment is a set of tests carried out on animals accordingto a specific protocol.

An experiment includes:

Files:

all the parameters that define the tracking method (video source, arena, ...)
Video recordings of animal behavior.

information on the animals used.

analysis parameters.

The tests carried out.

Different reports and filters to analyze the results obtained.

An experiment is made up of several files:

The main experiment file ( experiment_name.etdb ).

The video files of the various tests:

If these files are saved with EthoTrack they are saved in a subfolder named "my_experiment _files" in the
same folder as the main experiment file. These files are named "Test_nnn.etf" (where 'nnn' represents the
test number).

If these files are saved with other software, they may be located anywhere on your computer. It is advisable
toplaceall thevideo files in

a subdirectoryof the folder that contains the experimentfile (for example: a "Videos" folder) so that all the
experiment files arelocated in the same location.

Report export files:

You cansave these files anywhere on your computer, but again, itis recommendedtosavethemina
subfolder of the experimentfolder (for example in a "Reports" folder) .

Itis advisable to create a specific folder ( experiment folder ) to contain all these elements.

Example of organization of experiment files:



4 | Openfield =
& OpenField.etdb ®
4 | OpenField_files
G Test_l.etf
G Test_2.etf
G Test 3etf o
G Test_d.etf
€ Test_S.etf

4 | Reports

N Average speed by zonexlsx -
EH Duration by zonexlsx Isx

4 | VYideos
4 ) Week 1

B5 20171201_Cage_1.avi

B5 20171201_Cage_2.avi

B3 20171201_Cage 3.avi @
4 | Week?2

B 20171208_Cage_1l.avi

o The experimentfolder :
The main folder that contains all the experiment files.

o The mainexperimentfile:
The main file created by Ethotrack.

° Video files recorded by Ethotrack :

Video files recorded by Ethotrack. This folder must not be deleted or renamed.
° Thereport folder:
Report files generated by Ethotrack

o Video files recorded by other software :
Video files recorded by another software or directly by a camera and imported into Ethotrack.

When a file used by Ethotrackis located in the experiment folder (orin a subfolder), Ethotrack uses the relative
path of the file in relation to the experiment folder. This allows you to move or copy the experiment while
keeping the link to the different files used. All you have to do is move or copy the entire experiment folder.



Saving changestothe experimentfile:
Ethotrack offers 2 modes for saving modifications in an experiment file:
1. Using a temporaryfile (default mode):

When opening an experiment, Ethotrack creates a copy of the experiment file and saves the modifications in
this temporary file. This temporary file is automatically destroyed when the experiment is closed. To keep the
changes you can, at any time:

Experiment List of videos

| - ‘ Schedule !
T, |5

Save the experiment

Save changes of the experiment.

e Click on the main button of the Command Ribbon - . then
choose the "Save" command.
e
e
e Click on 338 in the ribbon in the "Experiment" view.
e C(Clickon *= i I in the "File" view.

When closing an experiment, if Ethotrack detects modifications that have not been saved, a dialog box will
allow you to choose whether or not you want to keep these modifications.

2. Backgroundrecording:

Inthis mode, there is no ""Save" or "Save as..." command. All changes are automatically saved in the experiment
file in the background:

e or,directly when modifying a parameter.
e or,when closing a dialog box by clicking on the "Ok" button.

Warning: this recording mode does not allow you to cancel a modification.

You canchange how changes are saved on the Miscellaneous tab of the Options dialog .

Automaticdatarecovery:

Regardless of the recording mode chosen, your data is saved in the event of an untimely shutdown of the
computer (for example in the event of a power failure):

e Inthe recording mode with atemporary file, it is enough to re-open the experiment file opened during the
crash.A dialog box will allow you to choose whether or not you want to keep the changes saved in the
temporary file.

e Inbackgroundsave mode, changes are saved in real time, and are therefore saved in the event of acrash.

Copy of an experiment, transferto another computer:

If you have organized your experiment accordingto the recommendations abowve, just copy the experiment folder
and all its contents.
(i )
== When a test has been analyzed, the corresponding video file is no longer required (unless you want to
redo an analysis). However, if this file is missing or has been moved, the test video will no longer be visible in




EthoTrack.

Opening an experimentfile located on a networkdrive:

Normally, it is advisable to work with an experiment file located on a local hard disk of the computer on which
Ethotrackis installed. However, it is possible to open an experiment located on another computer througha
local network. Inthis case, the experiment is opened as read-only and changes to the experiment cannotbe
saved.

3.1. Settings
This dialog allows you to define the parameters of the currentexperiment. Ithas the following tabs:

e Animals .

. Units .

e  Smoothing .

To open this dialog box:

¢
. Edrt . . .
e Click on in the "Experiment" view.

Qa

e  Click on 2ttings in the ribbon of the "Experiment" view.

3.1.1. Animals

This tab is used to define the characteristics of the animals used for the experiment:

Animals
o WPt |podents >
I Mice (10 g-70g) ™

10 g < weight < 70 g

° Type :

The type of animal. For the moment Ethotrackis planned to be able to detect rodents.



Size:

The approximate size of the animals. You can:

e Select apredefined size.

e Define acustomsize.

(i

J These features are used by the detection module to eliminate artifacts. For more information on the use

of the animal's size by the detection module, please consult the section: Detection parameters P Filtering
accordingto the size of the animal

3.1.2. Units

This tab allows you to choose the units and the display precision to use for displaying the data of the current
experiment.

Speed : cmjs ot Decimal places : Default e
Distance : Default " Decimal places : 2 "
Total distance ; m e Decimal places ; 2 e
Acceleration ¢ Default e Decimal places : Diefault v
Area : Default e Dedmal places : Default "

The choices made in this tab have priority over the choices made in the "Default units " tab of the Ethotrack
general options dialog box .

e Choose "Default" to use the unit selected in Ethotrack's default unit options.
e Choose another value if you want to use a different unit for the current experiment.

3.1.3. Reports

This tab is used to modify the display formatof groups (and calculated averages) in reports.

o L Automatically update the reports

Group font
Q
Bold Italic

° # | Use the same font when expaorting.




o Automatically update the reports:

If this box is checked the reports will be automatically recalculated if needed when you made modifications in the
experiment.
Otherwise you have to click the refresh button to update the report.

Group display format:

Characteristics of the character font used to display the lines representing groups of tests for which the values
displayed represent the means of the values of all the tests making up the group.

e Group display format in an exported file:

Chedk this box to have the format also applied when exporting the report to Microsoft © Excel format.

3.1.4. Smoothing

This tab is used to define the filtering options applied to the raw data of the position of the animal's center in
order to remove noise and artefacts inherent to the acquisition method. For more information on these
parameters, please see the " Calculation method " section.

Minimal distance moved

Minimal distance moved taken into account 3 mm e

o & (Recommended : 2 or 3 milimeters )

Track, distance, speed, ...

Q-
Algarithm : Lowess method { light ) { Recommended ) w

o Minimumdistance taken into account

You can specify the minimum distance between 2 successive points. All points "too close" to the
previous point will be deleted. This prevents small apparent movements related to the definition of
the webcam or to the noise of the system.

A value of 2 or 3 millimeters is recommended.



o Smoothing algorithm:

The drop-downlist lets you choose a smoothing algorithm that will be applied to the points of the trace
before calculating the derived data: distance, speed, acceleration, ...

Several smoothing algorithms are available:

e Nosmoothing.

e 'Lowess'method (strong)

e Lowess method (lightweight) (Recommended)
e  Weighted moving average

¢  Weighted Moving Average (Stavitsky-Golay)

@, The initial coordinates of the acquisition (raw data) are kept. You canreturn to the initial data at any time

These parameters are important because they influence all the results of the experiment. I1fyou are not c
recommended values.

3.1.4.1. Calculation method

Introduction:
The raw position data collected by Ethotrack (as by all video tracking systems) suffers from noise problems and
artefacts inherent to the acquisition method. This noise and artifacts are due to several reasons, including:

e Avideo camerais made up of a finite number of pixels. The position of the animal is therefore of a discrete
nature. Two distinct successive positions cannotbe less than one pixel wide apart.

e The data calculated from the animal's position (distance travelled, speed, etc.) are calculated from the
animal's center of gravity. A modification of the animal's posture canresult in a displacement of the center
of gravity of a few pixels, without this corresponding to a real displacement of the animal.

Even if the error between 2 images can be considered low, or even negligible, the sum of all these errors quickly
becomes significant when calculating certain data, such as the total distance traveled. This is why it is necessary
to "smooth" the position data before using it for calculations.

Ethotrack offers several configurable smoothing methods in the experiment options dialog . These methods are
applied in order:

Firststep- Minimumdistancetakenintoaccount:
This step consists in deleting the points considered too close to the previous point.

Consider the following example which represents the position of the animal (raw data) on frames 1to 7:



Imagel:X=2,Y=1
Image2:X=4,Y=2Image3:X=4,Y=4
X Imaged:X=2,Y=1Image5:X=4,Y=2Image6:X=4,Y=
012 3 456789 4Picture7:X=2,Y=1

s

A 7

=<
WO~ bkwMND-=0

Inour example, if the minimum distance taken into accountis 3 pixels, points 2,5 and 6 will be "deleted"
because they are deemed too close to the previous point. The trace obtained will be as follows:

Imageland2:X=2,Y=1

X Image3:X=4,Y=4Image4,5and 6:X=2,Y=1
012 3 4567829

Image7:X=2,Y=1

A N

=<
WO~ WM =0

This smoothing step has priority and influences all the resultsof the experiment:

e Immobility of the animal.
e  Position within an area.
e Distancetraveled, speed.

. etc

Step Two - Smoothing Algorithm:

For this step, the animal's position data (hitherto in pixels) is first converted to actual distances (in meters) from
the upper left corner of the image, before applying a smoothing algorithm .



Several algorithms are available:

¢ Nosmoothing.

e "Lowess" (strong) method.

¢ "Lowess" method (light). (recommendedalgorithm)
e  Weighted moving average.

e  Weighted Moving Average (Stavisky-Golay)

This smoothing step influences all the calculatedphysical quantities:

e Distancetraveled.

e Speed.
. etc
3.2. Import

This dialog allows you to import some elements (protocols, user fields, animals) from an existing experiment into

the current experiment :

Experiment to import items from ;
| E:\EthoTrack\Demo'\DemoEn. etdb

| Items to import :

=-fProtocols { all parameters except filters ) A
[ My protocal

- [’]Openfield

=] "Animals™ user defined fields

Genotype
-] Sex
° el Animals
-0t
v [l

125

-[]215
=-[_|videos recorded by Ethotrack

[ Jvideo 1 { Recorded on Wednesday, April 7, 2021 3:58:07 FM. )
[ Jvideo 2 { Recorded on Wednesday, April 7, 2021 4:13:33 FM. )
[ Jvideo 3 { Recorded on Wednesday, April 7, 2021 5:04:32 FM. )
[ ]video 4 { Recorded on Wednesday, April 7, 2021 5:21:09 FM, )
[ ]video 5 { Recorded on Thursday, April 8, 2021 2:23:48 FM. )
[ Widen & { Rerarded on Thuredaw. Anril &. 2021 2:47:57PM. )

Impaort Cancel

° Choice of the experiment containingthe elementstoimport:

Click this button to select the experiment containing the items to import



o Itemstoimport:

Check the boxes of the elements you want to import into the current experiment

To open this dialog box:

Click &= Import in the "Experiment" tab of the commandribbon.

3.3. Experiment check

This dialog allows you to check the consistency of the experiment:

Experiment checking

8 chedk that the video file exists.

L] Ched: that the video file is located in the directory of the experiment.

i [] Check the arenz

84| Check the detection rate.

Minimum rate : B Maximum duration without detection : Ijl SEC,

o Check thatthe video file exists

If this box is checked, an error message is displayed if the video file no longer exists on the hard disk or
is not accessible.

Check thatthe video file is located in the experimentdirectory

Itis advisable to place all the files used by Ethotrackin a sub-folder of the experiment folder.



o Check the arena

If this box is checked, Ethotrack verifies:

1. thatthe test arena matches the animal's default arena. Indeed, in order to limit the risk of errors, i
is advisable, when the experiment involves several arenas, to always place the animals in the
same arena, even if it means leaving an empty place if the animal is excluded during the
experiment.

2. thatthe arena of the video is not used by several tests.

o Check detectionrate

Allows you to check that the detection of the animal is correct. That is to say:

1. thatthe detection rateis greater than a certain value.
2. that the maximum duration without detecting the animal is less than a certain value.

o Start

Click this button to startthe check.

To open this dialog box:

Click Check in the "Experiment" tab of the commandribbon.



4. Protocol

Definition:
A protocol contains all the information that characterizes a set of tests:
e the acquisition parameters (video source,image format, recording frequency, etc.).
e The definition of the main arena and zones of interest.
e The definition of secondaryarenas.
¢ The conditions for starting and stopping the analysis.
e  Userfields.
e  Behaviors.

e  Reports and filters.

i)

]
== An experiment must contain at least one protocol and can contain several.

Adda new protocol:
To add a protocol:

O
9

MNew
e  Click the Pretocol command ribbon button.

e Click @ in the "Experiment" view.

e Click Ed in the toolbar of the "Workspace"panel.

e Usethe contextual menu: New * Protocolof the "Workspace" panel

Modify an existing protocol:
To edit a protocol:

e Double click on the protocol name in the "Workspace"panel.

e Select the protocolin the panel: "Workspace", then use the contextual menu: Modify .

Itis not recommended to modify a protocol when it is used in tests that have already been analyzed. Thi
results analyzed before and after the changes.

For example: if you modify the main arena or the rule you should, normally, redo the analysis of all the t

If you have changed a critical parameter, an alert message will be displayed when saving. You canignore
negligible impact on the results. Otherwise it is preferable to cancel the modifications or redo the analy:

The "Protocol" dialog box:



This dialog has 7 tabs: st |1
@ ||
e General information : The general parameters of the protocol. -
e Video Source: Capture Settings i s
e Arenas:the definition of the main arena, secondary arenas and zones of interest. M%
e Analysis : the conditions for starting and stopping the analysis.
e Userfields : user fields management. 1 i
e Behaviors : behavior management. -
e  Reports : the definition of reports and filters. e

4.1. General information

This tab is used to define the general parameters of the protocol.

Tracking
“Betect animal's head 7 : () Yez (Mo
Immobility
“rake into account only periods of immobility greater than ; | 1 | second(s) e

Automatic test naming rule
. - : ) '
Name : [Animal] - [Time point] Edit

Motes :

o Name:

The name of the protocol



o Tracking: Detectthe animal's head :

By default Ethotrack detects the position of the animal's center of gravity. All measurements of
distances, speeds, ... are calculated from this position.

Ethotrack canalso detect the position of the animal's head and use it as a criterion for entering or
leaving an area.

If you want to use the position of the animal's head to detect the entry or exit of an area select the
"Yes" option, otherwise select the "No" option to reduce the processing time during the 'analysis.

1
* “Warning:if you modify this option and choose to detect the animal's head when certain tests have
already been analyzed, you will have to redo the analysis of these tests.

o Immobility:

This parameter allows you to specify the minimum time during which the animal must remain
motionless for the period to be counted as a period of immobility.

o Test namingrule:

This parameter is used to customize the name of the automatically generated tests. Click on the "Edit"
button to open the " Test naming rule " dialog box

Notes:

You canuse this area to record comments or notes.

4.1.1. "Test naming rule" dialog box

This dialog box allows you to customize the name of the automatically generated tests.



Tests naming rule

Test name : [ Default value
o ‘| [animal] { [Sex] ) - [Time point]|

Double-dick an item in the list to insert itinto the [Animal]

test name. [Protocol]

i [Arena]

D[ehultﬁralue : Ceide of . 4 =) User defined fields { Tests )

“[Animal] - user fields of category Tests' and type L .
o 'Choice” separated by a space.” & - [Time point]

o ‘Example :

|235{Ma|e}—D—1week

b Corcel

o Testname:

Inputarea used to customize the name of the tests. Each keyword will be replaced by the
corresponding value.

o Keywords:

The list of keywords that can be used to generate the test name. To insert a keyword in the name of the

test, all you have to do is place the cursorat the desired location in the input area, then double-click on
the chosen keyword.

o Example:

An example of a name that can be generated.

4.2. Video source

This tab is used to define the source of the videos used by the tests.
You canchoose a webcam to record videos with Ethotrack or use video files present on your computer.

webcam:



Source

o (") video files (®) Webcam
L]
Source © | Trust Webecam v | e
Q.
Dimensions : 320 =240 - @
Q-
Maximum frame rate : | 10 frames [ sec. { recommended ) e |

° @[] allow the use of different sized videos.

0 The other recording parameters (duration and delay before start) are
specific to each stage and must be configured in the "Recording /
Analysiz'tab of each stage.

° Source:

The drop-down list allows you to choose the camera that will be used to record the videos.

This list displays the cameras connected to the computer, but also those known to Ethotrack, even if
they are not physically connected to the computer.

Click to refresh the list of available cameras.

° Dimensions:

This drop-down list allows you to choose the dimensions of the image. This list depends on the selected
camera.



o Numberof images / sec. max:

This drop-down list allows you to choose the maximum recording frequency (ie the number of frames
per second) of the video. Actual video recording rate may be lower as it depends on many parameters:

e The characteristics of the webcam : if the camera does not supportthe desired frequency, it will
use the nearest supported value.

e The recording conditions (especially brightness) : if the brightness is too low, the camera will
automatically reduce the frame rate to increase the exposure time.

e The characteristics of the computer used.

The actual frame rate provided by the camera is shown at the top right of the image before you start

recording : 26.6 img/s ~

A pictogram also indicates whether this value is correct or too low compared to the desired value :
. @ :the framerateis less than half the desired value.

. L : the framerateis between half and 3/4of the desired value.

e % :theframerateis greater than 3/4of the desired value.

A frame rate of 10images per second iso, in general, sufficient to have good precision and makes it
possible to limit the size of the video file.

o Allowthe use of videos of different sizes :

Normally, it is preferable that all the videos of the same protocol are recorded under the same
conditions with identical characteristics. By default, Ethotrack does not allow to associate with a test, a
video whose image does not have the same dimension as that of the protocol. If some videos were
recorded by mistake with a different frame size and you still want to use them check this box to remove
this limitation.

o Import an image:
Click this button to create a " saved image " from a file.

For more details, please consult the " Saved image " section.

o Saved image:
Click this button to record an image from the webcam or to view the image already recorded. This allows the
protocol to be changed later, even if the webcam is no longer connected to the computer.

.I
o‘ The larger the image size and the larger the recording frequency, the larger the video file size will be.
Normally a recording frequency of 10frames per second provides sufficient precision while limiting the size of
the video file.

|
o‘ Even if you choose a webcam as the video source for the protocol, it is still possible to use afile recorded by
another application as the video source for a test.

Video files:



Source

Q- @ [}‘v = Bl 00-00-00 00O / 00:10-00 080
(®) Video files () Webcam

LgD

% select

Source |E:‘l,EﬂmTrack‘l,Exemples\,[lpenﬁeld_‘l‘l,\-'ideos‘l,[l[)[ll.avi |

° ® [allow the use of different sized videos.

Select :
o Click this button to select a video file or an image file from your computer.

° Allowthe use of videos of different sizes :

Normally, it is preferable that all the videos of the same protocol are recorded under the same conditions
with identical characteristics. By default, Ethotrack does not allow to associate with a test, a video whose
image does not have the same dimension as that of the protocol. If some videos were recorded by mistake
with a different frame size and you still want to use them check this box to remove this limitation.

4.2.1. Saved image

When you use a camera as the video source for the experiment, you may need to create or modify the arena or the
areas of interest without being able to view the image directly from the chosen webcam (for example if you are
using a computer that is not the one that will be used to make the acquisitions). For this you can use a "saved
image" to replace the cameraimage and allow you to draw your arena and zones of interest. The saved image can
also be modified during the experiment, for example: to create a zone of interest around a new object if it was not
present when the protocol was created.

To createa saved image from the webcam:

Click on the corresponding button in the 'Video source'tab of the Protocol:



Save the current image.
I

To createa savedimage from an existingtestor afile :

Click on the corresponding button in the 'Video source'tab of the Protocol to open the "saved image" dialog box :

Edit the saved image.

"Saved image" dialog box :
You canselect an image from:

the currenttest video.

an image or video file on your computer.
avideo already recorded in the experiment.
the video of a test already recorded.

Ifthe image is from a video, you can use the navigation bar above the video to select the desired image before
clicking the "Ok" button.



Saved image

Select an image from :

(®) the current test.

() an image or video file.

() a video of the experiment.

Please, select a video ... e
O a test.
Please, select a test ... w

e al-@ 4P|~ Pl

The format of the selected image must be compatible with that of the video source of the protocol. That is to

say that the ratio width / height must be identical. If the dimensions of the chosen image are different from those
of the video source, the image will be resized.

4.3. Arenas / Zones
This tab is used to define :

e The main arena, i.e. the partof the image in wich the animal evolves and wich is used for analysis.
e The rulerline which is used to define the scale of the image.

e Zones of interestwhich define specific parts of the image in order to study animal's behavior.

e Secondaryarenasif you recordseveral animals on the same video.

e Positionadjustment marksto automatically correctarena position errors that may occursif video recording
is done over several days or even weeks.




Arenas ; LI @, Q| @ | [>‘ ~ [ B 00-00-00 000 / 00:10-00 080
Mame Position Dimension
Top - Right arena 201 %13 127 =125
Bottom - Left arena 74* 142 127 =129
Bottom - Right arena 202 * 141 127 =129
Zones
I:'|' Y RS =R
Mame Position Dimension Area (cm?)
£ arena [ 73=13  127=1m 248043
O center [] ss=2  s=97 1439.23
O Top-Left [ ss=zs 34%35 185.32
O Top - Right [] 152=28 34%35 185.32
O sottom - Left 83 89 34*36 135,32
O eottom-right [ ] 152%89 34%35 185.32
& corners 83 = 28 98 * 97 741,27
& Ruler lne [] 73=2718  2s7=0

Lenght of the “ruler line” : m e

Resolution : 3.89 mm per pixel

4.3.1. Main arena

This tab is used to define the main arena as well as the zones of interest of the image.



, & & & : - . - -
Arenas : | | e Q|- @ _ L>‘v = Pl 00:00-00 000 / 00:10-00 080
MName Position Dimension
Manarena | 73*13 [ 127129 |
Top - Right arena 201#13 127 =129
Bottom - Left arena T4* 1492 127 % 129
Bottom - Right arena 202 %141 127 =129
Zones g
B=E B & =8 \
MName Position Dimension Area (cm?) @
£ arena [ 7313 127+128 248043 L ] y
O center [0 ss=s  ss=97 143923
O Top-Left [ se==s 3435 185,32
O Top -Right [[] 152+ 34*35 185.32
O Bottom - Left 88 *89 34%36 185.32
O sottom -Right [ | 15289 34=35 185.32
B comers 8828 23 =97 741,27
& Ruler line [ 73=27s  257=0
Lenght of the “ruler line™ : 100 | |em w

Resolution : 3.89 mm per pixel

The arena:
The arenais the partof the image in wich the animal evolves and wich is used for analysis.
Itcould be :

e the main enclosure of an open-field if it contains a single animal.

e apartofanopen-field if it is made up of several identical analysis areas allowing several animals to be
recorded on a single video. To analyze the movement of an animal in another area of the open-field you can
define secondary arenas.

e amazeof any shape( Y-maze, Barnes maze, Hamlet, ... ).

Any areas of the image that are notincluded in the arena (represented by the hatched area) will not be analyzed.
To setthearena:
1. Drawa new zone of any shape or select an existing one (except a compound zone).

2. Inthe dialog box for editing zone parameters, check the box L2 This ene is the main arena

e Aprotocol canonly contain one main arena.

e Ifthe arenais not defined, the whole image will be analyzed. This is not recommended, as it wil
between 2 recordings. Itwill also be impossible to set secondary arenas.

e A compound zone cannotbe the main arena.

The arena must be defined before starting the analysis of the tests. Once analysis has started, tt

The rulerline :

The ruler line is used to define the ratio between a "virtual" distance (in number of pixels) on the image and the
real distance (in millimeters, centimeters or meters) in the open-field. To do this, you must place the ruler along



an object whose dimensions are known (for example one side of the open-field) and indicate the actual length
in the box: "Length of the ruler line").

4.3.2. Secondary arenas

Secondary arenas are used when multiple animals are recorded simultaneously on a single video. After creating
the main arena on the areain which the first animal evolves, simply create a secondary arena for each additional
animal . Each secondary arena actually correspondsto a move of the main arena. All zones defined in the main
arena are also moved.

Arenas : o | | R € Q|- @ : D‘v e Pl 00:00-00 000 / 00:10:00 080
Mame Position Dimension
Main arena 73*13 127 * 129
Top - Right arena
Bottom - Left arena 74*142 127 =129

Bottom - Right arena 202 #1441 127 * 129

Main arena

Position : | ?3| = | 13|

Size : | 1z?| = | 129|

Secondary arena

Position : | o1fF - | sl &
Size : | 12?| . | 129 |
fiy  Resst

To createa secondaryarena:

e Click on the button d}l located above the list of arenas.
e Change the name of the new arena.

e Movethe arena using the mouse or the arrow keys.

1
* “Fromthe moment a secondaryarenais created, it is no longer possible to delete the main arena, nor to
modify its shape orsize.

To move a secondaryarena, you can:

e Usethe mouse in the image part.



e Usethe arrows(up, down, right, left) of the keyboard:

e

e  Click onthe arrows'™!in the "Secondary Arena" area

Torenamea secondaryarena:

. Click directly on its name in the first column of the Arenas table, then enter the new name.

4.3.3. Zones of interest

Zones of interest represent specific parts of the arena.

They canbe used in reports (for example to calculate the time spent by the animal in an area) or to trigger
events (for example to startthe analysis when the animal leaves a zone).

There are several types of zones:
e Simple zones of rectangular, elliptical, pie or polygonal shape.

e Compound zones of union or intersection type formed by the union or intersection of several zones.

e Compound zones of choice type formed by choosing a single zone.

Move or resize an existingzone :

1. Select the zone on the image or in the table.
2. Moveorresize the zone:
e directly with the mouse in the image part.
e usingthe arrow keys:

e Arrows (up, down, right, left) to move the area.
e [ Shift key ] + Arrows ( up, down, right, left ) to resize the zone.

Delete one or more zones:

1. Select one or more zones on the image or in the table.

(¥]
2. Click the button or press the "Delete" key

Copy one or more zones:

1. Select one or more zones on the image or in the table.

2. Click the button

Modify the parametersof a zone:

1. Double-click on azone in the table or select a zone and click on the button '/ to open the zone
parameters editing dialog box.



Transform(contract,expand or rotate)a single zone :

1. Select the zone on the image orin the table.

T
2. Click the button = to open the dialog box:

Transformation

Expand the zone R

Resolution : 3.89 mm per pixel Cancel

3. Choose the type of transformation to perform.

'Q)Itis possible to cancel or restore the modifications made to the zones (within the limit of the last 20

actions) by using the buttons . " orthe key combinations (Ctrl+Z) and (Ctrl+Y).

4.3.3.1. Simple zones
A simple zone is a rectangular, elliptical or polygonal shaped zone.

Create asingle zone:

a=N 8
N [ &dd arectangular shaped zone I
am
t:[ O Add an elliptical shaped zone
A
m |G Add a pie-shaped zone [ |
L
O D Add a polygonal shaped zone
. O -+ Ad a position adjustment mark .
1. Click the arrow next to the shapes button — to bring up the menu

and select the shape of the zone to be created.
3. Forarectangle oran ellipse :
e Click on the image of the open-field to position the first point of the zone.
e  While holding down the mouse button move the cursorto create the zone.
3. Forapie:
e Click on the image of the open-field to position the first point of the zone.
e  While holding down the mouse button move the cursorto create the zone.
e Click on the end of each segment and while holding down the mouse button move the points to
adjustthe opening angle of the sector.
4. Forapolygon:
e Each mouse click creates a point of the polygon.
e A double-click creates the last point.
5. When the drawing of the zone is finished the dialog box for editing the parameters opens:



Width

Type :

Color :

Position &
Mame ; | Center |
|The position of the zone is the same for all tests, s |
[] This zone is the main arena
Border Zone entry settings &

8 Color |:I IUse a percentage of the animal's entire area. e

Minimum percentage of the animal that must be in the zone for an

: % entry to occur

Background Ijl

Minimum percentage of the animal that must remain in the zone for an exit
| Transparent - | MOT to occur { must be less than percentage for entry ) ;

|| | =

hep [ ok | cancel

° Name:

The name of the zone

° Mainarena:

Check

° Borde

the box if the zone is the main arena.

r/ Background:

The appearance of the zone:

Borde

r: color and thickness of the outline of the zone.

Background: color and style of the background( For the arena, the fill pattern extends outside the area.
For hidden zones the fill pattern extends to the edge of the detection zone ).

° Position:

The position of the zone :

The positionis the same for all tests.

The position of the zone varies accordingto the tests: the position of the zone may vary between
tests. Inthis case the position of the zone can be adjusted for each test.

The position of the zone is linked with the position of another mobile zone : the position of the
zone may vary accordingto the position of another zone. You must choose the reference zone.



Zone entry parameters:

Allows you to configure the conditions that define the entry and exit of the zone:

e Use the animal's center: the animal is considered to be in the zone when its center of gravity is in

e Use apercentageof the surface of the animal : The entrance and the exit of the zone are determin

Detect entry into the zone using : Inthe example opposite, ti

A percentage of the animal's entire area. o it when there is less than 5
Minimum percentage of the animal that must be in the zone for an The output percentage valt
entry to oocur :
EI The difference between th
the zone.

Minimum percentage of the animal that must remain in the zone for an exit
MNOT to ocour { must be less than percentage for entry ) :

e The positionof the animal's head : the animal is considered to be in the zone when its head is in tt

(i )

| . o N
==""To be able to use the position of the animal's head as an entry criterion in the zone, you must

e The zone is a hidden or difficult detectionzone : A hidden or difficult detection zone is a zone whe
rungexercise wheel) .

When the animal is not detected for a period and it is in the vicinity of the zone before and after tt
is considered to be in the area for the entire period. Itis thus possible to count the time spentin tt
At the beginning of the analysis, if the first detected position is in the vicinity of the hidden zone a
non-detection period. The same applies at the end of the analysis if the last known position is in tt

Detection distance from the center of the animal around the zone : | Inthe example, the anim
before and after the peri

The detection areais delimited by a dotted line of the s

e Exclude thiszone from the arenaand not detectthe animal : this part of the image will be masked
another animal.



Modify the parametersof azone :

Double-click on a zone in the table or select a zone and click on the button N to open the zone parameters
editing dialog box.

Move a point of a polygonal zone :
Click on the point to move.

While holding down the mouse button dragthe point to its new position.

Delete a point from a polygonal zone :

Click on the point to be deleted while holding down the "CTRL" key.

Adda point toa polygonal zone :

Click on a line connecting 2 points while holding down the "CTRL" key.

Transform(contract,expand or rotate)a zone :

Select the zone on the image orin the table.

Ch

Click the button to open the dialog box:

Transformation

Expand the zone e

by : | 1':'| mmm v

Resolution : 3,89 mm per pixel Cancel

Choose the type of transformation to perform.

4.3.3.2. Compound zones of "union"” or "intersection" type

A compound zone of "union" or "intersection" type is a zone formed by the union or intersection of several simple
or compound zones.

Create a compound zone of the "union" or "intersection" type:

Click on the button to open the editing window of a compound zone:
Choose the "Union" or "Intersection" type



Compound zone

L
Mame * | Corners |
(®) Union () Intersection Choice .
L 7
Zone entry settings
[l
Detect entry into the zone using :
|a'-'. percentage of the animal's entire area. | Zones
[ center (in) L °

Minimum percentage of the animal that must be in
the zone for an entry to occur :

[ ]

Minimum percentage of the animal that must
remain in the zone for an exit NOT to occur { must
be less than percentage for entry ) :

L ]
Background

Type :

Color : ( | v|

Top -Left (in)
Top - Right {in )
Bottom - Left (in )
Bottom - Right {in )
[] center (out)

[ Top - Left { out)

[] Top - Right { out)
[ Bottom - Left (out)
[] Bottom - Right { out)

Name:

The name of the zone

Zone entry settings :

Allows you to configure the conditions that define the entry and exit of the zone:

The animal's center: the animal is considered to be in the zone when its center of gravity is in the .
A percentage of the surface of the animal : The entrance and the exit of the zone are determined a

Detect entry into the zone using :

A percentage of the animal's entire area. e

entry to ocour

[ ]

Minimum percentage of the animal that must be in the zone for an

Minimum percentage of the animal that must remain in the zone for an exit
MOT to occur { must be less than percentage for entry ) &

Inthe example opposite, the animal is
it when there is less than 50%of its su

The output percentage value must be

The difference between the 2 values (
the zone.

The position of the animal's head : the animal is considered to be in the zone when its head is in tt

P
@To be able to use the position of the animal's head as an entry criterion in the zone, you must valida



o Background :

Color and style of the background.

Union/ Intersection :

The Boolean operation defining the combination of zones.

o List of zones :

Click the checkboxes to select the zones forming the combination. For each zone, it is possible to choose either
the inside or the outside of the zone.

4.3.3.3. Compound zones of "choice" type
A compound zone of the choice type is a virtual zone, associated with a stage or a user field, and which
correspondsto the single choice of an element from a list of zones. For each test, the value of the user field

determines the corresponding zone.

For each use (for example: to view the presence of the animal in the zone, in areport, as a trigger condition, etc.)
the composite zone is replaced by the zone determined by the choice of the stage or the user field.

Use:
A compound field of choice type canbe used, for example, for an object recognition test ( NOR):

Inan object recognition test, a rodent is habituated to being in contactwith two objects (object 1 and object 2).
We then replace object 2 with an object of a different shape ( object 3).

Itis possible to create a zone of the choice type (eg: "Object 2 or 3") formed by "Object 2" and "Object 3" and to
use this zone to visualize the presence of the animal in the zone on the "Currenttest" view orin areport.

Depending on the test, Ethotrack will automatically select the corresponding zone ("Object 2" or "Object 3").

Create a compound zone of choice type:

1. Click on the button to open the editing window of a compound zone.
2. Choose the "Choice" type

To selectthe zone accordingto the stages of the protocol:

3. Select "The stages of the protocol" from the list.
4. Then, for each stage select the correspondinf zone.



MName : | Object 2 |
(") Union () Intersection (®) Choice
°' ‘& Choice of zone
‘The stages of the protocol w | N
Zones :
o" Stage Zones
First stage ® Habituation -

Second stage MNovel objet -

All the parameters of the zone will be those of the chosen zone. oK | | Cancel

Choice of zone :
° The choice of the assodated item that will define the selected zone.

Zones :
This table is used to define the correspondences between the stages and the zones. All you hac=ve to do for each

stage is to seledt the corresponding zone.

To selectthe zone accordingto a user field thatalready exists:

3. Select the user field from the list.
4. Then for each choice of the use field select the corresponding zone.



Mame : | Object 2 |

() Union () Intersection (®) Choice

° ----- @ Choice of zone

‘User field 'Object ' ( Tests ) ~ |

Zones :

Choices Zones
° """ <Undefined> . =
Habituation Habituation -
Movel objet Movel objet -

All the parameters of the zone will be those of the chosen zone, oK I | Cancel

Choice of zone :
° The choice of the assodated item that will define the selected zone.

Zones:
° This table is used to define the correspondance between the values of the use field and the zones. All you have to
do for each value of the user field is to select the corresponding zone.

To selecta user field that does not exist:
3. Select "Create the associated "Tests" ( or Animals" ) category user field.
4. Check the box of the different zones that form the choice.

5. Select the zone corresponding to an undefined user field.



= Compound zone *

Mame : | Object 2 |

() Union () Intersection (®) Choice

Choice of zone

|Create the assodated "Tests" category user field e |

Zones :

& |C

Zones

Habituation
Movel object

Zone selected when user field is undefined :

Habituation h 2one. Cancel

Movel object

4.3.4. Position adjustment marks

When the experiment lasts several days, or even several weeks, it may happen that the camera or the workspace
are accidentally moved. Inthis case, when recording a new test, it is possible to see that the position of the arena
defined in the protocol no longer correspondsto the real position of the arena in which the animals are evolving.

The position adjustment marks make it possible to correctthis problem simply and automatically.

To do this, simply position 2 colored marks on the enclosure in which the animals are evolving. These 2 marks must
respect the following constraints :

o be of a solid color that is neither found on the animals nor on the bottom of the enclosure.
o be of a sufficient size to be detected (approximately 1 or 2 cm on each side).
. be securely fixed to the enclosure in 2 opposite corners.

. be visible on the firstimage of the video.



To add the position adjustment marks:

J = &0

Add a rectangular shaped zone

Add an elliptical shaped zone
Add a pie-shaped zone

Qe¢on

Add a polygonal shaped zone

Ad a positipn adjustment mark
1. Click the arrow next to the shapes button ] | + PO il to bring up the menu

and select "Add a position adjustment mark".

2. Click the image in the center of the first color mark

-

3. Click the image in the center of the second color mark

Even if you have set marks to use the automatic arena position adjustment feature, it is still possible to
manually adjustthe arena position in the currenttest view, or the video position.

4.4, Stages / Trials
Stages are used to organize the experiment.
For each stage, it is possible:

e todefine arecording duration and a delay before the startof recording (when the videos are recorded by



Ethotrack).

e todefine the startand end conditions of the analysis with the analysis sequencer.

e toorganizethe tests to be carried out accordingto several factors. For example, in an object recognition
test, it is possible to have a “Training” stage consisting of 4 trials and a “New object” stage consisting of a
single trial.

e toselect the animals that must participate to the stage.

e toautomatically create the tests (as a reminder: atest is a trial carried out by an animal).

e plan the tests in advance.

A protocol must have at least one stage.

This tab displays the list of stages and allows you to add or delete a stage.

Stages @ EE:I

Stage Mumber of trials Start Status Recording time
First stage 8 Tuesday, June 27, 2023 In progress 00 10:00
Second stage 4 Tuesday, July 18, 2023 Pending 00: 10:00

4.4.1. The progress of a stage

This tab is used to define and organize the different trials that will have to be carried out. Italso makes it possible to
choose the animals which will have to carryout these trials.

The trials:

For each stage, it is possible to define up to 3independent factors (or parameters), each comprising a finite number
of values. The trials correspondto the different possible combinations of the values of the factors.

For example the following configuration :

¥ Delete = < 7% Delete =

Mame | Time point | MName | Bottom of the open field |
| | 22| % & | ¥ & Zlell® &
Trial Lag time Trial Lag time
D - 1week Smoath bottom
D - 24 haours ad Rough battom
D day 24h
D + 24 hours 1d
D + 1week ad
Time point 1

means that for each animal, 2 tests will be carried out (one on a smooth bottom and one on a rough bottom) on 5



different days: 2 tests at D - 1 week, then 2 tests at D - 24hours (6 days more later), then 2 tests on "D-Day" (1 day
later), etc.

The total number of trials for this step is 5 * 2 =10trials.
The delay column is used to specify the delay (in days, hoursand minutes) to respect with respect to the previous

element. For example 24hoursbetween "D - 24hours"and "D day". Combined with the start date and time of the
step, this datais used to plan the tests.

Animalsselection:

< ®: Animals

© gp~
Animal Start 2

Animal 01 6/27/2023 13:22

Animal 02 6/27/2023 13:22

animal 03 6/27/2023 13:22

animal 04 6/27/2023 13:22

] animal 05

[] animal 05

[] animal 07

v

The "Animals" block is used to select the animals that must perform this stage. To exclude an animal, simply
uncheck the corresponding box.

Notes on animal selection :

e Animals areassigned in the order in which they were created.
e Animals created later are automatically added to the end of the list and are selected to perform the stage.

If the stageis scheduled to starton a certain date, it is possible to specify a different startdate and time for each
animal. To do this, simply select the animals concerned by clicking on their name (you canuse the CTRLand SHIFT

. . o
keys to select several animals) and click on| = |,

Automatiquetestcreationet planning :

Mame * | First stage |

Create tests automatically. Start recording on mardi 27 juin 2023 B~ | |EIB:EIEI =

Ifthe "Create tests automatically" option is checked, Ethotrack automatically creates all the corresponding tests (ie
one test for each trial and each animal). Tests are created dynamically based on changes in the experiment. For
example if an animal is added later, all tests for this new animal will be created automatically. Similarly, if an animal
is excluded, all tests that have not yet been recorded will be automatically deleted.

To plan the tests, it is possible to specify the date and time of the recording of the first test of the stage. Next tests
will be scheduled based on this date and the delay value specified for the various factor items.



Test planning notes :

e Ifananimalis added after the startof a stage, the tests for this animal will be scheduled from the date the

animal was created.

e Ifatestis recorded on a different date than scheduled, all subsequent tests of the animal will be
automatically rescheduled based on the real date of recording to meet the time between trials.

Testsorder:

The order of the factors and the animals selection block détermines the order of the tests.

Inthe following example :

fly  Delste

Marne | Time point

o | | R | @

Delete

< W

Mame | Bottom of the open field

o | | R 2 | @ | ® @

Trial Lag time
D - 1week

D - 24 hours &6d

O day 24h

D + 24 hours 1d

D + 1week 6d
Time point 1

Tests will be created in the following order:

"D-1week", "Smooth bottom","Animal 001"

Trial Lag time

Smooth bottom
Rough bottom

then : "D - 1 week", "Smooth bottom","Animal 002"

then : "D - 1 week", "Smooth bottom","Animal 009"
then : "D - 1week", "Rough bottom","Animal 001"
then : "D - 1week", "Rough bottom","Animal 002"

Inthe following example :

Animal

Animal 01
Animal 02
[ 1 Animal 03
[ ] Animal 04
[ 1 Animal 05
[] animal 08
[] animal 07
Animal 08
Animal 09

L) -
2 Animals

Oiv

Tests will be created in the following order:

My  Delete =
Mame | Time point
a0 | e z @ % &
Trial Lag time
D - 1week
D - 24 hours ad
D day 24h
D + 24 hours 1d
D + 1week 6d
Time point 1

Animal Start

Animal 01
Animal 02
[] animal 03
[] animal 04
[] Animal 05
[] animal 08
[] animal 07

Animal 08 £/28/2023 08:00

6/27/2023 13:22
6/27/2023 13:22

A

< W

Delete

Mame | Bottom of the open field

e | | 2 | @

Trial Lag time

Smooth bottom
Rough bottom




"D -1week","Animal 001","Smooth bottom"

next : "D - 1 week"," Animal 001","Rough bottom"
next : "D - 1week","Animal 002","Smooth bottom"
next : "D - 1 week"," Animal 002","Rough bottom"

next : "D - 24 hours"," Animal 001","Smooth bottom"

Selection of teststocreate:

By default, Ethotrack generates one test per animal and per trial. Itis possible to precisely control the tests to be
generated by creating exclusion rules.

This stage includes 10 trials for 15 animals. That is : 150 tests.
2tests are excluded from the automatic generation. Click here to view the excluded tests.

Click here to view or modify exclusion rules.

Stage copy :

Fromthe second stage, you can easily create a stage similar to a previous one. To do this, you can either :

[~] 5ame as : First stage »
e Check the box ° :in this case the tests of the new step

cannot be modified and any modification in the source step is automatically carried over to the new step.
You can of course change the date and time of the startof the recording.

ECDFI}' from stage : # i" FiEt stage

e Utsethe button b to make a copy of the source stage. You canthe edit
the copy.

4.4.1.1. Exclusion of some tests

By default, Ethotrack generates one test per animal and per trial. This dialog box allows you to define rules to
exclude somme tests form automatic generation.

Arule canbe defined by a direct selection of tests to exclude or by alogical condition ( simple or full Jon the
animals and by the selection of trials to exclude when the condition is verified.

Directselection of teststoexclude:

Inthe following example, animals 001,002and 003will not participate in the "D - dayt / Smooth background"trial.



Mame : | Condition 1 Type : |Direct selection w

%2 [ Animal 010
%2 [ Animal 011
%2 [ animal 012
%2 [ Animal 013
%2 [ animal 014
- A Ep-q day
-1 A 8] smooth background
%2 X Animal 001
%2 X Animal 002

LL]
s EM
%2 L Animal 004

%: [ animal 005
%2 [ arimal 006
%2 [ animal 007

%= [ Animal 003
[ e PR

Simple logical condition:

Inthe following example, male animals which have not received any treatment will not participate in the "D - 1 day
/ Smooth bottom" and "D - 1 day / Rough bottom" trials.

Mame Condition 1 Type: |Simple logical condition w
Treatment v | |is equal to « | | <undefined:»
Nc: treatment
|:|Trea1ment A
|:|Trea1ment B
And s
Gender | |is equal to « | | <Undefined:»
[#IMale
[ JFemale
List of tests
—| Trials -
=1 & 1D - 1 week Refresh Tests
A Smooth bottom ¥ D - 1 day/Smooth bottom fAnimal 01
A Rough bottom X D - 1 day/Smooth bottom/&nimal 02
- A Mp-1 day Shaw : X D - 1 day/Rough bottom/animal 01
= (X smooth bottom Exduded tests. « || * D - 1day/Rough bottom/&nimal 02
ad
- # Vb day 4 test(s) excluded.

A Smooth bottom

A Rough bottom
- A D + lday

A Smooth bottom

b Rough bottom
- A D + 1week

e ..

146 testiz) included.




Full logical condition:

Inthe following example, male animals which have not received any treatment will not participate in the "D day /
Smooth bottom" and "D day / Rough bottom" trials.

Mame Condition 2 Type: |Full logical condition w

Formula : ([Treatment] == [Treatment A]) && ([Gender] == [Male])

Syntax : = [Animal] ~ Operators : - -
- "Animal 01" )
- "Animal 02° And  &&)
- "Animal 03" or {1
- "Animal 04" Equality { ==
- "Animal 05" i--Not equal (=) v
- "Animal 06" v < b
List of tests
=| Trials s
= & ¥ D- 1week Refresh Tests
A Smooth bottom * D day/Smooth bottom/fanimal 06
A Rough bottom X D day/Smooth bottom/fanimal 03
- A D - 1day Show : ¥ D day/Rough bottom/Animal 06
A Smooth bottom Exduded tests. || * D day/Rough bottom /Animal 03
A Rough bottom
-1 & M b day 4 test(s) excluded.

A [ smooth bottom

A S Rough bottom
2 D + 1day

A Smooth bottom

b Rough bottom
b D + 1week

> .

146 test(s) included.

Displaying all excluded tests :

Show exduded tests

Click on to display the list of all tests excluded by the different conditions :



List of excluded tests X

Shiow : Excluded tests, w| for: all the animals. o
Tests Exdusion rule
X D - 1 day/Smooth bottom/Animal 01 Condition 1
X D - 1 day/Smooth bottomfAnimal 02 l"x’Cnndiﬁnn 1
X D - 1 day/Rough bottom/animal 01 Condition 1
X D - 1 day/Rough bottom/animal 02 Condition 1
X D day/Smooth bottom /Animal 06 Condition 2
X D day/Smooth bottom/Animal 03 Condition 2
¥ D day/Rough bottom/animal 06 Condition 2
* D day/Rough bottom/animal 08 Condition 2

B test(s) excluded.

142 testis) inchuded.

4.4.2. Recording / Analysis

This tab allows you to configure the recording of videos if this is done by Ethotrack with a webcam connected to
the computer:

Recording

Start recording after : | 0 | ‘minutel:s} w ‘ Recording duration : | 10 | |minute(s]l o

Italso allows to programthe sequencer which triggers the startand end of the analysis.

o Event @ Action Link Saved corfigurations - [ Maximum duration :
Event Event

Cw: The animal enters "Center After 5 minute(s).

o b | forthe 2 nd times. =

Start

= i
 Action . Action
. Stop the analysis
r Start the analysis

The sequencer is made up of events and actions connected by links. These links are represented by arrows,the
direction of which indicates the chronological order of the progress of the various stages.



The events:

An event blocks the flow of the programuntil the condition defined in the event is true. When the condition is
true, the sequencer can proceed to the next steps. The following steps which are actions are carried out and the
following steps which are events arein turn tested until their condition is verified.

The event conditions are:

e Immediately.
e After a certain period.

e When the animal is in motion for a certain time. Note: the animalis considered to be in motion if it remains
motionless for less than the duration of immobility defined in the 'General'tab of the protocol.

e  When the animal is motionless for some time.
e When the animal enters a zone for a certain period of time.

e When the animal enters a zone one or more times. Note: The presence of the animal in the zone during the
first evaluation of the event is counted as an entry if the option "Consider the presence of the animal in the
zone during the first evaluation as an entry"is selected.

e When the animal leaves a zone for a certain period of time.

e When the animal leaves a zone one or more times. Note: The presence of the animal outside the zone
during the first evaluation of the event is counted as an exit if the option "Consider the presence of the
animal outside the zone during the first evaluation as an exit" is selected.

The actions:
actions are:

e Startanalysis.

e Stop analysis.

Inthe example above the recording of the animal's position starts when it enters the zone 'Center' for the
second time, and continues for a duration of 5 minutes.

Maximum duration:

Itis possible to set a maximum duration from the beginning of the video. When this duration is reached, the
analysis is stopped, whether the stop condition defined by the sequencer is reached or not.

Pre-saved configurations:
Select an item from the list to recall a pre-stored standard configuration.

¢ Immediatestart: The analysis startsimmediately atthe beginning of the video and continues until the
end of the video.

e Startafterdelay: The analysis starts after a certain delay and continues until the end of the video.

o Startafterdelay, end afterdelay : The scanstarts after a certain delay and ends automatically after a
certain time.

To add an event or action:



Evert A Acti
1. Click the button or the button | : to select the item to add.
Click in the sequencer edit area.

While holding down the left mouse button, move the cursorto size the element.

> W DN

Double click the element you just added or use the "Properties" contextual menu to modify the properties
of the element.

To add a link between 2 elements:

Link
1. Click the button "

e

2. Click on the edge of the starting element when the cursortakes on the shape of a chain

3. Move the mouse cursor.Click in a free partof the editing area to position an angle on the link and change
direction.

4. Click the edge of the final element.

To selectan element (event, action or link):

1. Click the select button B

2. Click on the item to select.

To selectseveral elements (event, action or link):

1. Click the select button D

Click in a free partof the editing area.

While holding down the left mouse button, move the cursorto encompass the items to be selected.

> LW N

You canalso hold down the "Ctrl" key while clicking on an element to add it to the selection.

To delete one or more items:
1. Select one or more items.

2. Pressthe "Delete" key on your keyboard or use the contextual menu: "Cut", or use the keyboard shortcut
"CTRL"+X

Keyboard shortcuts:

e Youcanuse the arrow keys to move selected items.

e You canuse the arrow keys while holding the "Shift" key ( Shift ) pressed to resize the selected elements.
e "Ctrl"+"Return": open the properties window of the selected element.

o "Ctrl"+A: select all elements.

e "Ctrl" +X: cut the selected elements.

e "Ctr|" +V:Paste selected items.

e "Ctrl" + C: copy the selected elements.



e "Ctrl"+Z:undo the last action (maximum: 10actions).
e "Ctrl"+Y:redothe last undone action.

e "Next page": move the selected element back.

e "Previous page": advance the selected element.

e "Ctrl"+"Next page": putin the background.

e "Ctrl" +"Previous page": bring to the foreground.

4.5. User fields

This tab is used to manage user fields .

# [N [ ‘
o
MName Category Type First stage Mew stage
Traitment Animals Choice [m] (m]
Gender - Animals Choice [m] (m]
Ohject Tests Choice [m] (m]
Background Tests Choice F
Buttons

Buttons to add, edit or delete a user field.

List
User fields list.

Stages
Selection of user fields from the "tests" category for each stage of the protocol :

o LI: the user field is not used for this stage and will not appear in the corresponding tests.

. - the user field is used for this stage.

o [9]: the user field is used for this stage and cannotbe deselected ( "Animals" category fiel, or field
used in a choice type compound zone, or field used in afilter ).

User fields are custom settings or additional information associated with an animal or test. This may be, for
example, the weight of an animal, its sex, the group to which it belongs (control group, group having received
treatment A, B, etc.), or the phase of the test (first training, second training, first test, second test, etc ).

There are 4 types of user fields:

e Choice : an element of alist (for example the sex of the animal, the membership of a group, the delay
before or after treatment, ....).

e Text:afree text.

e Numeric: a positive or negative numeric value, with or without a comma, with or without a unit (for
example the weight of the animal)



User fields canbe used to store information about an animal or a test, but also to create filters to select certain
tests to include in areport (for example all tests performed on animals in the control group).

User fields of choice type (or zone choice) canalso be used as grouping level in the "Workspace"panel, in the list
of tests, as well as in reports.

E|L_}" Tests

2-E] Openfield_4
|_:_|1_}" Male
Ell_}' Treatment &
ek 235

L% 235-D- 1 week

_ L% 235-D - 24 hours
Ell_}' Treatment B

o 423
- 423-D- 1 week

4.6. Behaviours
This tab is used to manage behaviors.
A behavior designates an action of the animal which cannotbe detected automatically by Ethotrack (for example:

grooming or standing) but which can be recorded manually (by simply pressing a key) during the viewing of the
video.

To do this you must associate a key on the keyboard with a behavior.

Mame Key Type
Gromng | G | Togge |
Social interaction 3 Toagle

Behaviors are recorded in the "Behaviors" side panel of the "Currenttest” view.

Oncerecorded, behavior periods canbe viewed in the " Current Test " view, exported as raw data in spreadsheet
software, or analyzed in areport.

Several types of reports can be generated:

Total duration of a behavior .

Longest duration of a behavior .

Shortest duration of a behavior .

Average duration of a behavior .

Time to first behavior .

Number of times a behavior has occurred.

4.6.1. Behavior Dialog

This dialog allows you to create or modify a behavior.



Mame Grroming
'Y Key : G w
Key behavior

L]

wcair

® Simple : the behavior begins when the key is pressed and ends when it is
releazed.

(®) Toggle : the behavior starts on the first press and ends on the second.

Cancel

Name:

The name of the behavior

Key:
The keyboard key that triggers the startand end of the behavior

Key behavior :
The key used to recordthe behavior :

Simple: the behavior starts when the key is pressed and ends when it is released.

Toggle: the behavior begins on the first press and ends on the second.

Color:
The color of the behavior in the tracking curves area of the "Currenttest" view

4.7. Reports/Filters

This tab is used to manage reports and filters .

Reports Filters
& NI & 77
Mame Mame

Toal duration of visit in center Total duration of visit in a zone Males

Heat map Heatmap
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5. Videos

The videos used by the experiment can be recorded by Ethotrack or by another software. If the videos are
recorded by another software, it is advisable to copy them to a subfolder of the experiment folder.

Once added to the list of videos, a video can be associated with a test, or with several tests if the image of the
video encompasses several arenas.

To recorda video with Ethotrack:

1 select awebcam and configure the recording startand end conditions in the "Source" tab of the protocol
dialog box.

2. Tostartrecording, you can:

(i@l
o
Add a
e Click on record jn the " Current video " view orin the " List of videos " view.

54

e Click on one of the buttons used to startrecording in the "Current test" view:

i) @ : to start the recording accordingto the protocol (the beginning and the end of the recording
will be in accordance with the parameters of the "Source" tab.

® :to startthe recording immediately without taking into accountthe startand end conditions of
the protocol (the recording will not stop automatically).

i)

To add video recordedby othersoftware:

i
o

Add
e Click on &file  jn the " Current video " view orin the " List of videos " view.

(

Open
e Click on afile i the " Current test " view.

To add multiple files recorded by othersoftware:

&

Add a
e Click on folder jn the " Video List" view .




To add avideo recordedby Ethotrackin an otherexperiment:

To use a video recorded by Ethotrackin an other experiment, you don't have to add it like a regular video file,
but you have to use the "Import" function.

5.1. "Video" Dialog

This dialog box is used to modify the parameters of a video and in particular the list of tests that use it.

Mame | video D002 |

Source

-

File : | E:\EthoTrack\Exemples\Openfield_4_En\ideosYD002. avi |

Motes :

Details
‘EM\BEthoTrack  Exemples'\Operfield_4_En“Videos"0002 avi’
® Duration : 10 min 00 sec, 7503 frame(s) ( 12.50 Fps )
Image size : 384 © 288
Use : iﬁi
9235 -J - 24 heures ( Main arena’ of Openfield_4') Tl

246 - | - 24 heures ( Top - Right arena’ of Operfield_4") ﬁd
Cancel

The name of the video (by default the name of the file)

Source :

The source of the video: either a file, or: recorded by Ethotrack.



o Notes :

An area for entering information about the video (recording conditions, etc.)

Details:

Some information about the video; duration, image size, etc.

- I

The list of tests that use video. The buttons i and w allow you to delete an item from the list or to add a
new test by opening the " Using video " dialog box

5.2. "Use of video" Dialog

This dialog box allows you to make the link between avideo and one or more tests. When the protocol includes
secondary arenas it also makes it possible to indicate for each test the arenain which the animal was placed
during recording.

Selection by animal :
To avoid the risk of error, it is advisable to organize your experimental plan to respect the following rules:

e ananimal must perform a trial no more than once.
e if the protocolincludes several arenas, the tests recorded on the same video must correspondto the same
trial.

Ifthese 2 conditions are met, it is possible to link the tests to a video by selecting atrial, then placing the animals
participating in this trial in their respective arena.



| Use of video ‘0001 ( E:\EthoTrack\Version 5\Videos\0001.avi) - O

. . . L
C\K - @Q, ; [_>|V L} [_>H Protocol : ‘My protocol

This video is used for the trial

Arena top left Arena top - right

Stage - First stage
Time point :D-1week L
\ Bootm of the open field : Smocth bottom

Animal 01 f; Animal 02 i
ﬁ‘ ﬁi. Arenatop left  : [H] Animal 01§,
. ’ Arena tap - right - [ Animal 02 §, .

by the following animals :

[select tests o

Scheduled date

Arena bottom - right = Animals

- U Automatic
Mimaios [ B
% Animal 04
%5 Animal 05
% Animal 06
¢ Arimal 07
W2 Animal 08
%2 Animal 09
2 Animal 10
2 Animal 11
% Animal 12
2 Animal 13

Protoool :

Choice of protocol. Only protocols compatible with the video size are offered.

Stage / THals:

The description of the selected trial (when at least one animal is assigned to the video).
If no animal is assigned to the video, this area allows you to select a stage and a trial :

Protocol : My prgtg.:cd o

This viseo is not used by any test of the "My protocol’ protocol.

Flease select a trial an add a frist animal.

Stage / Trial

Stage First stage -

Time: point O-1week -

Bootm of the open field Smooth bottam -
Use :

The list of animals linked to the video for the selected trial. Click (77 to delete a link.

Select tests :
Allows you to choose the selection mode (Test if the box is checked, animal otherwise).

List of animals:
The list of animals for which the selected trial test is "Pending" grouped by arena by default.

Video :
The video superimposes the arenas and the animals in their respective arenas.
Click ™ to delete a link.



To assign an animal to the video, simply click on the animal in the list, move the cursorto the video while holding
down the mouse button, then release the mouse button when the cursoris over. is located above the chosen arena.
Itis also possible to "double click" on an animal to automatically assign it to the next available arena.

(i)
Q If the protocolincludes several arenas, it is advisable to always place the animals in the same arena.

Selectionby test:

Ifan animal must perform the same trial several times, or if the video contains test recordings corresponding to
different trials, simply check the box EZJSelect tests 44 Girectly fink the tests to the video.

| Use of video '0001' { E:\EthoTrack\Version 5\Videos\0001.avi ) = O s

Q O\|' @-Q, : [>|v L> [>[] Protocol : |Mypromco| Vl

This video is used by the following tests :

Arena fop left E Animal 01 - First stage, D - 1 week /Smooth bottom F‘U
Arena top - mght : E Animal 02 - First stage, D - 1 week/Smooth bottom F‘U

Arena top left Arena top - right

\\ Select tests
Display only 'waiting' tests

Animal 01 - First stage, ... E’ Animal 02 - First stage,... 1
4 -

. ’ -| Tests
-1 © First stage

=1 & D-1week
-1 ® smooth battom
E Animal 02 - First stage, D - 1 week/Smooth bottom

Arena bottom - right BE Arimal 03 - First stage, D - 1 week/Smooth bottom
E Animal 04 - First stage, D - 1 week/Smooth bottom

E Animal 05 - First stage, D - 1 week/Smoath bottom

| E Animal 06 - First stage, D - 1 week/Smooth bottom
E Animal 07 - First stage, D - 1 week/Smooth bottom

E Animal 09 - First stage, D - 1 week/Smooth bottom
E Animal 10 - First stage, D - 1 week/Smooth bottom
E Animal 11 - First stage, D - 1 week/Smoath bottom
E Animal 12 - First stage, D - 1 week/Smooth bottom
E Animal 13 - First stage, D - 1 week/Smooth bottom
E Animal 14 - First stage, D - 1 week/Smoath bottom
E Animal 15 - First stage, D - 1 week/Smooth bottom
- R Rough bottom Y]

’ E Animal 08 - First stage, D - 1 week/Smooth bottom

To open thisdialog box :

Use of video

Use : @D
Choose the tests that use this video.
This dialog box is accessible by clicking on the button in the video

editing dialog box.

5.3. Video Selection Dialog

This dialog box allows, for a given test, to select the associated video.



Ijshow only videos for which the relevant arenas are free.

= "
Selection of a video for the tests - Shaow : |wdeos recorded on : ~ | |Wednesday, October 11, 2023 v| Sort by : |Record|ng date ascending v |
Animal 001 - First stage. Week 1/Backaground 1 el
°_ I - { Profocol : Profocol - Arena - Main arena ) e T
Animal 002 - First stage. Week 1/Backaground 1 L=
{ Profacol - Frofocol - Arena - Arena - 2) 2 01_Cage1_0002 | E:\EthoTrack'Videos\23101101_Cage1_0002.avi )
Recorded on Wednesday, October 11, 2023 10:10. b
Image size : 384 * 288, Duration : 10 min 00 sec
23101101_Cage2_0001 | E:\EthoTrack\Videos\23101101_Cage2_0001.avi )
Recorded on Wednesday, October 11, 2023 10:21,
Image size : 384 * 288, Duration : 10 min 00 sec
23101101_Cage2_0002 ( E:\EthoTrack\Videos\23101101_Cage2_0002.avi |
Recorded on Wednesday, Ocober 11, 2023 10:34,
Image size : 384 * 288, Duration : 10 min 00 sec
O - Some arenas of the protocol "Protocol” are already used by an othertest. oK

List of tests :

The list of tests that must be assodiated with the video.

Filters:

Allows you to filter the videos diplayed in the list.

Sort by :

Allows you to change the display order of videos in the list.

List of videos :

The list of videos.

Warning messages :

Waming messages if the selected video is not compatible or if one of the arena is already used.

5.4. "Copy video adjustment" Dialog

This dialog allows you to copy or link the adjustment of a video to other videos (for example all videos recorded on
the same day under the same conditions).



Show only videos that are not adjusted.

&

Please select in the list videos recorded in the same
conditions as the video :

o
“E:\EthoTrack\Version 5\Videos \0001.avi®

Duration : 10 min 00 sec, 7502 frame(s) { 12.50fps )
Image size : 384 * 288
Adjusted vidéo

and which can use the same adjustment, then click the
"Copy" or "Link" button.

Show :

videos recorded on :

£

|Friday, March 27, 2020

~ | Sortby:  |vVideo name ascending  ~

all videos

recorded on :

videos whose name begins with k
0003 ( Vide
Recorded on Frida

Image siz

|.Copy | | Link: .| | Cancel

Reference video :

Write description here...

Write description here...

List of videos :
Write description here...

Copy :
Write description here...

Link:
Write description here...

Videos filtering and sorting options :



6. User fields

User fields are custom settings or additional information associated with an animal or test. This may be, for
example, the weight of an animal, its sex, the group to which it belongs (control group, group having received
treatment A, B, etc.), or the phase of the test (first training, second training, first test, second test, etc ).
There are 3 types of user fields:

e Choice : an element of alist (for example the sex of the animal, the membership of a group, the delay
before or after treatment, ....).

e Text:afree text.

¢ Numeric: a positive or negative numeric value, with or without a comma, with or without a unit (for
example the weight of the animal.

User fields canbe used to store information about an animal or a test, but also to create filters to select certain
tests to include in areport (for example all tests performed on animals in the control group).

User fields of choice type canalso be used as grouping level in the "Workspace"panel, in the list of tests, as well
asin reports.

—,__,r Tests

5.[E] Openfield_4
—,__,r Male
—,__,r Treatment &
 Cee= 235
L. 235-D- 1 week

_ .. % 235-D- 24 hours
—,__,r Treatment B

e 423
] 423-D- 1 week

To add a user field, you caneither:

e Openthe " User Fields" tab of the protocol.

. User defined fields . . " . ",
e Click on in the command ribbon of the " Experiment " view.

G &
e Click on the "Add" or "Manage"button #dd Manage of the command ribbon, in the view " list of animals

"or"list of tests ".

e Inthe view: "list of animals" or "list of tests", click with the right mouse button on the header of the table
to bring up the contextual menu, then choose the command Add a user field .

To modify a user field, you can either:

e Inthe "Userfields" tab of the protocol, select the user field to modify, then click on the button ' or
double-click on the user field.

e Click the "Manage" button on the commandribbon to open the user fields management dialog. Select the

user field to modify, then click on the button

e Inthe view: "list of animals" or "list of tests", click with the right mouse button on the header of the
column of the field to be modified to bring up the contextual menu, then choose the command Modify the
user field .

@' Oncethe userfield has been created, the category (animal or test) and type (choice, text or numeric)



cannot be changed. To modify them, you must delete the user field and create a new one.

To delete a user field, you caneither:

e Inthe "Userfields" tab of the protocol, select the user field to modify, then click on the button

e Click the "Manage" button on the command ribbon to open the user fields management dialog. Select the

user field to modify, then click on the button

e Inthe view: "list of animals" or "list of tests", click with the right mouse button on the header of the
column of the field to be modified to bring up the contextual menu, then choose the Deleteuser field
command .

6.1. "User Fields" Dialog

This dialog allows you to manage user fields :

Uzer fields
L] L
Q0 m'E
Mame Category Type Protocol
Sexe Animals Choice All
o wEla Tests Chaoice Openfield_4
Time point Tests Chaice All
Weight Animals Mumeric All

Close

o List of user fields

The list of all user fields in the experiment .

Add User Field

Click this button to add a new user field .

n Edit a user field



- Click this button to edit the selected user field.

° Delete a user field

Click this button to delete the selected user field.

To open this dialog box:

. User defined fields . . " . v
e  Click on the button e *in the command ribbon of the Experiment " view.

G &

e Click onthe "New" or "Manage" button #dd Manage

"or" list of tests ".

of the commandribbon, in the view: " list of animals

6.2. "User Field" Dialog

This dialog allows you to create or modify a user field :

Mame : | Time paint |

“Categur'y : |Tests w

Chuoice e

D - 1week
D - 1day

% ﬁ‘ D+ 1day

D + 2day
D+ 1week
D + 2 weeks

&

Default choice : <lndefined = R

ok || cancel

° Name:

The name of the user field.



° Category:

The category of the user field:

¢ Animals: the user field is a characteristic related to an animal (for example: sex, weight, age, ...).

o Tests:the userfield is a characteristic linked to a test (for example: the delay before or after
processing, etc.)

Ol

The type of the user field:

e Choice : an element of alist (for example the sex of the animal, the membership of a group, the
delay before or after treatment, ....).
¢ Texttype:afree text.

e Numerictype: a positive or negative numeric value, with or without a comma, with or without a
unit (for example the weight of the animal)

° Additional parameters:

Additional parameters depending on the type of user field ( see below...)

Additional parameters:

. "Text" type : no additional parameter.
o "Numeric" type:
Type : Murmeric L
Protocol : All protocols

Unit : | dl
Q -

Unit:
° The unit of the numeric value of the user field (for example: gramsfor the weight of the animal).

o "Choice" type:



Choices : O - 1 week
.
|| D-1day &
° L] ilili s D+ 1day
D + 2 day
@ D + 1week
D + 2 weeks
‘ @
&
.
Default choice : <Undefined = e

List of choices:

The list of possible choices for the user field.

Addachoice:

Button for adding a new choice.

Delete a choice:

Button used to delete the selected choice.

Orderof choices:

Buttons for changing the order of choices.

®The order of choices defined here is used as a sorting criterion wherever possible (Workspace, list
of tests, reports, etc.)

Default choice :
° Default choice of the user field when creating the test or animal.

e "Choice of zone" type:



Type :
Protocol :

Zone :

)

Choice of zone
MNOR

Ohbject

Old object
Movel object



7. Animals

Before starting the tests, it is necessary to define the animals used for the experiment as well as their
characteristics.
Each animal used for the experiment is identified by name.

You candefine your own parameters ( User Fields ) to record additional information about each animal. For
example: the sex of the animal, its weight, the treatment it receives, etc...

To add an animal:

"
e Click the button \E| on the main toolbar.

’e
e Click the button \E’ in the "Experiment" view.

2
e Click the button A in the toolbar of the "Workspace" panel.

e Usethe contextual menu: New * Animal of the "Workspace"panel.

e Click the button ‘i/ in the animal list .

Itis also possible to import animals from afile .

To edit an existing animal:

You canopen the "Animal" dialog box by performing one of the following actions:

e Double click on the animal's name in the "Workspace"panel.

e Select the animal in the panel: "Workspace", then use the contextual menu: Modify .

e Select the animal in the animal list , then click the button

(1 )]

==" An experiment must contain at least 1 animal.

7.1. "Animal" Dialog

This dialog box allows you to define the characteristics of an animal:



o” :
- |Anima|01 ‘DEm:Iuded

Default arena User deﬁr!d fields

Protocol Arena Traitment Without
°' " ®rotocol 1 Automatic Sex

F

[

KR

Main arena

- IR
Size : ‘According to the experiment settings -

10 g < weight < 70 g

° .wtes:

[ oc ]

Name:

The animal's name.

Exduded:

An excluded animal canno longer be selected when creating a new test and is no longer taken into accol

Allows for each protocol containing several arenas, to indicate whether the animal must be placed in a
particular arena.

User fields :

° Defaultarena:

The values of the " User Fields " for the animal.

74



‘EI' Size:

The size of the animal, to choose from:

e Animals " tab of the " Experiment settings dialog ".

e  Apre-programmed value.

e  Custom values.

This information is used to improve detection of the animal .

Notes:

You can use this area to record comments or notes about the animal.

7.2. Importing multiple animals from a file
Introduction:
Instead of creating the animals one by one, it is possible to create several animals at the same time by importing
all the data concerning them from a file created with spreadsheet software (Microsoft Excel, Open Office or other).
Importanimals:

To import multiple animals from afile, you can:

. . . Impaort several animals from a file | L
Open the "Experiment" view and click on the button ——= in the description of

the experiment.

<%
Import
Open the "Experiment" view and click on the animalz command ribbon button.

<%
Import
Open the "List of animals" view and click on the animals command ribbon button.
Open the "Animal List" view, right-click on the animal list table to bring up the context menu, then use the
"ImportAnimals from File" menu
File formatand syntax:

Ethotrack canimport the list of animals from the following formats:

Microsoft Excel files, *.xIsx format (since Excel 2007)or *.xls format (Excel 97- 2003).
* cvstext files with semicolon as separator.



* txt text file with tab characteras separator.
The file must respect the following rules:

1/the first line must include the column headers as in the animal list table. The keywords for the column headers
are:

e "nom"or"name": the name of the animal.

e "notes" or"note": free text (if the file is in text format(csvor txt) the "notes" field must not include the
separator character.

e "protocol" or "protocol":the name of the animal's default protocol. This protocol must exist and must be
created before importing.

e "arena" or"arene" or"arena":the default arena ( Only if the experiment has a single protocol, otherwise
you need to use the protocol name as header ).

e "Protocol name" : the default arena.

e "Animals" category user fields. The fields must exist and must be created before importing. Possible values
for choice type fields must also be created before importing.

Checking the header of columns or choice type values does not take into account upper and lower case letters (the
name column canalso be called Name or NAME).

2/the following lines must contain the animal data with one line per animal. Blank lines are ignored.

3/1fauserfield is of the "numeric value" type, the decimal separator canbe a period or acomma, with no
thousands separator.

If an animal already exists in the experiment, Ethotrack checks the data of the existing animal and possibly
modifies the values which must be.

Sample file:
Name, Protocol, Arena, Gender, Treatment
001,Protocoll,ArenaNW,Male,None

002,Protocoll,Arena NE,Female, Treatment A
003,Protocoll,ArenaSW,Female, Treatment B

7.3. "Animals creation wizard" dialog box
Introduction:

This wizard allows to create several animals at the same time accordingto the user fields.

To open the wizard:

To create several animals with the wizard, you can:

[} T£ | VW £5% ]| 1.3 1=
@l

Add multiple animals with the animal creation wizard.

e Openthe"Experiment" view and click on in the

description de the experiment.

[
b
Multiple
e Openthe"Experiment" view and click on animals on the commandribbon.



0w
-
i
Multiple
e Openthe"List of animals" view and click on a@nimals on the commandribbon

The wizard has 2 steps :

Firststep:

Animal Creation Wizard *

Mame
Prefix : * Increment : |Numberu\liﬂ1|eadingzeros v| Suffix :

|Anima| Start : | ID| Step | 1| Nb of digits : |

Example : Animal 010, Animal 011, Animal 012, ... , Animal 100, Animal 101

E::' User field Animals number Traitment

° . Traitment 5 Without
= Traitment A
= 5 Traitment B
e

a8

k&

o Assignment : Cydic - 15 animals to create
L]

o Animal'sname:
The name of the animal composed of 3 parts:

e aprefix (optional): an identical free text for all the animals.
o Adifferent central partforthe animals, which canbe composed, as desired:
0 anumber with leading zeros ( for example: 001,002,003).
o anumber (forexample 1,1,3,...)
0 uppercase letters (for example: A, B, C, .... AA, AB, ...)
o lowercase letters (for example: a, b, c, ... aa, ab, ...)
e asuffix (optional): an identical free text for all the animals.

@ The name of each animal canbe changed in step 2.

User fields :
° The list of all user fields of category "animals" and type "choice".
Select the user fields for which you want to create animals by checking the corresponding box.

Numberof animals:
° This list displays all possible combinations of selected user fields. Click on the first column to specify the
number of animals to create for each combination.



Assignment :
o The order in which the animals will be created:

e Cyclic: 1animal for each combination, then a second animal for each combination, etc., until the
number of animals to be created for each combination is reached.

e Bygroup:the number of animals to create for the first combination, then the number for the
second combination, then ...

Once you are satisfied with the configuration clisk on "Next".

Secondstep:
Ammal Creation Wizard

The following animals will be created.

You can change the animal names by dicking on the first column,

MName Traitment
Animal 010 Without
Animal 011 Traitment A
Traitment B
Animal 013 Without
Animal 014 Traitment A
Animal 015 Traitment B
Animal 016 Without
Animal 017 Traitment A
Animal 018 Traitment B
Animal 019 Without
Animal 020 Traitment B
Animal 021 Without
Animal 022 Traitment B

Help Previous Cancel

This step presents the list of all the animals that will be created.
You canchange the name of each animal individually if the naming rule specified in step 1 does not suit you.




8. Tests

Definition:

A test correspondsto 1recording of the behavior of 1 animal.

A test takes place in 3 steps:

1. Testdefinition : this step allows you to define the main parameters of the test such as the protocol chosen
or the animal used.

2. Recordingavideo of the animal: this step consists in recording a video of the animal accordingto the
parameters defined in the protocol. Video canbe recorded by Ethotrack or other software.

3. Analysisof therecordedvideo : this step consists of analyzing the video of the test to detect the position
of the animal.

8.1. Test definition

This step makes it possible to define the main parameters of the test such as the chosen protocol or the animal
used.

You candefine your own settings ( User Fields ) to record additional information about each test. For example:
the time elapsed after the treatment, the weight of the animal during the test, its state of health, etc...

You canalso plan the next step by indicating the planned check-in date. Inthis case, the test will automatically
appear a few days before the scheduled date in the list of tests to be performed in the main Experiment view .

Normally, it is advisable to let Ethotrackgenerate the tests automatically based on the stages and trials defined
in the protocol. If your experience requires it, it is possible to add tests manually to those automatically
generated by Ethotrack or to disable the automatic generation function and create the tests manually.

To add a test:

Click the button M on the main toolbar.

e Click the button M in the "Experiment" view.

« Click the button |- in the toolbar of the "Workspace"panel.

e Usethe contextual menu: New P Test of the "Workspace" panel.

e Click the button ‘i/ in the Tests list .

To modify an existing test:

open the "Test" dialog box by performing one of the following actions:

e Double click on the name of the test in the "Workspace" panel.

e Select the test in the panel: "Workspace", then use the contextual menu: Modify .

o Select the test from the Tests list , then click the button



To automaticallycreatemultiple tests:

'

Click the button in the "Experiment" view to open the test creation wizard.

- Once created and as long as the video is not recorded, the status of the test is : X Pending.

- A test created automatically by Ethotrackis indicated by the icon A

- If you modify an automatically created test it is excluded from automatic generation.

8.1.1. "Test" Dialog

This dialog box is used to define the parameters of a test.

_

General information
* .
Mame | Animal 01 - First stage, D - 1 week/Smooth bottom | [ dutomatic €9
. .
mstaus: X Pending [JExcuded [] schedule recording |mercredi 28 juin 2023 E~ ||08:00 E|
N .Recordedon: | | Analyzed on ; | |
el ) :
Protocol : |I"«"I\-I protocol v| Animal : |.An|n'|al 01 w
Stage / Trial . o A& User defined fields
Stage First stage hd Weight (g ) 42
Time poirt D -1 week - .
Bottom of the open field Smooth battom -
L
swrce 1 [ [
. ‘
Motes
-

° Name:

The name of the test



Automatic:

Chedk this box to have the test name generated automatically. To modify the automatic name of the tests,
please consult the " General " tab of the corresponding protocol.
Status:

The status of the test.

Excluded:

Check this box to exclude the test from all reports.

Scheduledrecordingdate :

If you want to schedule the recording date for the video, check this box and specify the scheduled
recording date. A few days before this date, a reminder will appearin the to-do list in the experiment
view.

Recordingdate:

The actual recording date of the video.

Analysisdate:

The date of analysis.

Protocol:

The protocol used for this test.

Animal:

The animal used for this test.

Stage and tral :

Selection of the test stage and trial.

Trialselection button

Opens a dialog box that allows you to select a trial from all the free trials for the selected animal.

Error icon

Normally there should be only one test per animal per trial. This icon indicates that a test already exists
for this animal and this trial.



o User defined fields :

The values of the " User Fields " for the test.

o Source:

The source of the test video and the arena in which the animal is placed during the test. The video
source can be recorded from the webcam defined in the protocol, or be a video file present on the
computer.

% :remove the link with the video.

LE| : select avideo from the list of videos in the experiment.

= : select avideo file on the computer. The file will be automatically added to the video list.

Notes:

You canuse this area to record comments or notes about the test.

8.1.2. "Test creation wizard" dialog box
This wizard allows to automatically create all the tests of a protocol accordingto the user fields.

Importantnote : since version 5, it is preferable to use the function of automatic creation of tests from the "Stage"
tab of the configuration dialog of a protocol rather than this wizard.



1.

-
Protocol : |Protoco| 1

™ |

L ]
Etapes [ Essais Animals User defined fields
_EE = » i
- SiﬁgesléTrials ~ Animals B--l::|Temperamre
@ F; 5 stage [ Animal 01 Eig 2
o p——— [ Animal 02
mooth bottom )
Animal 03
. Rough bottom % An:::I 04
= o - 24 hours i Animal 05
£ [ smooth battom [ Animal 06
b O Rough bottom )
L 200 day [~ animal 07
Animal 03
£ [ smooth battom % Animal 09
b O Rough bottom [ Animal 10
= o + 24 hours [] Animal 11
£ [ smooth battom [] Animal 12
b O Rough bottom [ Animal 13
- fDD+1week [] Animal 14
# [ smaath hattam £ .
< > ] animal 15
.Name of the tests
| Automatic
[ armal] - stage], [Tva] |
[+] Do not create the tests that already exist.
Maximum : 16 tests to create Help | | Create | | Cancel |

Protocol :

Animals:

Stages/ Trials:

User definde fields

the tests.

Name of the tests:

The name of each test is created automatically.

Selection of the protocol for which the wizard must create the tests.

Selection of the trials for which the assistant must create the tests.

Selection of the animals for which the assistant must create the tests.

Selection of the user fields (of "tests" category and of "choice" type) for which the wizard must create




Do not createteststhatalready exist

If this box is checked, tests that already exist (ie with the same animal and the same user field values)
are not created by the wizard.

Create:

Click this button to startthe test creation procedure.

8.2. Selecting a video

This step consists of selecting the test video.

To select avideo:

Click on one of the buttons in the "Analysis" side panel.

Analysis

Choose one of the following actions to select a video or record with the
webcam.

'
Start recording according to protocol settings.

L]
% Select a video in the list.

i
.
.--“"r Select a video file on your computer.

® @ Start recording immediathy.

Startrecordingaccordingto protocolsettings:

Startrecording accordingto protocol settings.The startand end of the recording will be done in
accordancewith the protocol.

Selectavideoin theliste:

Open "Video Selection " dialog box to select a video from the video list.

Selectavideo file on your computer:

Select avideo file on the computer and add it to the video list.



o Startrecordingimmediatly:

Startrecording immediately regardless of the startand end conditions of protocol recording ( recording
will not stop automatically

Oncethe video has been selected, the test status becomes:

o ESaved: The video is saved, but has not been analyzed.

Where

o ERecorded (video missing): video is recorded, but the file is not found

8.3. Video analysis

This step consists of analyzing the video of the test to detect the position of the animal.

To startthe analysis :
1. Click onthe test name in the Workspaceto select the test as the currenttest.

2. Ifthe actualarena where the animals are located is not correctly aligned with the arena defined in the

protocol, click on * in the General information panel

General information T

246 - D - 24 hours [

Status  : Recorded H
Protocal : Operfield_4
Arena  : Top - Right arena  #.4

™

Video source - [

Arena adjustment

Videos\ 0002 avi Adjust the position of the arena

to " Adjust the arena".

Detection settings

Automatic th

Detection settings

. Analysis Edit detection settings
3. Optionally, Click the button ' near the detection mode to change
the detection settings .
4. Click the button " in the analysis partof the "Information" pane to startanalyzing the video.

The status of the test becomes:

Analyzed: The video is recorded and analyzed.

8.3.1. Arena Adjustment



When the experiment lasts several days, even several weeks, it can happen that the camera or the workspaceare
accidentally moved. Inthis case, when recording a new test, you may find that the arena defined in the protocol
no longer correspondsto the real arena where the animals evolve.

If this case occurs,you must not modify the arena in the protocol because it would disturb all the tests already
carried out.

To correctarena misalignment, you can:

e use the automatic adjustment function with position ajdustment marksin the "Arena/Zones" tab of the
protocol.

e manually adjustthe position of the arena in the currenttest view.

e adjustthe video position in the currentvideo view.

Using the automatic adjustment function is recommended, but requires a hardware modification of the
enclosure in which the recordings are made. If such a modification is impossible or if videos have already been
made without adjustment marks, it is always possible to perform a manual adjustment before analyzing the
video.

In case of manual adjustment :

e Ifthe protocolincludes secondaryarenas, it is advisable to adjustthe video (because the adjustment of
the main arena is automatically carried over to the secondary arenas) and then copy this adjustment to the
videos recorded under the same conditions.

e Ifthe protocolincludes only one arena, you can choose to adjustthe video or adjustthe arena of the test
and copy this adjustment to the tests recorded under the same conditions.

The arena adjustment defines the transformationrules (moving, resizing and rotation) to be applied to the
image coming from the camera to match the arena defined in the protocol and the real arena.

For an unanalyzedtest:
the position of the arenais determined accordingto the following rules :

1.Ifthe arena has been adjusted in the "currenttest” view, this adjustment takes priority and the arena position
is the one defined manually.

2.Otherwise, and if the video position is adjusted, the arena position is recalculated accordingto the video
adjustment.

Otherwise, and if position adjustment marks are defined in the "Arena / Zones" tab of the protocol, the psoition
of the arena is automatically recalculated based on the position of the marks.

3. Otherwise, the arena position is the one defined in the protocol.
When the testis analyzed:

The arena position is memorized during analysis so that it can be used for display and reports even if the video
position is adjusted later.

Note : Before Ethotrack version 5.3,the arena position was not memorized during analysis and the video
position was not adjustable. For tests analyzed with a version prior to version 5.3,the arena position used for
display and reports is therefore either the position manually adjusted before analysis or the position defined in
the protocol.

To adjustthe arenaforatest:



1. Openthe relevant test.

W
2. Inthe "Information/ General" side panel, click on the button * located on the "Arena" line

General information
246-D - 24 hours |-

Status  : Recorded [
Protocol : Openfield_4
Arena  : Top - Right arena vivg’j

Video source - [/ Tl @ Arena adjustment
Adjust the position of the arena

Wideos 0002 avi’

to open the "Adjustarena" panel :

Arena | Aréne principale |

Position : | 73 | = 13 |

Size : | 123 | = 127 |

Adjusted arena

Manually adjust the position of the arena o

e [ - [ 31 [
e
- | fl, Reset

o

3. Select "Manually adjustthe position of the arena".

4. Adjust the arena to match the real arena:

e

-

e usingthe buttons
e or,by moving the arena directly with the mouse on the test image.
e or,usingthe arrow keys :arrow alone to move the arena; [Shift key]+arrow to resize.

'@/]Arena adjustment is possible only if the test has not yet been analyzed.

When the arena position has been adjusted for a test, it is possible to copy this adjustment to other tests. To do

(Moved ) = 2 @j

Copy
f Copy the adjustment to other tests,

this, simply click on the button



8.3.2. Adjusting the position of a movable zone

Definition:

amovable zone is a zone whose position canvaryaccordingto the tests.

To adjustthe position of a movable zone:

1. Openthe relevant test.

2. Inthe "Information/ General" side panel, click on the button " located on the line indicating the
number of movable zones

Gzeneral information

™

246 - D - 24 hours [

Status : Recorded [
Protocol : Openfield_4

Arena  : Top - Right arena  #.4
Z2movable zones. 3

[

Video source - |-

Movable zones

Videos\0002 avi' Adjust the position of movable zones

Movable zones -

Zone | Top -Left W

Pasition : 216 |2 = : £

Saved positions

Mo position saved e

Save the current position iT¥]

o

to open the panel: "Movable zones":

3. Select the zone to move from the list.

4. Move the zone:

.

e usingthe buttons .7/,
e or by moving the zone with the mouse over the test image.



e or, by using the arrowsof the keyboard.

'@)Ifthe test is analyzed, the adjustment is not possible if the zone is used by the analysis sequencer of the
protocol.

@

You cansave the position of a zone so that you canreuse it in other tests.

8.3.3. Copy of arena or movable zones adjustment

This dialog box allows you to copy the arena adjustment or the position of the moving zones from one test to
other tests.

" | Copy of arena adjustment *

R H
b N L1 | tests recorded of™
tests whose name beqins with :

Please select from the list the tests recorded in the same tests whose name contains :

conditions as the test : A A ey —r
Animal 001 - First stage. Week 1 H [ animal 003 - First stage, Week 1
° p I8 [ Animal 004 - First stage, Week 1
recorded on : Friday, March 27, 2020 0816 -

and which can use the same adjustment.

Then click the "Copy" button.

Copy Cancel

Reference test :
o The original test on which the arena position is adjusted.

Test filtering options :
Options to filter the tests displayed in the list according to recording date or name.

List of tests :
° The list of tests that match the filter options.

@ only tests with the same protocol and arena as the reference test are displayed.

8.3.4. Detection settings



The Ethotrack detection module has several algorithms in order to allow a good detection of the animal whatever
the conditions of the experiment. Automatic mode (default mode) does not require any adjustment and gives
good results in most cases . Ifthe detection conditions are more difficult (low contrastbetween the animal and
the backgroundof the image, variation in brightness, etc.) and if the automatic mode does not provide a sufficient
detection rate, you can use the one of the following 5 manual modes in order to find the best settings adapted to
the situation:

Grayscale: Inthis mode the original image is converted to grayscale. All pixels whose value falls within a
given interval are detected.

This mode gives very good results when the image backgroundis uniform and the contrast between the
animal and the image backgroundis high.

Image Subtraction : This mode uses a black and white reference image of the experimental arearecorded in
the absence of any animals.

During the test, the currentimage is transformedinto black and white and compared to the reference
image. The differences between the 2 images indicate the position of the animal.

This method is effective when the recording conditions (and in particular the light conditions) do not vary
during the experiment.

Image Subtraction (advanced) : This mode uses a color reference image of the experiment area recorded in
the absence of any animals.

During the test, the comparison of the currentimage with the reference image can be made on a single
color layer (red, green or blue) or on the combination of the 3 color layers.

This method is effective when the arena backgroundis in color and there is low contrast between the
backgroundand the animal.

Color (simplified) :Inthis mode the color information of the image is analyzed. This mode is called:

"simplified" because it only requires setting a tolerance value aroundthe reference color.

Color (advanced) : Inthis mode the color information of the image is analyzed. The representation of the

colors of the image uses the model TSV ( Hue Saturation Value ), also called HSV ( Hue Saturation Value ) or
HSB ( Hue Saturation Brightness ) in English. Inthis mode it is possible to fine tune the detection range for
each color component. This mode allows finer adjustment than the "Color (simplified)" mode fora user who
is familiar with the HSV color management model.

Indetection parameter settings mode, each detected area of he image is clearly marked with a color and a
bounding box. By default, detected areas are indicated as follows :

=

This areais detected, but This area could correspondto an This area cancorrespondto an
cannotcorrespondto an animal animal, but it's not the only one. animal and it is the only one.
because of its shape or size. There is another area in the arena

that could also correspond to an
animal.

Note : the appearance of detected areas can be configures using the display panel.



Inorder to allow a precise adjustment, each modification of a parameter is immediately taken into accountand
its effects visible on the currentimage of the video :

Several zones are detected, but only

one matches the size criterion. The

Several zones are detected, and at least two meet the size criteria : . o
animal's tail is detected : the

detectionis poor. detectionis correct,but canbe

To improve detection, you can modify the detection threshold orreduce .
improved.

the size filter range. To improve detection, it is
recommended to adjustthe detection

threshold.

The detection parameters must be adjusted so that the detected area correspondsas closely as possible to the
surface area of #he animal :




Incorrectsetting. Incorrectsetting.

Threshold too low : the animal is not
fully detected.

Correctsetting.

Threshold too high : the shadow
aroundthe animal is detected.

When adjusting detection settings, it's best to choose an image where the animal isn't on the edge of the arena.
The edge cancastunwanted shadows that make detection more difficult. The animal might also climb onto the

edge and appear smaller.

Once the detection settings seem correct, it's necessary to check them on several images, and then on the entire

video.

Regardless of the detection mode chosen, filtering accordingto the size of the animal improves detection.

Description of the "Detection Settings" side panel :

Detection settings

Mode ;
QO -

Range :

Grayscale -
Automatic

Image substraction
Image substraction { advanced )
Color ( simplified ) &
Color ( advanced )

Click the animal to be detected to set the detection

o range.
L
Filter by size
Q-
o & T Analyze

Automatic { according to the weight of the animal ) -~

10g < weight < 70 g 1\

oK L Cancel

n Mode:



. Selection of the algorithm used for detection:

e Automatic

e Grayscale

e Image Subtraction

e Image subtraction (advanced)
e Color (simplified )

e Color (Full)

° Mode settings:

Central partwhich varies accordingto the choice of the detection algorithm.

o Filterby animal size:

Choice of filtering parameters accordingto the size of the animal. For more information, see the
section: Filtering accordingto the size of the animal.

° Analyze:

When the adjustment looks good on an image, click this button to runa full analysis and check that the
animal detection is correcton the whole video.

Oncethe analysis is finished, you canchoose to keep these results, or to return to the previous analysis.

Confirmation

The analyse is ended.

Duration : 10 min 00 sec, 7503 framel(s)
Tracking - 100.0 % ( 7459 frame(s) ).max undetected perod : < 1 sec.

In place of

Duration : 10 min 00 sec, 7503 frame(s)
Tracking - 94 .4 % ( 7077 frame(s) ) max undetected period : 3 sec.

Would you like to keep the results of this analysis 7

Yes Mo

e Click "Yes" to save the detection settings and analysis results.

e Click "No" to keep the results of the previous analysis.

o Import:

Click this button if you want to import detection settings from another test.



Ok / Cancel:

Use one of these buttons to close the detection settings modification panel. "Ok" to save the new
detection settings or "Cancel" to return to the previous configuration.

To open this panel:

[

e Click the button " in the "Detection Settings" area of the test information side panel

Detection settings
Automatic i@
_ Detection settings
Analysis Edit detection settings
8.3.4.1. Automatic

Automatic mode is the default detection mode and requires no adjustment.

This mode generally gives good results. However, if the detection conditions are difficult (low contrast between
the animal and the backgroundof the image, variation in brightness, parasitic shadows, etc.) it is sometimes
possible to obtain a better detection rate with a manual mode correctly set.

Automatic mode needs areference image to detect the animal. Normally, this image is created automatically by
Ethotrack at the start of the analysis. Insome cases, it may happen that Ethotrack fails to create the reference
image (especially if the animal moves very little). Inthis case, Ethotrack will offer you to use the reference image

creation wizardto create an image manually.

If the detection rate obtained with the automatically created image is too low, you can help Ethotrack by defining
the reference image yourself using the reference image creation wizard .

Forit :

Detection settings

futomatic g

Detection settings
Edit detection settings

. Analysis

Click the button ™ in the test information area
Inthe tab corresponding to automatic mode :

Detection settings

Mode : | Automatic W

Reference image

Automatic e
Automatic

Create a reference image using the wizard... *

Choose "Create reference image using wizard..."




8.3.4.2. Grayscale

Inthis mode the original image is converted to grayscale.
All pixels whose graylevel is included in the given interval are detected.

This mode gives very good results when the contrast between the animal and the backgroundof the image is
high.

Mode : | Grayscale e

Range :

Click the animal to be detected to set the detection
range.

To set the detection interval, you can either:

s

-

e Usearrows
e Move the cursorwith the mouse.
e Click on the animal to detect

8.3.4.3. Image Subtraction
This mode uses a reference image of the experiment area recorded in the absence of any animal. During analysis,
the currentimage is compared to the reference image. The differences make it possible to locate the animal.

Simplified mode uses a black and white reference image and requires less adjustment. This mode is sufficient in
most cases and is to be preferred because it requires fewer resources.

The advanced mode uses a color reference image and in some cases allows better detection thanks to more
precise settings.

The reference image is an image of the arena in which there are no animals. This image canbe created from the
currenttest video, even if the animal is visible throughoutthe recording.

The same reference image can be used for several tests if it is saved in the image library .

8.3.4.3.1. Simplified mode

This mode uses a black and white reference image of the experimental area recorded in the absence of any animals.

During the test, the currentimage is compared to the reference image. The differences between the 2 images
indicate the position of the animal.

This method is effective when the recording conditions (and in particular the light conditions) do not vary during



the experiment.

o #|Image from the current 'uidecé w i' D’

Reference image

._—‘ q'uirab selection E [ view e °

Threshold
[Jauto | : =
. L ]

Image:
Selection of the reference image among the images of the image library, or creation of a new image from
the video of the currenttest.

Reference Image Creation Wizard :
Open the wizard for creating a reference image .

Grab All:

Creation of a new reference image : selection of the entire image.

Grab selection :

Creation of a new reference image : the currentselection replaces the corresponding part of the reference
image.

Save :
Save the reference image in the image library so that it canbe reused in another test.

Add :
Creation of a new image from the video of the currenttest.

Imagelibrary :
Open the Image Library.

View:
Open of a window to view the reference image.

Threshold: Auto
Check this box to let Ethotrack automatically adjustthe detection threshold.



Threshold :
0 Detection threshold if manual.

8.3.4.3.2. Advanced mode

This mode uses a color reference image of the experiment area recorded in the absence of any animals.

During the test, the comparison of the currentimage with the reference image can be made on a single color
layer (red, green or blue) or on the combination of the 3 color layers.

This method is effective when the arena backgroundis in color and there is low contrast between the background

and the animal.

Reference image

o ®/Image from the current video ~ :gl m
: «1| "Grab al «1f%Grab selection H Cview &

Channel : RGE “| - o

Threshold

Caue (20 | E

— 2

Image :

Selection of the reference image among the images of the image library, or creation of a new image from
the video of the currenttest.

Grab selection:

Creation of a new reference image : the currentselection replaces the corresponding partof the reference
image.

Save:

Graball :
o Creation of a new reference image : selection of the entire image.

Save the reference image in the image library so that it can be reused in another test.



Add:
Creation of a new image from the video of the currenttest.

Image Library:

Open the Image Library.

View :

Open of a window to view the reference image.

Channel :

Selecting the color channel.

Threshold, Auto:
Check this box to let Ethotrack automatically adjustthe detection threshold.

Threshold

Detection threshold if manual.

8.3.4.3.3. Creating a reference image

A reference image is an image of the arena that does not contain any animals.

To createa reference image:

s

1. Choose "Imagecreated from currentvideo" from the drop-downllist or click the button
2. Select an image from the currentvideo using the buttons on the playback control panel:

4 < B|- B P

e Ifpossible choose an image containing no animal.
e Otherwise choose animage where the animal is located in a corner of the arena.

«1 Grab all +1| Grab selectio

| Select thie entire image

3. Click on to memorize the entire image.

4. Ifthe stored image contains an animal:



1.1. Using the mouse, draw a selection box around the animal, directly in the video playback area :

ISR L™ |

the video where the animal has moved and left the selection area:

1.2. Using the buttons on the playback control panel, select a new image of

[ e[| O

| Add part of the image |

1.3. Click on
selection by that of the currentimage.

to replace, in the reference image, the partdelimited by the

1.4. The reference image thus created no longer contains an animal:

99



Inimage substraction mode ( simplified ) you canalso use the reference image creation wizard by clicking on

A

If you want to use this reference image for several tests you must save it in the image library . To do this, simply

E] .

click on the button

8.3.4.3.4. Image Library

To be able to use the same reference image for several tests, it must be saved in the image library.

Image LibraryDialog:



W Reference Images

(¥

Mame Usedin ...

Image 1 2 tests

Image 2 1test

o -

Id Test Animnal %u
1 Test 2 B-125 é
2 Test1 B-125 %
o - 1
7
s,

List of images :

The list of saved images with the number of tests in which each image is used.

Tests:

The list of tests that use the selected image.

Delete:

Image :
° The selected image.

Button for deleting the selected image.

To open the Picturelibrary:

Click the button = Refrerence images of the command ribbon of the "Experiment" view.

=

e Click the button

in the detection settings edit panel.

To save an image tothe Image Library:

e Click the button d

in the detection settings edit panel.



|
o‘ Saving an image to the library uses a lot of space in the experiment file. Inorder to limit the file size, it is
advisable to save only the images used in several tests.

When a reference image is not saved in the image library, it is automatically recreated from the video when
necessary. For this, only the information allowing to recreate the image is saved. This limits the size of the

experiment file.

8.3.4.4. Color (Simplified)

Inthis mode the colorinformation of the image is analyzed.
This mode is called: "simplified" because it only requires setting a tolerance value aroundthe reference color.

Click the animal to be detected to select a color, then
ﬁ adjust the tolerance.

Tolerance : |

Click on the animal to detect, then adjustthe "Tolerance" slider.

8.3.4.5. Color ( Full)

Inthis mode the color information of the image is analyzed.

The representation of the colors of the image uses the model TSV ( Hue Saturation Value ), also called HSV ( Hue

Saturation Value ) or HSB ( Hue Saturation Brightness ) in English.

110 : 190 :
Hue : i &
Saturation : —_—
aturation i 2

= |F ElE
Value ——
alue i 2

Click on the animal to detect, then adjustthe values by:



-

-

e Usingthe arrows

e Moving the cursorswith the mouse.

@'IThis mode allows finer adjustment than the "Color (simplified)" mode for a user who is familiar with the

HSV color management model.

8.3.4.6. Filtering by animal size
Filtering accordingto the size of the animal improves detection by eliminating certain areas detected incorrectly.

By default, the filtering uses the characteristics of the animal as defined in the "Animal" dialog box .

The min and max surfaces are calculated accordingto the following correspondence table:

Weight (g) Surface ( cm?)

10 5

20 10
30 20
40 30
70 50
80 55
170 100
240 125
360 185

You canalso, for each test, choose not to filter by the size of the animal, or to use custom parameters. If you want
to use custom settings, you must specify a minimum size and a maximum size for the animal:

Filter by size
Filter according to custom settings e

i &

Min {cmZ) = Max (cm2) =

@' The size to take into accountis the surface of the animal (without the tail) when it is fully visible and it is not
on an edge of the arena. When the animal is detected on an edge of the arena, a coefficient of 0.5is applied to the
minimum size to take into accountthe fact that the animal can climb on the walls of the arena.

The parameters areimmediately applied to the video image, and each part of the image corresponding to the
detection criteria is clearly identified:



1
* “For the filtering accordingto the size of the animal to work correctly, it is imperative that the length of the
ruler is correctly entered in the "Arenas" tab of the "protocol" .

8.3.4.7. Reference Image Creation Wizard

The wizard helps you create a reference image using a series of simple steps.

M Reference image creation wizard.

Video of the current test :

r
I

Previous step

Reference image :

I .

Creating a reference image - Siep 4.

Using the playback control bar buttons or keyboard shortcuts select a new frame in which the animal has moved and r Help
and moved out of the selection area.
Start again
I this is not possible because the animal is not moving enough click here to try another method. from the beginning

Close the wizard
Mext step and use the image

Cancel



The dialog box is separated into 3 parts:

Top left: the video of the currenttest with the control bar that allows you to play the video or zoom.
Top right: the reference image under construction.
Bottom: the operations to be performed on the different steps.

At any time, if the reference image looks correct, you can click the "Close wizardand use image" button to return
to the detection settings panel.

To open the wizard:

Inthe "automatic mode" tab of the detection settings side panel: open the Reference Image drop-down list
and select "Create areference image with the wizard...".

A

Inthe "image subtraction mode" tab, click on the button

8.3.4.8. Troubleshooting detection
If possible, follow these guidelines for recording videos :

e Install the open-field in a sufficiently bright place, with uniform and constantlighting. Give preference to
constantartificial lighting located above the open-field in order to avoid shadows.

e Avoid placing the open-field near a window, especially if the experiment is to take place over several
days. Otherwise, block out the light from the window if possible.

e Install the open-field in a quiet place, away from a traffic area to avoid any risk of the camera moving.
Especially if the experiment is to take place over several days.

e Position the camerain the center of the arena (to avoid perspective errors), at a height that captures the
entire area to be analyzed. Leave enough space around the area to allow for arena adjustments if the
camera moves between tests.

e Ifpossible, choose a backgroundcolor that maximizes the contrastbetween the arena backgroundand the
animal you are trying to detect.

If the detection rate is too low or the longest period without detection is too long, it is advisable to first check the
following points:

1/Check the position and length of the rule in the protocol: To improve detection, Ethotrackfilters out areas whose
size or shape does not correspondto an animal. To convert a number of pixels into actual dimensions, Ethotrack
uses the rule defined in the protocol. Ifthe rule is incorrectly positioned, orif the rule length is incorrect, the
calculation of the animal's size will be inaccurate and the filter will not function correctly.

2/Check the animal's size : By default, all animals in the experiment are assumed to have a size within the range
specified in the experiment parameters. If an animal is larger or smaller, the area occupied by the animal may be
ignored due to the filtering based on animal size. Ifthis is the case, you canchange the animal's size in the "Animal"
dialog box. Ifall animals are in the same situation, you can modify the experiment parameters. You canalso choose
acustomsize range for each test.

3/Check the arenaposition: If the arena defined in the protocol is not correctly aligned with the actualarenain
which the animal is moving, it will not be correctly detected when it is on an edge of the arena. If necessary, you can
adjustthe arena position.

If the problem persists, try choosing a different detection mode and manually fine-tune the parameters until you



obtain the best possible detection. You canalso modify the filtering parameters accordingto size.

8.3.5. Batch Analysis

Instead of analyzing each test one by one, it is possible to do a batch analysis of all tests that are not yet analyzed.

For each selected test Ethotrack canseek to obtain the best possible detection rate by carryingout several
analyzes with different detection parameters. Inorder:

Current detection settings of the test.

Automatic mode if different from the currentdetection settings of the test.
Parameters of a test using the same video that has already been analyzed.

To initiate a batch scan:

Batcﬁ
Click on analysis jn the " Experiment" view to open the "Batch analysis dialog box".

@' Itis advisable to save the experiment before doing a batch analysis.

8.3.5.1. "Batch analysis" dialog box

This dialog box is used to launch the analysis of several tests automatically.



M Batch analysis

[]
Flease select the tests to analyze : Digplay tests already analyzed [

Test

- AnimalsTests
-1=] Openfield_4
-1 [¥] 246
=[] 245 - D - 24 hours
-~z [ 403
i (] 423 -0 - 1wesk

Try to get the best tracking rate possible.

L ]
Try to get a tracking rate higher than : %o

Start the analysis | Cancel

Tests:

The list of tests that are not analyzed. Chedk the box of the tests you want to analyze.

Display tests already analyzed

By default, the tests list only displays tests that are not yet analyzed. Check this bosx to also display already
analyzed tests if you wish to re-analyze some.

Detection rate :

If the box is checked, Ethotrack will perfform several analyzes to try to obtain a detection rate higher than the value
entered.
If the box is not checked, Ethotradk will only perform an analysis with the current detection parameters of the test.

During the treatment the progress window displays the progress of the treatment.



Batch analysis

Analysis of the test 423 -D - 1week' (1/2)
Analysis M® 1 completed in 25 sec. Tracking rate : 556.3 % ( max undetected period : 10 sec. )
Analysis M* 2 completed in 24 sec. Tracking rate : 100.0 %

Analyse M® 2 preserved

Analysis of the test'246 -D - 24 hours' {2/ 2)
Analysis in progress...

Analysis of the test '246 - D - 24 hours' in progress : 31 %.

Cancel

8.4. Behaviours

This side panel allows you to view and manage (add or delete) all behavior periods.

Behaviors
List of behaviors :

Grooming { GAG ) - 00:00:09 040, 5 periods.
Social interaction ( 545 ) : 00:00:04 880, 2 periods.

Crouch (D/D ) - 00:00:01 760, 1 period.
Grooming ~
Start End Duration
1 00:00:01 200 00:00:02 430 00:00:00 330
2 00:00:22 320 00:00:23 230 00:00:00 9&0
3 00:00:28 820 00:00:32 560 00:00:03 020
s T
4 | 00:00:40 fRaeny Edaaaap 640 |
5 00:00:47 AL g ) 830
Delete
Delete all
Export
Export all behaviors

To recorda new behavior period:

Scroll through the video to view the frame where the animal begins to exhibit the behavior.
Press the behavior key.

Scroll through the video to view the frame where the animal stops exhibiting the behavior.
Release the key (or press a second time)

H N =



6' If the new period overlaps one or more existing periods, these are deleted.
Itis possible to recordseveral behaviors at the same time.

To delete one or more periods:

1. Select the behavior from the drop-down list.

2. Select periods from the list of periods.

3. Click the right mouse button to bring up the context menu.
4. Usethe "Delete" menu.

To position video playback at the beginning of a behavior period:

1. Select a period from the list of periods.
2. Click the right mouse button to bring up the context menu.
3. Usethe "Reach" menu.

Keyboard shortcuts:
The keys that control the startand end of a behavior, as well as their operation, are shownin the list of behaviors.
Inthe screenshot above:

The 'Grooming'behavior is controlled by the 'G'key: the behavior starts when the key is pressed and ends
when the key is released.

The 'Social interaction' behavior is controlled by the 'S' key: the behavior starts on the first press and ends
on the second.

The following keyboard shortcuts are used to manage the progress of the video:

'Space' key: pause the video or resume playback.

'N' key: go to the next image (when the video is paused).

'B' key: go to the previous image (when the video is paused).
'X' key: slower speed.

'C' key: normal speed.

'V'key: faster speed.

The following keyboard shortcuts allow you to manage the zoom and move the visible partof the video:
'+' key: zoom in.
'-"key: zoom out.

Arrow keys (left, right, up, down): movement of the partof the video displayed on the screen.

To open this panel:

4
Click the button - ® in the test analysis area



9. Reports

Introduction:

The reports allow you to analyze the results of an experiment by presenting in the form of tables or graphsthe
behavioral data (duration, distance traveled, average speed, etc.) calculated from the raw monitoring data of

each test (position, time ).

The analysis can cover the entire arena or only certain zones of interest , and can be limited to certain time

periods .

The different lines of a report can be grouped by animal or by "user fields "

To createareport:

You canchoose to:

e Openthe protocol dialog box, select the "Reports / Filters" tab, then click the button - in the

reports column.

o Select the "Reports" display mode, then click on “¥* 444 iy the Report panel of the command ribbon.

To edit areport:

You canchoose to:

e Openthe protocol dialog box , select the "Reports / Filters " tab, then click the button ' in the reports
column.
e Select the "Reports" display mode, then click on [ BAE 5 the Report panel of the commandribbon.

To copy areport:

You canchoose to:

e Openthe protocol dialog box, select the "Reports / Filters" tab, then click the button ~in the reports
column.

| || Copy

e Select the "Reports" display mode, then click on in the Report panel of the commandribbon.

To deleteareport:

You canchoose to:

s
e Openthe protocol dialog box, select the "Reports / Filters" tab, then click the button in the reports
column.

-
o Select the "Reports” display mode, then click on " PEl€t€ i the Report panel of the command ribbon.



To view reportresults:

1. Select the "Reports" display mode.

2. Select the report to view from the report drop-down list.

3. Optionally, select afilter from the list of filters.

9.1. Type

This tab allows you to select the type of report and the data display format:

Report

Q =

] Distance travelled

J;J

Distance Y

Minimum distance of the center of the animal with a zone
Maximum distance of the center of the animal with a zone
Minimum distance of the head of the animal with a zone

| Maximum distance of the head of the animal with a zone
Duration

-4 Total duration of visit in a zone

Duration of the longest visit in a zone
Duration of the shortest visit in a zone

q
-:] Average duration of visit in a zone
q

Duration before the first entry to a zone
Duration before the first visit to a zone
Total duration of movement

Total duration of immability

I'_'l B Number
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Q -

Format : Distance e
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o Report:

The type of report:
1. Distance:

e Distancetraveled .

e Minimum distance from the center of the animal with a zone .

e Maximum distance from the center of the animal with a zone .

e  Minimum distance from the animal's head to a zone.

e Maximum distance from the animal's head with a zone .

2. Duration:

e Total duration of visits in a zone.

e Average duration of visits in a zone .

e Duration of the longest visit to a zone .

e Duration of the shortest visit to a zone .

e Duration before first entry into a zone .

e Duration before the first visit to a zone .

e Total movement time .

e Total period of immobility .
3. Number:

e Number of entries in azone.

e Number of visits to a zone .

e Number of exits from a zone .

e Number of periods of immobility .

¢ Number of periods of head immobility .
4. Speed:

e Average speed .

5. Behaviours :

e Longest duration of a behavior .

e Shortest duration of a behavior .

e Average duration of a behavior .

e Total duration of a behavior .

e Time to first behavior .

e Number of times a behavior has occurred.
6. Plots

Heatmap .

Trace of the animal's center .

Trace of the animal's head .

7. Various:
e List of visited zones.
8. Distribution / histogram:

Average speed, grouped by intervals .




o Format:

The data display format.

This parameter depends on the type of report.

Duration w

Duration [ Surface area
Duration * { Surface area [ Surface of the arena )
Percentage of the total duration

For example for a duration report : Percentage of the duration of the selected zones

° Unit:

The unit (and optionally the precision) to use for displaying the data.

This parameter depends on the type of report and the display format.

° Averageof groups:

Check this box to calculate and display the average of the groupsin the report.

Defaultfilter:

The filter to apply when the report is selected. Otherwise, the last filter used for this reportis selected.

9.1.1. Distance traveled

Description:

This report calculates the distance an animal has traveled inside or outside an area.



Repaort

=-l=F Distance ~
3
{4l Minimum distance of the center of the animal with a zone
{4 Maximum distance of the center of the animal with a zone
=-l=F Duration
- Total duration of visit in a zone
[ Duration of the longest visit in a zone
Duration of the shortest visit in a zone
Average duration of visitin a zone
Duration before the first entry to a zone
Duration before the first visit to a zone
Total duration of movement
Total duration of immability
mber
Mumber of entries in a zone
Mumber of exits of a zone
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Init m R Decimal places ; Automatic R

Calculation method:

Sum of the distance between each point of the track.

Settings:
Size:
The data display format:

e Distance: the distance covered in the zone.

e Distance/ Zone area: the distance traveled in the zone / zone surface.

e Distance * (Zone area/ Arena area ): the distance covered in the area * (Zone area / Arena area)

e Percentage of total distance: the distance covered in the zone / Total distance covered during the test.

e Percentage of distance in selected areas:the distance traveled in the area/ ( total distance traveled in all
selected areas.

Unit :

The choice depends on the format.

Number of decimals:
The precision of display of the results:

e 0Oto 6digits after the decimal point.

e Automatic: 2 significantdigits after the decimal point.

9.1.2. Minimum distance from the center of the animal to a zone

Description:



This report calculates the minimum distance between the center of the animal and the edge of a zone.

Repaort

== Distance '
1'__. Distance traveled

1'__. Minirmum distance of the center of the animal with a zone
1'__. Maximumn distance of the center of the animal with a zone
=% Duration

1'__. Total duration of visit in @ zone

Duration of the longest visit in a zone

Curation of the shortest visit in @ zone

Average duration of visitin a zone

Duration before the first entry to a zone

-1 Duration before the first visit to a zone

-1 Total duration of movement

'__. Total duration of immability

=% Mumber

-1l Mumber of entries in a zone

-1l Mumber of exits of & zone
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Calculation method:

For each position of the animal, calculate the minimum distance between the center of the animal and the edge
of the zone, and keep the smallest of these values.

Settings:

Unit :

millimeters, centimeters or meters.
Number of decimals:

The precision of display of the results:

e 0Oto6digits after the decimal point.

e Automatic: 2 significant digits after the decimal point.

(i )

) . . .
== |fthe animal enters the zone, this value is equal to zero.

9.1.3. Maximum distance from the center of the animal with a zone

Description:

This report calculates the maximum distance between the center of the animal and the edge of a zone.



Repaort

=-l=F Distance ~
-4 Distance travelled
{4l Minimum distance of the center of the animal with a zone
S| 115:imum distance of the center of the animal with a zone
=-l=F Duration
- Total duration of visit in a zone
[ Duration of the longest visit in a zone
Duration of the shortest visit in a zone
Average duration of visitin a zone
Duration before the first entry to a zone
Duration before the first visit to a zone
Total duration of movement
Total duration of immability
mber
Mumber of entries in a zone
Mumber of exits of a zone
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Calculation method:

For each position of the animal, calculate the minimum distance between the center of the animal and the edge
of the zone, and keep the greater of these values.

Settings:

Unit :

millimeters, centimeters or meters.
Number of decimals:

The precision of display of the results:

e 0Oto 6digits after the decimal point.

e Automatic: 2 significantdigits after the decimal point.

9.1.4. Minimum distance from the animal's head to a zone

Description:

This report calculates the minimum distance between the animal's head and the edge of a zone.



Repaort
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[ Distance travelled
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Minimum distance of the head of the animal with a zone
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Total duration of visit in a zone
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Total duration of immability

mber

Blirmbme af mmbrise e = e

ERE

o

1

=

=

EEEEREKIS

o

§

=

=]

B&

i

Init m R Decimal places ; Automatic R

Calculation method:

For each position of the animal, calculate the minimum distance between the head of the animal and the edge
of the zone, and keep the smallest of these values.

Settings:

Unit :

millimeters, centimeters or meters.
Number of decimals:

The precision of display of the results:

e 0Oto 6digits after the decimal point.

e Automatic: 2 significantdigits after the decimal point.

Q) This report is only available if the "Head detection" option is activated in the protocol.
Ifthe animal's head enters the zone, this value is zero.

9.1.5. Maximum distance of the animal's head to a zone

Description:

This report calculates the maximum distance between the animal's head and the edge of a zone.



Repaort

=-l=F Distance ~
[ Distance travelled

Minimum distance of the center of the animal with a zone
Maximum distance of the center of the animal with a zone
Minimum distance of the head of the animal with a zone
Maximum distance of the head of the animal with a zone
ation

Total duration of visit in a zone

Duration of the longest visit in a zone

Duration of the shortest visit in a zone

Average duration of visitin a zone

Duration before the first entry to a zone

Duration before the first visit to a zone

Total duration of movement

Total duration of immability
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Calculation method:

For each position of the animal, calculate the minimum distance between the head of the animal and the edge
of the zone, and keep the greater of these values.

Settings:

Unit :

millimeters, centimeters or meters.
Number of decimals:

The precision of display of the results:

e 0Oto 6digits after the decimal point.

e Automatic: 2 significantdigits after the decimal point.

Q) This report is only available if the "Head detection" option is activated in the protocol.

9.1.6. Total duration of visits in a zone

Description:

This report calculates the total time spent by the animal in a zone.



Repaort

== Distance LS

-4 Distance travelled [
Minimum distance of the center of the animal with a zone
Maximum distance of the center of the animal with a zone
Minimum distance of the head of the animal with a zone
Maximum distance of the head of the animal with a zone
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Format : Duration bl

Lnit ; h:mm:ss -+ | | Example :00:01:12

Calculation method:

Calculates the duration of each visit of the animal in the zone ( accordingto the criterion chosen in the zone
parameters dialog box ), then sums it up.

Settings:
Size:
The data display format:

e Duration: time spentin the zone.
. Duration / Zone area: time spent in the zone / zone surface.

e Duration * (Area of the zone / Area of the arena ): time spent in the zone * (Area of the zone / Area of the
arena)

e Percentage of Total Time: Time Spent in Zone / Total Test Time.
e Percentage of duration of selected zones: time spentin zone / total time spentin all selected zones.

Unit :

The choice depends on the format:

For "Duration" or "Duration * (Area area / Arena area)":

e h:mm:ss: hours:minutes:seconds

e h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

For "Duration/ Area of the zone":

e h:mm:ss ms/mm ?: hours:minutes:seconds milliseconds / square millimeters



e h:mm:ssms/cm?2:hours:minutes:seconds milliseconds / square centimeters
e h:mm:ssms/m?:hours:minutes:seconds milliseconds / square meters

e Seconds/mm 2:seconds/ square millimeters

e Seconds/cm ?:seconds/square centimeters

e Seconds/m2:seconds/square metes

e Seconds.mSec/ mm ?:seconds.milliseconds / square millimeters
e Seconds.mSec/cm ?:seconds.milliseconds / square centimeters

e Seconds.mSec/ m?:seconds.milliseconds /square meters

For "Percentage of total duration" and "Percentage of duration of selected zones":

e %

9.1.7. Duration of the longest visit in a zone

Description:

This report calculates the duration of the longest animal visit in a zone.

Repaort

== Distance '
-[4 Distance travelled

Minimum distance of the center of the animal with a zone
Maximum distance of the center of the animal with a zone
Minimum distance of the head of the animal with a zone
Maximum distance of the head of the animal with a zone
ation

Total duration of visit in a zone

Duration of the shortest visit in a zone

Average duration of visit in a zone

Duration before the first entry to a zone

Duration before the first visit to a zone

Total duration of movement

Total duration of immaobility
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Format : Duration v

Unit : h:mm:ss - | | Example :00:01: 12

Calculation method:

Calculates the duration of each visit of the animal in the zone ( accordingto the criterion chosen in the zone
parameters dialog box ), then selects the longest one.

Size:
The data display format:

e Duration: time spentin the zone.
. Duration / Zone area: time spentin the zone / zone surface.

e Duration * (Area of the zone / Area of the arena ): time spentin the zone * (Area of the zone / Area of the



arena)
e Percentage of Total Time: Time Spent in Zone / Total Test Time.
e Percentage of duration of selected zones: time spentin zone / ( total time spentin all selected zones.

Unit :

The choice depends on the format:

For "Duration" or "Duration * (Area area / Arena area)":

e  h:mm:ss: hours:minutes:seconds
e  h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

For "Duration/ Area of the zone":
e h:mm:ss ms/mm ?: hours:minutes:seconds milliseconds / square millimeters
e h:mm:ssms/cm?2:hours:minutes:seconds milliseconds / square centimeters
e h:mm:ssms/m?:hours:minutes:seconds milliseconds / square meters

e Seconds/mm ?2:seconds / square millimeters

e Seconds/cm ?:seconds/square centimeters

e Seconds/m2:seconds/square metes

e Seconds.mSec/ mm 2:seconds.milliseconds / square millimeters
e Seconds.mSec/cm2:seconds.milliseconds / square centimeters

e Seconds.mSec/ m 2:seconds.milliseconds /square meters

For "Percentage of total duration" and "Percentage of duration of selected zones":

e %

9.1.8. Duration of the shortest visit in a zone

Description:

This report calculates the duration of the animal's shortest visit in a zone.



Report
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Format : Duration il
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Calculation method:

Calculates the duration of each visit of the animal in the zone ( accordingto the criterion chosen in the zone
parameters dialog box ), then selects the shortest one.

Size:
The data display format:

e  Duration: time spentin the zone.
. Duration / Zone area: time spentin the zone / zone surface.

e Duration * (Area of the zone / Area of the arena ): time spentin the zone * (Area of the zone / Area of the
arena)

e Percentage of Total Time: Time Spent in Zone / Total Test Time.

e  Percentage of duration of selected zones: time spentin zone / ( total time spentin all selected zones.

Unit :

The choice depends on the format:

For "Duration" or "Duration * (Area area / Arena area)":

e  h:mm:ss: hours:minutes:seconds
e h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

For "Duration/ Area of the zone":
e h:mm:ss ms/mm ?: hours:minutes:seconds milliseconds / square millimeters

e h:mm:ssms/cm?2:hours:minutes:seconds milliseconds / square centimeters



e h:mm:ss ms/m?:hours:minutes:seconds milliseconds / square meters

e Seconds/mm 2:seconds / square millimeters

e Seconds/cm ?:seconds/square centimeters

e Seconds/m2:seconds/square meters

e Seconds.mSec/ mm 2:seconds.milliseconds / square millimeters
e Seconds.mSec/cm 2:seconds.milliseconds / square centimeters

e Seconds.mSec/ m?:seconds.milliseconds /square meters

For "Percentage of total duration" and "Percentage of duration of selected zones":

e %

9.1.9. Average duration of visits in a zone

Description:

This report calculates the average duration of the animal's visits in a zone.

Report
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Format :

Unit :

Duration

h:mm:ss - | | Example :00:01:12

Calculation method:

Calculates the duration of each visit of the animal in the zone ( accordingto the criterion chosen in the zone
parameters dialog box ), then averages it.

Size:

The data display format:

. D

. Duration / Zone area: time spent in the zone / zone surface.

e Duration * (Area of the zone / Area of the arena ): time spent in the zone

uration: time spentin the zone.

arena)

* (Area of the zone / Area of the



e Percentage of Total Time: Time Spent in Zone / Total Test Time.
e Percentage of duration of selected zones: time spentin zone / ( total time spentin all selected zones.

Unit :

The choice depends on the format:

For "Duration" or "Duration * (Area area / Arena area)":

e h:mm:ss:hours:minutes:seconds
e  h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

For "Duration/ Area of the zone":
e h:mm:ss ms/mm ?: hours:minutes:seconds milliseconds / square millimeters
e h:mm:ssms/cm?2:hours:minutes:seconds milliseconds / square centimeters
e h:mm:ssms/m?2:hours:minutes:seconds milliseconds / square meters

e Seconds/mm 2:seconds / square millimeters

e Seconds/cm?:seconds/square centimeters

e Seconds/m2:seconds/square meters

e Seconds.mSec/ mm 2:seconds.milliseconds / square millimeters
e Seconds.mSec/cm 2:seconds.milliseconds / square centimeters

e Seconds.mSec/ m ?2:seconds.milliseconds /square meters

For "Percentage of total duration" and "Percentage of duration of selected zones":

e %

9.1.10. Duration before first entry into a zone

Description:

This report calculates the time elapsed between the startof the period and the animal's first entry into a zone.
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Calculation method:

Calculates the time elapsed between the start of the period and the first time the animal enters the zone (
accordingto the criterion chosen in the zone parameters dialog ).

Settings:
Consider the presence of theanimal in the area at the start of the analysis period as an entry:
On the first image of the analysis, the animal may already be present in the area:

e  Check this box so that this presence is taken into account (The duration before the first entry into the zone
will then be zero).

e Uncheckthe box to wait for the first "true" entry into the zone.

! This parameter is only relevant if the time period of the report startsat the same time as the analysis. If
the animal is present in the area at the beginning of a time period that begins later, this presence is considered a
"visit" and not an entry and is not taken into account. To take this presence into account, please use the "
Duration before the first visit to a zone " report.

Unit :
A choice :

e  h:mm:ss: hours:minutes:seconds
e  h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

0-, Difference between "entry" and "visit":
= e An'"entry"is atransitionbetween the 2 states: "animal is out of the zone" and "animal is in the zone¢
e A'visit" correspondsto the state: "the animal is in the zone".



9.1.11. Duration to first visit to a zone

Description:

This report calculates the time elapsed between the startof the period and the first time the animal is present in
azone

Report
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Calculation method:

Calculates the time elapsed between the start of the period and the first time the animal is detected in the zone
( accordingto the criterion chosen in the zone parameters dialog box ).

Settings:
Unit :
A choice :
e h:mm:ss:hours:minutes:seconds
e h:mm:ss ms: hours:minutes:seconds milliseconds

e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

1

* “The presence of the animal in the zone at the beginning of the period is considered as a visit and is taken
into account. If you want to take into accountonly the first "true" entry into the zone, use the " Time before first
entry into a zone " report.

0-| Difference between "entry" and "visit":
= e An'"entry"is atransitionbetween the 2 states: "animal is out of the zone" and "animal is in the zone¢
e A'visit" correspondsto the state: "the animal is in the zone".



9.1.12. Total duration of movement

Description:
This report calculates the total time the animal is moving inside or outside a zone.

Report
[El-45F Distance A 6 Only periods of immability greater than 1 second(s) are taken into account.
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-1 4 Distance travelled
Minimum distance of the center of the animal with a zone
- Maximum distance of the center of the animal with a zone
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Maximum distance of the head of the animal with a zone
== Duration
- g Total duration of visit in a zone
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-
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Calculation method:

Total time spent in the zone - the sum of the periods when the animal is stationary inside the zone.

Settings:
Size:
The data display format:

e Duration: total time the animal is moving in the area.
e Percentage of total duration: time the animal is moving in the zone / Total duration of the test.

e Percentage of time spentin the zone: time the animal is moving in the zone / time spent in the zone.

Unit :

The choice depends on the format.

'_|
o Only sufficiently long periods of immobility are counted in accordancewith the duration specified in the
'General' tab of the protocol.

9.1.13. Total duration of immobility

Description:

This report calculates the total time the animal is stationary inside or outside a zone.



Report
... Duration before the first visit to 3 zone " “ Only periods of immobility greater than 1 second(s) are taken into account.

i{ 4 Total duration of movement
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{5 Behaviors
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Calculation method:

The sum of the periods when the animal is immobile inside the zone.

Settings:
Size:
The data display format:

e Duration: total time the animal is immobile in the zone.

e Percentage of total duration: time the animal is immobile in the zone / Total duration of the test.

e Percentage of time spentin the zone: time the animal is immobile in the zone / time spentin the zone.
Unit :

The choice depends on the format.

\
of Only sufficiently long periods of immobility are counted in accordancewith the duration specified in the
'General' tab of the protocol.

9.1.14. Total duration of head movement

Description:
This report calculates the total time the animal's head is moving inside or outside a zone.
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Format :

Unit :

U Only periods of immaobility greater than 500 millisecond(s) are taken into account.

‘Duraﬁon

|h:mm:ss v| | Example : 00:01:12

Calculation method:

Total time spent in the zone - the sum of the periods when the animal's head is immobile inside the zone.

Settings:
Size:
The data display format:

e Duration: total time the animal head's is moving in the area.
e Percentage of total duration: time the animal's head is moving in the zone / Total duration of the test.

e Percentage of time spentin the zone: time the animal's head is moving in the zone / time spent in the
zone.

Unit :

The choice depends on the format.

|
o Only sufficiently long periods of immobility are counted in accordancewith the duration specified in the
'General' tab of the protocol.

9.1.15. Total duration of head immobility

Description:
This report calculates the total time the animal's head is stationary inside or outside an area.
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Calculation method:

The sum of the periods when the animal's head is immobile inside the zone.

Settings:
Size:
The data display format:

¢ Duration: total time the animal's head is immobile in the zone.
e Percentage of total duration: time the animal's head is immobile in the zone / Total duration of the test.

e Percentage of time spentin the zone: time the animal's head is immobile in the zone / time spentin the
zone.

Unit :

The choice depends on the format.

.]
o Only sufficiently long periods of immobility are counted in accordancewith the duration specified in the
'General' tab of the protocol.

9.1.16. Number of entries in a zone

Description:

This report calculates the number of times the animal enters a zone.
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Consider the presence of the animal in the zone at the beginning of the analysis as an entry

Calculation method:

The number of times the animal enters the zone, accordingto the criteria chosen in the zone settings dialog .

Settings:
Consider the presence of theanimal in the zone at the start of the analysis period as an entry:
On the first image of the analysis, the animal may already be present in the zone:

e  Check this box for this presence to be counted as an additional entry.

e Uncheckthe box so that this presence is not counted as an entry.

! This parameter is only relevant if the time period of the report startsat the same time as the analysis. If
the animal is present in the zone at the beginning of a period of time which starts later, this presence is
considered as a "visit" and not as an "entry" and is not counted. To count this presence, please use the " Number
of visits in a zone " report.

0-, Difference between "entry" and "visit":
= e An'"entry"is atransitionbetween the 2 states: "animal is out of the zone" and "animal is in the zone¢
e A'visit" correspondsto the state: "the animal is in the zone".

9.1.17. Number of exits from a zone

Description:

This report calculates the number of times the animal leaves a zone.
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Calculation method:

The number of times the animal leaves the zone, accordingto the criteria chosen in the zone settings dialog .

Settings:

None

9.1.18. Number of visits to a zone

Description:

This report calculates the number of times the animal visits a zone.
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Calculation method:

The number of times the animal visits the zone, accordingto the criteria chosen in the zone settings dialog .

Settings:

None



1
* “The presence of the animal in the zone at the beginning of the period is considered as a visit and is
counted. If you want to count the number of "true" entries, use the " Number of entries in a zone " report.

0-, Difference between"entry" and "visit":
— e An'"entry"is atransitionbetween the 2 states: "animal is out of the zone" and "animal is in the zone
e A'visit" correspondsto the state: "the animal is in the zone".

9.1.19. Number of periods of immobility

Description:
This report calculates the number of times the animal is immobile inside or outside a zone..
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Calculation method :

The number of times the animal is immobile in the zone.

Settings:

None

.I
0 Only sufficiently long periods of immobility are counted in accordancewith the duration specified in the
'General' tab of the protocol.

9.1.20. Number of periods of head immobility

Description:
This report calculates the number of times the animal's head is immobile inside or outside a zone..
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Calculation method:

6 Only periods of immability greater than 500 milisecond(s) are taken into account.

The number of times the animal's head is immobile in the zone.

Settings:

None

'@Only sufficiently long periods of immobility are counted in accordancewith the duration specified in the

'General' tab of the protocol.

9.1.21. Average speed

Description:

This report calculates the average speed of the animal in a zone.
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Calculation method:

Total distance traveled in the zone divided by time spentin the zone.

Settings:

Unit :

unit of speed, selectable: mm/s, cm/s or m/s.
Number of decimals:

The precision of display of the results:

e 0Oto 6digits after the decimal point.
e Automatic: 2 significant digits after the decimal point.

9.1.22. Total duration of a behavior

Description:

This report calculates the total time that a behavior occurs.
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Calculation method:

Calculates the duration of each period during which the behavior occurred, then sums them.

Settings:
Size:
The data display format:

e  Duration: Time during which the behavior occurred.

e Percentage of total duration: time the behavior occurred/ Total duration of the period.



Unit :

The choice depends on the format:

For "Duration":

e  h:mm:ss:hours:minutes:seconds
e h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

For "Percentage of total duration":

e %

9.1.23. Longest duration of a behavior

Description:
This report calculates the duration of the longest period during which a behavior occurred.
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Calculation method :

Calculates the duration of each period during which the behavior occurred, then selects the longest.

Settings:
Size:
The data display format:

e  Duration: Time during which the behavior occurred.



e Percentage of total duration: time the behavior occurred/ Total duration of the period.

Unit :

The choice depends on the format:

For "Duration":

e h:mm:ss:hours:minutes:seconds
e h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

For "Percentage of total duration":

e %

9.1.24. Shortest duration of a behavior

Description:
This report calculates the duration of the shortest period during which a behavior occurred.
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Calculation method :

Calculates the duration of each period during which the behavior occurred, then selects the shortest.

Settings:
Size:

The data display format:



e  Duration: Time during which the behavior occurred.

e Percentage of total duration: time the behavior occurred/ Total duration of the period.

Unity :

The choice depends on the format:

For "Duration":

e h:mm:ss:hours:minutes:seconds
e  h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

For "Percentage of total duration":

e %

9.1.25. Average duration of a behavior

Description:
This report calculates the average duration of periods during which a behavior occurred.
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Calculation method:

Calculates the duration of each period during which the behavior occurred, then averages it.

Settings:

Size:



The data display format:

e  Duration: Time during which the behavior occurred.

e Percentage of total duration: time the behavior occurred/ Total duration of the period.

Unit :

The choice depends on the format:

For "Duration":

e  h:mm:ss: hours:minutes:seconds
e  h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

For "Percentage of total duration":

e %

9.1.26. Duration to first behavior

Description:

This report calculates the elapsed time between the startof the period and the first time a behavior occurred.
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Calculation method:
Calculates the elapsed time between the start of the period and the first time a behavior occurred.
Settings:

Unity :



A choice :

e h:mm:ss:hours:minutes:seconds
e  h:mm:ss ms: hours:minutes:seconds milliseconds
e Seconds: seconds

e Seconds.mSec: seconds.milliseconds

9.1.27. Number of times a behavior occurred

Description:

This report calculates the number of times a behavior has occurred.
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Calculation method:

The number of times a behavior has occurred.

Settings:

None

9.1.28. Heatmap

Description:

This report displays as thumbnails a visual representation of the time spent by animals in different parts of the
arena.

heat maps can be plotted using the animal's center or head position.

Isit possible to display, either one heat map for each test, or heat maps of averaged data for each group of tests.
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Type : Average animal's center position for each test group w Display the number of tests
Unit : Hours minutes seconds o

Max value Mandimum time of all groups o

Calculation method :

A heatmap uses a range of colors to provide a visual representation of the time the animal spends in different
parts of the arena during a test, with blue representing the shortest time and red the longest time.

The algorithm uses the position of the center of the animal in each image, the time between each detected
position and the size of the animal to perform the calculation.

Settings:

Type :

The type of heat map :
e The position of the animal's center.
e The average of the animal's center position for each test group.
e The position of the animal's head.

e The average of the animal's head position for each test group.

Display the number of tests:

Inthe case of average heat maps for the groups, display or hide the number of tests in the group.

Unity :

Maximum time display format: hours minutes seconds ( example: ~12min 5s) or seconds ( example: ~725s).

Maxvalue:



Inorder to be able to compare several tests, the longest time (corresponding to the color red) must be the same
for all the tests.

This option allows you to choose how the longest time will be calculated :
When the report display an heat map for each test :

e Maximum time of all tests: the maximum time spentin any partof the arena for all animals of all tests in

the report.
Advantage: this is the "true" maximum time. Disadvantage: if an animal remains motionless for a long

time, the other "heat maps" will only use a reduced range of the color range.

e Average of the maximum time of all tests.
Advantage: allows a wider range of color gamut to be used for tests where animals are always in motion .
Disadvantage: Masksdifferences between animals that have remained motionless for a long time in
certain areas.

e Fixed value: chosen time value that does not depend on the tests included in the report.
Advantages: makes it possible to compare the results between 2 r contributions, including if the reports
depend on different protocols or different experiments.

When the report display an average heat map for each group of tests :
e Maximum time of all groups: the maximum of the averages.
e Average of the maximum time of all groups.

e Fixed value.

Analysis over time:

The heat map canbe calculated over the entire analysis period or only over partof the analysis period
depending on the options chosen in the " Period " tab.

Thumbnail display description:

® verage owver 36 tesis

Untreated & o




o oolor gradient :

The color gradient used to generate the map, as well as the minimum and maximum values of the time
spent (in seconds) corresponding to the extreme colors of the gradient. As indicated by the symbol ~, the
calculated maximum value is an approximate value because it is calculated from the average value of a
number of points around the animal's center position and not on the animal's position. a single point.

o Maximumvalue of time spent in a part of the arena for the test :

The maximum value calculated for the test ( or the group ) as well as the position of the maximum on the color
gradient (if this value is lower than the maximum value of the report). This value can be lower or higher than the
maximum value of the report.

Note: As indicated by the symbol ~, the calculated maximum value is an approximate value because it is
calculated from the average value of a number of points around the position of the animal's centerand not
on the position from a single point.

heat map
o The heat map of the test or group.

Numberof tests in the group
o The number of tests in the group ( only for average heat maps for groups ).

Name
o The name of the test or group.

Grouping:

Tests can be grouped by stage, trial, user fields or by animals ( see "Group/ Sort" ).

Export of results:
The report can be exported in different formats to use the results in other software.

The complete report can be saved as a file in html formatto be opened in any internet browser, orin rtf format
to be opened by a text editor (Microsoft Word, Microsoft Wordpad, Libre Office writer, Open Office Writer, ...).

m

Save
To do this, simply click on the tofile. commandribbon button or click on the right mouse button in the report to
bring up the contextual menu and select the "Save to file" menu.

Itis also possible to export each thumbnail independently, either by copying it to the clipboard or by saving it as
an image file. To do this, simply position the cursoron a thumbnail, click on the right mouse button to bring up
the contextual menu and select the corresponding menu "Copy the plot" or "Save the plot".

9.1.29. Track of the center of the animal

Description:

This report displays the track of the center of the animal in the form of thumbnails.
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Settings:

None

Analysis over time:

The trace displayed canbe limited to partof the analysis period accordingto the options chosen in the " Period "
tab.

Grouping:

Tests can be grouped by user fields or by animals.

Export of results:
The report can be exported in different formats to use the results in other software.

The full report canbe saved as afile either in "html" formatto be opened in any internet browser, orin "rtf"
formatto be opened by a text editor (Microsoft Word, Microsoft Wordpad, Libre Office writer, Open Office

=

Save
Writer, ... ). To do this, simply click on the tofile. commandribbon button or click on the right mouse button in
the report to bring up the contextual menu and select the "Save to file" menu.

Itis also possible to export each thumbnail independently, either by copying it to the clipboard or by saving it as
an image file. To do this, simply position the cursoron a thumbnail, click on the right mouse button to bring up
the contextual menu and select the corresponding menu "Copy the plot" or "Save the plot".

9.1.30. Track of the head of the animal

Description:

This report displays the trace of the animal's head in the form of thumbnails.
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Settings:

None

Analysis over time:

The trace displayed canbe limited to partof the analysis period accordingto the options chosen in the " Period "
tab.

Grouping:

Tests can be grouped by user fields or by animals.

Exportof results:
The report can be exported in different formats to use the results in other software.

The full report canbe saved as a file either in "html" formatto be opened in any internet browser, orin "rtf"
formatto be opened by a text editor (Microsoft Word, Microsoft Wordpad, Libre Office writer, Open Office

=

Save
Writer, ... ). To do this, simply click on the tofile. command ribbon button or click on the right mouse button in
the report to bring up the contextual menu and select the "Save to file" menu.

Itis also possible to export each thumbnail independently, either by copying it to the clipboard or by saving it as
an image file. To do this, simply position the cursoron a thumbnail, click on the right mouse button to bring up
the contextual menu and select the corresponding menu "Copy the plot" or "Save the plot".

9.1.31. List of visited zones

Description:

This report displays the list of zones visited during the period.
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Calculation method:

The list of visited zones separated by acomma

Settings:

None

Q/J Only the zones selected in the "Zones of interest" tab are included in the list.

9.1.32. Average speed ( distribution by intervals )

Description:

This report calculates the percentage of time an animal moved at an average speed within different intervals.
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Calculation method:
The calculation takes place in 2 steps:

e  Step 1: EthoTrackcalculates the average speed of the animal over each averaging period.

e Step 2: EthoTrack groupsthe periods during which the average speed belongs to the same speed interval
and calculates the percentage of the total time.

Example:

Analysis time: 10minutes.
Averaging time: 1 minute. Equal intervals: width =5 mm/s.

Step 1: EthoTrack calculates the average speed of the animal over each period: 0to 1 min, 1to 2 min, 2to 3 min,
ver., 9t0o 10 min.

For example :
period average speed interval
speed

0-1 0.3mm/s 0-5

1-2 2.3mm/s 0-5

2-3 10.2mm/s 10- 15

3-4 24.3mm/s 20- 25

4-5 11.3mm/s 10- 15

5-6 1.1mm/s 0-5

6-7 1.9mm/s 0-5




7-8 14.6mm/s 10-15

8-9 22.5mm/s 20- 25

9-10 23.6mm/s 20-25

Step 2: EthoTrack groups the periods during which the average speed belongs to the same speed interval and
calculates the percentage of the total time.

For example :
speed interval periods Duration % Test duration
0-1
1-2 .
0-5 5.6 4 minutes 4/10=40%
6-7
2-3
10- 15 4-5 3 minutes 3/10=30%
7-8
3-4
20- 25 8-9 3 minutes 3/10=30%
9-10
Settings:
None

9.2. Zones of interest

Eachreport canbe linked to one or more zones of interest.
A zone of interest canbe:

e the whole arena.
e inside azone defined in the protocol.

e outside azone defined in the protocol.



0000
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Zones

[] arena (in)

[ center (in)

----- E Top -Left {in)

[] Top - Right {in )

[] Bottom - Left (in )
[] Bottom - Right {in )
[+] corners (in)

[] center { out)

[] Top - Left (out )
[] Top - Right {out)
[] Bottom - Left { out)
[] Bottom - Right { out )
[ corners { out)

Corners (in )

Dimensian : 98 *a7
Area : 741,27 cm? Py

Selection of zones of interest

Click the checkboxes to select or deselect the report's zones of interest (inside or or outside).

Information

Some information about the highlighted areain the list (name, dimension, area).

Selectall

Click to select all zones.

Deselectall

Click to deselect all zones

Select inside zones

Click to select only the inside of the zones.

Select outside zones

Click to select only the outside zones.



Display

Representation of the arena and the zones defined in the protocol.

the area highlighted in the list also appears highlighted in the display part.

(i )

=*" You must select at least one zone.

9.3. Analysis over time

Sometimes it canbe interesting to analyze the behavior of the animals over one or more specific time periods
and not over the total analysis time. For example, to compare animal behavior before and after a stimulus.

This tab is used to define the time period(s) of the report.
You cananalyze data on:
e The entire analysis period:

Time periods

(®)Whole period of analyse:

() & part of the period of analyse

® Analysis period divided into time periods of the same
duration

® Analysis period divided into time periods of different
durations

The entire analysis period as defined in the "Analysis" tab of the "Protocol" dialog box will be taken into account.

e Partof the analysis period



(_)whaole period of analyze

(®) A part of the period of analyze

O Analysis period divided into time periods of the same
duration

O Analysis period divided into time periods of different
durations

Start

Start :

End
End :

Zone :

Immediatly '
When the animal enter a zone one ar more times R
Center W

Consider the presence of the animal in the zone at the first evaluation as an entry

This option allows you to choose the startand end of the report time period accordingto one of the following

conditions:

o Immediately for the beginning) or at the end of the analysis (for the end).

o After aspecific duration.

o When the animal moves for a certain amount of time.
Note: the animal is considered to be in motion if it remains motionless for less than the duration of
immobility defined in the 'General'tab of the protocol.

o When the animal is motionless for a certain amount of time.

o When the animal enters a zone for a certain amount of time.

o When the animal enters a zone one or more times.
Note: The presence of the animal in the zone during the first evaluation of the event is counted as an entry
if the option "Consider the presence of the animal in the zone during the first evaluation as an entry" is
selected.

o When the animal leaves a zone for a certain amount of time.

o When the animal leaves a zone one or more times.

Note: The presence of the animal outside the zone during the first evaluation of the event is counted as an
exit if the option "Consider the presence of the animal outside the zone during the first evaluation as an
exit" is selected.

e Time periods of the same duration:



() whale period of analyse

() & part of the period of analyse

@® Analysis period divided into time periods of the same
duration

o) Analysis period divided into time periods of different
durations

Duration ; | 1 | minute(s) W
hour (s

second(s) [!
Simply indicate the duration of a period and let Ethotrack create several consecutive periods accordingto the
total analysis duration.

e Time periods of different lengths:

(_)whaole period of analyze

() A part of the period of analyze

O Analysis period divided into time periods of the same
duration

® Analysis period divided into time periods of different

durations
o | i

Mame Start End
0  Acdimatization 00:00:00 00:01:00

Before stimulus 00:01:00 00:05:00
2 After stimulus 00:05:00 00:10:00

Inthis case, you can create as many periods as you want by simply specifying the startand end of each period.

To add a new period:

o Click on the button , then click directly in the list on the new period, to modify the name, the
beginning or the end.
o Click directly in the list on the first empty line.

To delete a period:

s
o Click in the list to select the period to delete, then click on the button

9.4. Distribution by intervals

Averagingperiod:

Duration over which the average speed will be calculated.

Ranges:



Definitions of speed "ranges".
ranges can be:

¢ of equal width: Inthis case, the width of the interval must be defined, as well as the minimum and
maximum speeds to be taken into account.

Ranges
(®) Equal ranges

() Different ranges

Range length : I:I cm/fs
Minirum : III s

Maximurn Auto

e variable width: Inthis case, each interval must be defined.

Ranges
() Equal ranges

(®) Different ranges

2 |

Mame Min, (cmfs ) Max. {cmjs)

0 slow 0.00 1.00

1 fast 3.50 5.00
Example:

Analysis time: 10minutes.
Averaging time: 1 minute. Equal intervals: width =5 mm/s.

Step 1: EthoTrack calculates the average speed of the animal over each period: 0to 1 min, 1to 2 min, 2to 3 min,
ver., 9t0o 10 min.

For example :
period average speed interval
speed
0-1 0.3mm/s 0-5
1-2 2.3mm/s 0-5
2-3 10.2mm/s 10- 15
3-4 24.3mm/s 20- 25




4-5 11.3mm/s 10-15
5-6 1.1mm/s 0-5
6-7 1.9mm/s 0-5
7-8 14.6mm/s 10- 15
8-9 22.5mm/s 20-25
9-10 23.6mm/s 20- 25

Step 2: EthoTrack groups the periods during which the average speed belongs to the same speed interval and
calculates the percentage of the total time.

For example :

speed interval periods Duration % Test duration
0-1
1-2 .

0-5 i 4 minutes 4/10=40%
6-7
2-3

10- 15 4-5 3 minutes 3/10=30%
7-8
3-4

20-25 8-9 3 minutes 3/10=30%
9-10

'Q)This tab is only available for "Average speed, grouped by intervals" reports.



10. Filters

A filter allows you to select the tests to include in areport.
A filter canbe described in 3 ways:

e Bydirect selection of the tests to be included.

e Byasimple logical condition entered graphically. Inthis case, all tests for which the logical condition is
true areincluded in the report.

e  Byacomplex logical condition . Inthis case, all tests for which the logical condition is true are included in
the report.

To createa filter:

You can choose to:

L
e Openthe protocol dialog box , select the " Report " tab, then click the button in the filters
column.

e Select the "Reports" display mode, then click on & Add in the Filter panel of the commandribbon.

To modify afilter:

You canchoose to:

e Openthe protocol dialog box , select the "Reports / Filters" tab, then click the button ' in the filters
column.

e Select the "Reports" display mode,, then click on [/Edtin the Filter panel of the commandribbon.

To Copy afilter:

You canchoose to:

e Openthe protocol dialog box , select the "Reports / Filters" tab, then click the button ~in the filters
column.

|I | Copy

e Select the "Reports" display mode, then click on in the Filter panel of the commandribbon.

To remove afilter:

You canchoose to:

(%]
e Openthe protocol dialog box, select the "Reports / Filters" tab, then click the button in the filters
column.

-
o Select the "Reports" display mode, then click on " PEIEt&;n the Filter panel of the command ribbon.

To filteritemstoinclude in areport:



Maon injured animals

Mo filter | all tests )

Only males [, |
Ly

L Mon injured animals

Select afilter from the list of filters :

10.1. Selection of tests

This tab allows you to define afilter by directly selecting the tests. To do this, simply check the boxes of the tests
you want to include in your reports.

Grouping levels and display ordrer are those defined in the workspace.

Test
] -l Animals/Tests
Tree tests - ,i‘. |E| 235
< [ 235-D- 1 wesk
— < [ 235-D-24hours
- - e (M 245
Simple logical e LA 745 -D - 1 week
condition = [ 1245 -0 - 24 hours
- w2 []3s6
< [356-D-1week
) 22 [ 356 -0 - 24 hours
Full logical T |:| 473
condition — =
iH[(Ja23-D- 1 week

10.2. Simple logical condition

This tab allows you to precisely select the tests to be included in a report by defining a simple logical condition
defined by a graphical interface. This logical condition canrelate to 2 parameters among the following elements:

e The animal's name.

e The "choice" type user fields .

Inthe example below: only female animals will be selected.



[Imale
[#]Female

List of selected tests {4 tests | :

Test

-/ Animals/Tests
-1 9% 245
il 246 - D - 24 hours
T 296 -D - Lweek
- 9% 358
T 356-D - 1week
2L 356 -D - 24 hours

Parameterof condition1:

Choice of parameter to test for condition 1.

Possible choices for condition1:

All possible values of the parameter 1. Check the box of the choices to be selected.

Logical operatorbetweenthe 2 conditions:

Either "And" operator or "Or" operator

Parameterof condition2:

Choice of parameter to test for condition 2.

Possible choices for condition 2 :

All possible values of the parameter 2. Check the box of the choices to be selected.

Analyze :

Button used to refresh the list of selected tests.



o Listof selected tests:

List of tests for which the logical condition is true.

10.3. Full logical condition

This tab allows you to precisely select the tests to be included in a report by defining a more or less complex
logical condition. This logical condition canincorporate the following parameters:

e The animal's name.

e Some results calculated during the analysis (total distance covered, average speed, etc.).

e Userfields of the "choice" or "numeric" type.

Inthe example below: only the female animals having traveled more than 100cm during the test will be
selected (the unit used is that defined in the options of the experiment).

Formula : Syntax :

([Sex] == "Female™) && ([Total dist. {cm )] == 100) [Total dist. {om )] ~

i [Average speed { cmfs )]
. [Max speed ( cmjs I} o
. - [Max acceleration { mm/s2 )]
o [Movement { %2 )]
- [Immobility { % ]
- User defined fields

7 bt
List of selected tests {2 tests ) b E E i Male”

i "Female”
Test - Weight]
- L= Animals/Tests EI [Time paoint] 7
-l 9% 246 < 2
T 296 -D - 1week
L i.: 356 Operators :

° - T 356 -D - 1week -
-~ And (&&)
~or (1) ' °

- Equality { ==

- Mot equal (1=

- Greater than (=)

- Gareater than or equal [ ==
- Lesg than <)

- Less than or equal ( <=

Double-dick a syntax element or an operator to insert it into the formula.

° Formula:

Inputbox for the logical condition.



Syntax:

List of keywords that can be used in the formula defining the logical condition. Double-click an item in
this list to insert it into the formula at the cursor position.

Operators:
List of operators that can be used in the formula defining the logical condition. Double-click an item in

this list to insert it into the formula at the cursor position.

List of selected tests:

List of tests for which the logical condition defined by the formulais true.

Analyze:

Button used to check the syntax of the formula and refresh the list of selected tests.

'_|
0 For criteria based on a calculated numeric value, the comparisonis made on the actual calculated value and
not on the rounded value as displayed in the "list of tests" orin the "currenttest" view (for example: if the
calculated distance traveled is 99.997cm, the value rounded to 2 decimal places displayed is 100.00cm and the

condition "distance traveled greater than or equal to 100will be considered false).



11. Display Modes

The Ethotrack interface is organized in several display modes which correspond to the different stages of the
experiment

« File

e  Experiment

e Listof videos

e Currentvideo

e Listof animals

e List of tests

e  Current test

e Reports

To change display mode:

e Select the corresponding tab in the command ribbon.

11.1. File

This view is used to manage experiment files:

e Savethe currentexperiment.
. Create a new experiment.

e Open an existing experiment.
e Close the currentexperiment.

e Openanexperiment from the list of recent experiments.

Italso allows you to change programoptions and activate your version of Ethotrack.



€3 Help

[ Exit

p-N
&' Ethotrack

Website,

About EthoTrack

Version 4.2,1
£ 2014 - 2022 Innovation Met

_ checkrer updatESI

" Options License information.

V Your version of Bthotrack is activated.

'% Activate User - Innovation Net ( contact @innovation-net fr ).

License type : Individual license

Deactivate Ethotrack

11.2. Experiment

This view

presents the main information of the current experiment.

Ribbon commands:
() * %] S | IRename @ Check | ig & | E= Refrerence images 00, 00 7| || [antests | Bpandall [
R e T BB 2R E o b A
Experiment items Workspace
e Experiment:
o New experiment: Create a new experiment.
0 Open:Open an existing experiment.
o Save:Savechangesto the currentexperiment.
o Close : Close the current experiment.
o Rename: Rename the currentexperiment.
o Import: Importelements (protocols or user fields) from another Ethotrack experiment.
o Clean up : Reduces the size of the experiment file by compacting the database.
o Check: Verifies the consistency of the experiment and allows certain errorsto be detected (choice of
arena, detection rate, etc.).
o Batchanalysis: Open the" Batch analysis " dialog box to startthe analysis of several tests.
o Settings: Openthe " Experiment Settings " dialog
o Referenceimages : Open the dialog box for managing reference images.
o UserFields : Open the dialog for managing user fields .



Items:

o New protocol: Add a new protocol.

o New animal : Add an animal.

0 Newtest: Add a test.

o Severaltests: Add multiple tests with the test creation wizard.

Workspace :

o Show : Show or hide the workspace.
All tests

o = EI ! : Allows you to display or hide the tests in the workspaceaccordingto their status
(Pending, saved, analyzed, excluded).

o Expandall : fully expand the tree structureof the "Animals / Tests" node of the workspace.
0o Collapseall : collapse the tree structureof the "Animals / Tests" node of the workspace.
o Collapse Tests: Collapse the workspacetree to the parent nodes of the tests.
o Group /Sort: open the dialog box for configuring the tree structure of the "Animals" or "Tests" node of
the workspace.
Mainpart:

0.

&' Démo En (E|Etho Track|Version 5|Déme En.etdb )
[ L]

General information
Motes Todo

t}aa

o Subjects : Mice { 10 g < weight < 70g)

Edit 5 Tests to record. |All protocols
. -
2 user defined fields. L=
é, 24 tests overdue. &
Convert userfields to stages and trials
* Btests to record on Monday, July 3, 2023,
Protocols
° lo The experiment contains 2 protocols. E‘ sunday | monday | thuesday #wenesday | thursday | friday saturday
25 26[(W26) |27 28 29 30 July 2023
Animals A 3tests |l 16 tests
The experiment contains 15 animals. E
o ) T 2 3(W27) |2 5 6 7 2
° - 1 user defined field : Tratment ‘#'
0 Btests, 24tests, | 24tests. | 16tests,
0.
= H
9 1 (wWzaa) | 11 12 13 14 15
e
e
16tests, | 32 tests,
° glests
The experiment contains 208 tests : ? 16 17(W29)|18 19 20 1 22
Z 204 Pending. H 4 Recorded. — 50 tests.
T 0 Analysed. o
23 24 (W30} |25 26 27 28 29
204 tests have been created automatically. @ "’-

1 user defined field : Temperature

Title:

The name of the experiment and the location of the experiment file.




General information:
The summary of the parameters of the experiment.
¢’

Edit
e  Click the button to open the " Experiment Settings " dialog box

e  Click the button to open the dialog for editing user fields .

° Protocols:

The number of protocols.

e Click the button to add a new protocol.
° Animals:

The number of animals as well as the details of the "animal user fields".

e  (Click on the button to display the list of animals.

T
e Click the button to add an animal.

o Tests:

The number of tests, as well as the distribution of tests accordingto their status. Details of "test user
fields".

e  Click on the button to display the list of tests.
|
Click the button to add a test.

e  Click the button to add multiple tests with the test creation wizard.

Notes:

This area allows you to enter notes or comments on the experiment.



o Todo:

The list of pending tests presents the list of scheduled tests in chronological form. The tests are
grouped into 3 categories:

e  Overdue tests.
e Tests scheduled today.

e The tests planned in the next few days.

You canclick directly on the title of a test to select it as the currenttest and open the "Current test"
mode.

11.2.1. Schedule of tests to record
The to-do list allows you to quickly view the list of tests to be recorded over a given period :

e Either in calendar form for a period of one month.
e Orinthe form of alist for one day.

To switch from the monthly calendar to the daily display, simply double click on a day containing tests to be
recorded.
[ S

X

To switch from the daily display to the monthly calendar, click on :

The contextual menu accessible by a right mouse click allows you to export the calendar to a file orto send it by
email to the person in charge of carrying out the tests. Italso allows you to reschedule some tests.

Calendar:

Display of tests to be recorded over a period of one month. .



Motes Todo

> Tests to record.

2 tests overdue. i

All protocols R

* * 2 tests to record on Tuesday, July 4, 2023,

sunday manday thuesday wenesday thursday friday saturday
25 26(W26) |27 28 29 30 july 2023
M 7 tests,
2 3I(W27) 4 5 g T 3
2 2 tests, 12 tests, 14 tests,
9 10 [ W 28 11 15
REEEEN i) Tuesday. July 4, 2023
2 tests to record, 3 tests,
Double click to see the list of tests...
16 17 (W 29) 18 19 20 21 22
&0 tests. 20 tests. 24 tests.
23 24 (W 30) 25 26 27 28 29
Listof teststorecordon aday :
Detailed display of the tests to be recorded over a day classified by test.
Motes Todo
-
.~ Wednesday. July 5. 2023 Al protocols >
»
- 12 tests to record.
* * i Dovbie-click on & fest fo starf recordling.. )
A
‘first stage’ of protocol 'Protocol 1° a
rial : ‘D - 1 week/Smooth bottom’
| Animal 02 - first stage, D - 1 week/Smooth bottom h
Animal 03 - first stage, D - 1 week/Smooth bottom

‘first stage’ of protocol "Protocol 17
rial : ‘D - 1 week/Rough bottom’

g EEEEEIEIEE B

Animal 09 - first stage, D - 1 week/Smooth bottom

E Animal 02 - first stage, D - 1 week/Rough bottom
E Animal 03 - first stage, D - 1 week/Rough bottom

Animal 04 - first stage, D - 1 week/Smooth bottom fp Animal 02 - first stage. [} - 1 week/Smooth botinm

Protocol : Protocol 1

Animal 08 - first stage, D - 1 week/Smooth bottom Stage : first stage

Time point: D - 1 week
Bottom of the open field : Smooth bottom

Animal : Animal 02

Arena : Automatic

AT animal 04 - first stane 1 - 1 week/Bounh hottam



You candouble click on an item in the list to startrecording the test.
Contextualmenu:

The contextual menu is accessible by clicking on the right mouse button.

Export calendar L\\!.
Schedule another day

It allows the follow ng actions:
e Exportcalendar: Create afile containing the list of tests to save. The file canbe in text format, in rtf format

(to open it in word processing software suchas Word), orin html format (for display in a web browser).
e Schedule anotherday : Change the scheduled date of the selected tests.

11.3. List of videos

This view displays and manages the list of videos used in the experiment.

Ribbon commands:

[

(54

T
i
&

"L | : : Expand all - == = Animals Expand all
QF E E E ™7 B[]
1 - - L 3
EE: EEJ & 4 ﬁk e Collapse all a All tests Collapse all
Add Adda Adda Edit Delete Show . Group Columns Export Show = Group
afile folder record Collapse videos 5ot |:| Collapse tests ;gort -
Videao List of videos Workspace

e Video:

Addafile : Add an existing video to the list.
Addadirectory: Add all the videos present in a directory.
Addarecord: Record a new video and add it to the list.
Edit : Edit the settings of the selected video.

Delete: Delete the selected videos.

O O O o o o

Show : Open the selected video in the " Current video " view.

e Listof videos:

Expandall : fully expand the tree structure of the "Videos" node of the list.
Collapseall : collapse the tree structure of the "Videos" node of the list.
Collapse Videos : Collapse the workspacetree to the parent nodes of the videos.

Group / Sort: open the dialog box for configuring the tree structure of the video list.

Columns: Select the table columns.

O O O o o o

Export: Export the list of videos in a Microsoft© Excel or text file with separator ( CSV ).
e Workspace:

o Show : Show or hide the workspace.
All tests

o H EI LL : Allows you to display or hide the tests in the workspaceaccordingto their status
(Pending, saved, analyzed, excluded).

o Expandall: fully expand the tree structureof the "Animals / Tests" node of the workspace.



o Collapseall : collapse the tree structureof the "Animals / Tests" node of the workspace.
o Collapse Tests: Collapse the workspacetree to the parent nodes of the tests.

o Group /Sort: open the dialog box for configuring the tree structure of the "Animals" or "Tests" node of
the workspace.

Mainpart:
Filter | Click to add a writerion ™
Source Recording date 3 Image size Duration Adjustment Protocole / Aréne principale
= Videos
-1 Monday, September 16, 2024
Vidéo 2 Recorded by Ethotrack. Monday, September 16, 2024 13:44 1024 * 768 10 min 00 sec Mo Animal 004 - Premigre étape, essa
- Tuesday, September 17, 2024
Recorded by Ethotrack. Tuesday, September 17, 2024 13:44 1024 * 768 10 min 00 sec Animal 001 - Premiére étape, essai 1,
Vidéo 3 Recorded by Ethotrack. Tuesday, September 17, 2024 14:07 1024 * 768 10 min 00 sec Yes [ Vidéo 1)

The central partdisplays the list of videos with the following information:

e  The name of the video.

¢ The source of the video (file or recorded by Ethotrack).
e The date of recordings.

e Thessize of the image.

e  The duration of the video.

¢ Information about video position adjustment and possible links. Inthe example above "video 1"and
"video 3" are adjusted and "video 3" use the same adjustment as "Video 1".

e The list of tests that use video with the corresponding arena.

Choozing and organizing colums :
You can customize the table by choosing which columns to display and the order in which these columns are
I:I:I:I:J

displayed. To do this, click the button “®™™ of the command ribbon or use the "Column" context menu to
open the dialog box :



& Columns ? X
L3
o MName Align Description First

Source & O O The ful name of the file if the video was not recorded by Ethotrack

Recording date @] ® () The recording date Hip - °

Image size O ® O Imagesize Do

Duratior™ @] ® (7 The duration of the vidéo

Adjustment @ © & |Information about the adjustment of the pasition of the vidéo o=t

[Onotes ® @] (7 The first 256 characters of the Notes field.

Protocole f Aréne principale 3 & (O Testusing video for arena 'Aréne principale’ of protocol 'Protocole’, a °

Protocole [ Aréne - 2 @] ® () Testusing video for arena 'Aréne - 2' of protocol ‘Protocole’,

Protocole f Aréne - 3 0 & (O Testusing video for arena 'Aréne - 3 of protocol 'Protocole’, Mone °
Default
Cancel

List of columns

The list of columns that can be displayed in the table. Chedk the box to display a column.

Align
Text alignment in the column : right, left or center alignment.

Position of columns

Buttons to change the position of the selected column. You can also change the position of a column by simply
"drag and drop". To do this: click on the corresponding line, then while holding down the mouse button, move the
line. Finally, release the mouse button when you have reached the new desired position.

All
Show all columns.

None
Hide all columns.

You canalso change the position of a column by simply "dragand drop". To do this: click on the column header,
then while holding down the mouse button, move the header. Finally, release the mouse button when you have
reached the new desired position.

Sortingdata:

You cansortthe datain the table in ascending or descending order of a column. To do this, simply click on the

column header. The sorting and sortorder in indicated by an arrow: Recording date

Organizingthe video tree:

To organize the display of videos it is possible to define grouping levels, such as the date the video was recorded

Grouper
or the location of the file. To do this, click the button = /Trier  on the commandribbon or use the "Group / Sort"



context menu to open the "Group/ SortVideos" dialog box :

Group & Sort

Group by :

E-~Irecording date

----- [ ]File location
QO -

@'Jm

Sort by

Alphabetical order

Cancel

Grouping levels :

Sortby:

List allowing you to choose the order in which videos are displayed within a group when the table is

Area for choosing the grouping levels of the video list. To do this, simply check the desired items.

Orderof groupinglevels :

Buttons to change the order of grouping levels by moving the selected item.

sorted on the first column, with the choice:

e Alphabetical order.
e Recording date of the video.

Selectingvideos todisplay:

You can create afilter to select the videos to display in the list, for example videos recorded on certain days, or
videos whose name begins with a certain text. To do this, click on "Click to add a criterion" in the area at the top
of the table, then select a criterion and configure the criterion settings (the settings area depends on the

selected criterion).




Filter Recording date T Re Click to add a criterion 1

Criterion : Recardir
- Videos Recording date o
-1& Tu
Vi otrack. Tuesday, Septet
Vie | [Jall dates otrack. Tuesday, Septet

-.[IMonday, September 16, 2024

----- [“]Tuezday, September 17, 2024

Cancel

You canadd a maximum of 3filter criteria. Only videos that meet all the criteria are displayed.

You cantemporarily disable afilter criterion by unchecking the corresponding checkbox

date T Re qé I__Egilter
. You canalso temporarily disable all criteria by unchecking the "Filter" box .

11.4. Current video

This view lets you record a new video or view a video that has already been recorded.
Italso allows to:

e Record a new video using a webcam.

e Adjust the position of the video relative to arenas.

e Select tests that use this video.

Ribbon commands:

| L - All tests Expand all
Hlf o ‘% <b $ @ EEIQ C:Illapseall

Edit Add Adda Previous Mext Show Group
a file record video wvideo Collapse tests g sopt
Video Mavigation Waorkspace

e Video:

o Edit: Open the currenttest parameters dialog box.
o Addafile: Add a new video to the list from a file on the computer.
o Addrecord: Record avideo with awebcam and add it to the list.

= Navigation:

o Previousvideo : select the previous video ( accordingto the order of creation of the videos ) as the
currentvideo.

o Nextvideo : select the next video ( accordingto the order of creation of the videos ) as the current
video.

*  Workspace:

o Show : Show or hide the workspace.



All tests

o} = EI 0 : Allows you to display or hide the tests in the workspaceaccordingto their status
(Pending, saved, analyzed, excluded).

o Expandall: fully expand the tree structureof the "Animals / Tests" node of the workspace.
0 Collapseall : collapse the tree structureof the "Animals / Tests" node of the workspace.
o Collapse Tests: Collapse the workspacetree to the parent nodes of the tests.
o Group /Sort: open the dialog box for configuring the tree structure of the "Animals" or "Tests" node of
the workspace.
Main part:
@, Q|v @ _ [>|v = Bl 00-00-00 000 / 00-10-00 08 "ormEtie

ooo1 %
‘E:\Etho Track \ExemplestOpenfield_4_En"\Videos 0001 avi"
Duration : 10 min 00 sec, 7502 frame(z) ( 12.50fps )

Main arena Top - Right arena Image size : 384 * 288
\ Adusted vidéo e 3 0 L W ' o
235 246 > Use - [

° . ’ Protocol : Openfield_4 % . _ o

This video is used for the trial :

Stage : First stage
Time point : [ - 1 week

Bottom - Left arena Bottom - Right arena
by the following animals :
J Maint arena : % 235
Top - Right arena 246
356 423 Bottom - Left arena - © 356
‘ Boitom - Right arena - [5] 423

o Video :
The central partdisplays either the recorded video, or the webcam image if the video has not yet been
recorded.



o Commandbar :

Video zoom and playback control buttons

Zoom - € Q- @ L'l?|v B bl
Zoom fit to window

Choice of zoom factor Last image

Zoom + . Next image
First image
Previous image

Play at normal,reduce or accelerated speed f Pause

° Current image information:

Some information about the image being played.

o Information

This area displays information about the current video

o Adjustment

This area indicates whether the video is adjusted or not and allows you to control the adjustment of the video
position.

L]
e click ®% to change the video position adjustment.

e click i to delete the video position adjustment ( Warning: adjustment is removed for all
protocols ).

e click "= to copy ( ou link ) the adjustment of the currentvideo to other videos.

0.,

The list of tests that use the current video.

e
e click = to edit the list of tests that use the video.

e click x to show or hide the arenas of the indicated protocol on the video.
Main arena : o 235
Top - Right arena s g.ﬂf
Bottom - :E:E-: :
LT Open the test '246 - First stage, D - 1 week' in the current
test wiew,

e click on the test or animal name
to open the corresponding test in the "Current test" view.




11.4.1. Record a video

When the video source defined in the protocolis a webcam, the “Currentvideo” view allows you to record a new

video.

Inthis mode, the operator canstartrecording and view the webcam image in real time. He caninterrupt the
recording at any time if he wishes. At the end of the recording, he canreplay the video before deciding whether or
not to keep the recording.

Ribbon commands:

o
Edit

H__H =5 @ Record now All tests Expand all -
¢ 5 @) CIEIE] o
. ollapse a
Add Adda | Record according Previous Mext Show Group
afile record to protocal video video Collapse tests g sort
Video Mavigation Workspace

Video :

o Edit: Open the currenttest parameters dialog box.

o Addafile : Add a new video to the list from a file on the computer.

o Addrecord: Record avideo with a webcam and add it to the list.

o Recordaccordingto protocol: Startrecording a video accordingto the protocol (the beginning and the
end of the recording will be in accordancewith the parameters of the "Source"tab ).

o Recordnow : Startrecording a video immediately without taking into accountthe startand end
conditions of the protocol (the recording will not stop automatically).

Navigation:

o Previousvideo : Select the previous video ( accordingto order in which the video were cerated ) as the
currentvideo.

o Nextvideo : Select the next video ( accordingto order in which the video were cerated ) as the current
video.

Workspace :

o Show : Show or hide the workspace.
All tests

o = |:| o : Allows you to display or hide the tests in the workspaceaccordingto their status
(Pending, saved, analyzed, excluded).

o Expandall : fully expand the tree structureof the "Animals / Tests" node of the workspace.

o Collapseall : collapse the tree structureof the "Animals / Tests" node of the workspace.

o Collapse Tests: Collapse the workspacetree to the parent nodes of the tests.

o Group /Sort: open the dialog box for configuring the tree structureof the "Animals / Tests" node of

the workspace.

Main part:



Qa-a. e .

10.0img/s v
Recording a video according to the 'First stage” stage of "My
protocol’ protocol
Choose one of the following actions to record with the webcam.
Arena top - right @

Start recording according to protocal settings.

@ Start recording immediatly.
Animal 02 R‘ Animal 03 ﬁb

. % Select a video in the list L o

i}
} Select a video file on your computer.

Uue:‘[\ 2 o

Protocol : My protocol \

“You can also select an already recorded video :

This video will be used for the trial :

= - St. First stage
Animal 04 Animal 05 age =
‘RJ ‘ﬁi Time point <D -1 wesk
Bootm of the open field : Smooth bottom

by the following animals

Arena top left B Animal 02
Arena top - right B Animal 03
Arena bottom - left [ Animal 04
Arena bottom - right - [5 Arimal 05

Video :

The central partdisplays the image of the camera.

Superimposed, the arenas as well as the animals present in the video in their respective arenas canbe
displayed. (click on ® to show or hide this information).

Command bar:

Video zoom and record control buttons :

@ : Record a video accordingto the protocol (the beginning and the end of the recording will be in
accordancewith the parameters of the "Source" tab of the protocol).

® : Startrecording a video immediately without taking into accountthe startand end conditions of the
protocol (the recording will not stop automatically).

Framerate:

Actual camera frame rate.

Information:

This protocol and the stage.

Actions:

@ : Record a video accordingto the protocol (the beginning and the end of the recording will be in
accordancewith the parameters of the "Source" tab of the protocol).

® : Startrecording a video immediately without taking into accountthe startand end conditions of the
protocol (the recording will not stop automatically).



Use:
o The list of tests linked to this video.

Click the button 4

Use of video
Choose the tests that use this video,

to edit this list.

11.4.2. Edit the list of tests that use a video

Inthis mode, the "Currentvideo" view allows you to make the link between avideo and one or more tests. When
the protocolincludes secondaryarenas it also makes it possible to indicate for each test the arenain which the
animal was placed during recording.

Selection by animal :
To avoid the risk of error, it is advisable to organize your experimental plan to respect the following rules:

e an animal must perform a trial no more than once.
e if the protocolincludes several arenas, the tests recorded on the same video must correspond to the same
trial.

Ifthese 2 conditions are met, it is possible to link the tests to a video by selecting atrial, then placing the animals
participating in this trial in their respective arena.

@ Q- @ D|v = Bl 00-00-00 000 / 00-10-00 160 s
Protocol : . |My protocel i |
This video is used forthe trial :
Arena top left Arena top - right Stage Feieare
Time point :D -1 week
Bootm of the open field : Smocth bottom -

by the following animals :

Arnatop feft [ Animal 02
‘ A‘a’lafq:—ﬂ'p’i'HAnimalDBﬁ_b

Animal 02 ﬂ‘ Animal 03 ﬁ‘

[select tests &

Scheduled date

= Animals

S =123 automatc

s bottom - ight & T N
%5 Animal 05 e

%5 Animal 05

s

Draq an drop an animal here Draq an drop an animal here ¥ Animal 07

Ty
from the list of available animals from the list of available animals '!: Animal 08
%2 Animal 09

#2 Animal 10
% Animal 11
% Animal 12

&% Animal 13
&% Animal 14
&% Animal 15

ancel

Protocol :
o Choice of protocol. Only protocols compatible with the video size are offered.




Stage / Trials:
° The description of the selected trial (when at least one animal is assigned to the video).
If no animal is assigned to the video, this area allows you to select a stage and a trial :

Protocol : My protocol w

This viseo is not used by any test of the "My protocol’ protocal.

Flease select a trial an add a frist animal.

Stage / Tral

Stage First stage -

Time poirt 0 -1 week -

Bootm of the open field Smooth bottam -
Use:

The list of animals linked to the video for the seledted trial. Click L") to delete a link.

Select tests :
Allows you to choose the selection mode (Test if the box is checked, animal otherwise).

List of animals:
The list of animals for which the selected trial test is "Pending" grouped by arena by default.

Video :
The video superimposes the arenas and the animals in their respective arenas.

Click 7] to delete a link.

To assign an animal to the video, simply click on the animal in the list, move the cursorto the video while holding
down the mouse button, then release the mouse button when the cursoris over. is located above the chosen arena.
Itis also possible to "double click" on an animal to automatically assign it to the next available arena.

== Ifthe protocolincludes several arenas, it is advisable to always place the animals in the same arena.

Selectionby test:

Ifan animal must perform the same trial several times, or if the video contains test recordings corresponding to
different trials, simply check the box EZ1Select tests 4o directly link the tests to the video.



Information - 0

Protocol : | My protocal w |

@ Q- @ 1B~ > Pl 00:00:00 000 / 00:10:00 160

This video is used by the following tests :

Arena top left H Animal 02 - First stage, D - 1 week/Smocth bottom F‘u

Arena top left Arena top - right
Arena fop - right : H Animal 03 - First stage, D - 1 week/Smooth bottom F'u

Select tests

Animal 02 - First stage, D - 1 week/... §il;' Animal 03 - First stage, D - 1 week/... {i{ [ Display only ‘waiting' tests

Scheduled date ™

= Tests
-+ % First stage
- & D-1week
-1 # smooth battom
b1 4rimal 04 - First stage, D - 1 week... _
2L Animal 05 - First stage, D - 1 week...
E Animal 06 - First stage, D - 1 week...
E Animal 07 - First stage, D - 1 week...

Drag an drop a test hgre Drag an drop a test here K An?mal 08 - F?"St stage, D - 1week..
from the list of availab from the list of available tests AL Animal 03 - First stage, D - 1 week...
B Animal 10 - First stage, D - 1week...

E Animal 11 - First stage, D - 1 week...
E Animal 12 - First stage, D - 1 week...
E Animal 13 - First stage, D - 1 week...
E Animal 14 - First stage, D - 1 week...
E Animal 15 - First stage, D - 1 week...
- A Rough bottom
E Animal 01 - First stage, D - 1 week...
E Animal 04 - First stage, D - 1 week... Y]

Arena bottom - right

To open thisview :

Simply click on the “Use” button in the information side panel of the “Currentvideo” view :

-

Use of video
Choose the tests that use this video.

in the video editing dialog box.

11.4.3. Adjust the video position
Inthis mode, the "Currentvideo" view allows you to adjustthe position of the currentvideo for each compatible
protocol.

When the experiment lasts several days or even several weeks, it may happen that the camera or the workspace
are accidentally moved. Inthis case, when recording a new video, you may notice that the arena defined in the
protocol no longer correspondsto the real arena where the animals are evolving.

To correctthis, it is possible to adjustthe position of the arena for each test in the "currenttest" view.

Itis also possible to adjustthe position of the video. The adjustment defined for a video will be automatically
used for all tests that use this video and that have not been adjusted manually.

Arena adjustment allows you to define the transformationrules (movement, resizing and rotation) to be
applied to the image from the camera to match the arena defined in the protocol and the real arena. If the video
is compatible with several protocols, you can define an adjustment for each protocol.

Once avideo has been adjusted, it is possible to carryover this adjustment to other videos (for example all
videos recorded on the same day).

To enterthe adjustment mode :



L]
Select avideo in the "Currentvideo" view then click on # *' in the side information panel:

Manual video adjustment:
To adjustavideo :
1/Select the protocol. The main view displays the main arena of the selected protocol.
2/adjustthe position of the arena to make it coincide with the real arena:
e either, by using the buttons.
e or,by moving the arena directly with the mouse on the video image.

e either, using the keyboard arrows(arrow alone to move the arena; [Shift key]+arrow to resize.

3/ repeat the operation for all compatible protocols.

Use the adjustment of anothervideo :

1/ Click on the "Use the adjustment of another video" link in the side information panel. to open the selection
dialog box :

Show only adjusted videos.

% Show : videos recorded on ; |v |Friday, March 27, 2020 | Sortby: Video name ascending w

all videos

Adjustment of video : 0001

videos recorded on :
videos whose name begi
IMage | yideos whose name contains :
‘EEtho Track \Version 5\\Videos 0004 avi’ 0002 | Videos\0002.avi )

Recorded on Friday, March 27, 2020 08:17.

0004

Duration : 10 min 00 sec, 7503 frame(s) ( 12 .50fps )

Image size : 384 * 288, Duration : 10 min 00 sec
Image size : 334 ° 288 0003 [ Videos\0003.avi )

" . Recorded on Friday, March 27, 2020 08:16.
Unadjusted videa
Image size : 384 * 288, Duration : 10 min 00 sec

Pleass select inthe list a video recorded under the same
conditions and which has already been adjusted, then
click the "Copy" or "Link" button.

Copy Link Cancel

2/Select avideo in the list.

3/Click the "Copy" button or the "Link" button.

(i

J Ifyou create a link, any change to the source video's adjustment will be automatically taken into account
and will change the linked video's adjustment.

11.5. List of animals

This view displays and manages the list of animals used in the experiment.



Ribbon commands:

Expand all

Collapse all

e B °w e e Expand all
¥ D G2 e v

Collapse all

@ &% Animals |
g i
& & All tests

Add  Import Multiple Edit Delete . Group | Columns Export Add Manage Show = - Group
animals animals Collapse animals s 5qrt Collapse tests s5port -
Animal List of animals User defined fields Workspace
e Animal

Add: Add an animal.
Importanimals : Import multiples animals from a file
Multiple animals : Add multiple animals using the Animal Creation Wizard.

Edit : Modify the selected animal.

O O O O O

Delete : Delete the selected animal.

e Listof animals:

Expandall : fully expand the tree structureof the "Animals" node of the list.
Collapse all : collapse the tree structure of the "Animals" node of the list.
Collapse Videos : Collapse the workspacetree to the parent nodes of the animals.

Group / Sort: open the dialog box for configuring the tree structure of the animal list.

Columns : Modify table columns.

O O O O o o

Export: Export the list in a Microsoft© Excel or text file with separator ( CSV ).
= Userfields:

o New:Add an animal type user field.

0 Manage: Opens the dialog for managing user fields .
e Workspace:

o Show : Show or hide the workspace.

All tests

o = |:| L : Allows you to display or hide the tests in the workspaceaccordingto their status
(Pending, saved, analyzed, excluded).
Expandall : fully expand the tree structureof the "Animals / Tests" node of the workspace.
Collapse all : collapse the tree structure of the "Animals / Tests" node of the workspace.

Collapse Tests : Collapse the workspacetree to the parent nodes of the tests.

O O o o

Group / Sort: open the dialog box for configuring the tree structureof the "Animals" or "Tests" node of
the workspace.

Main part:

The central partdisplays the list of animals and information about each animal.



Filter | Click to add a criterion N |

Fa¥ Sex Treatment "Protocole’ protocol arena Notes
-| Anirnals
-1 Control group
- & Male
%2 Animal 003 Male Contrel group Automatic
X Animal 003 ___ Male | Controlgowp | Avtomatic |
- & Fernale
%% Animal 002 Femnale Control group Arene - 2
%% Animal 009 Female Control group Automatic
- § Treatment A
- ? Male
%2 Animal 001 Male Treatrent A Aréne principale
%% Animal 003 Male Treatment A Automatic
R

Choozing and organizing colums :

You can customize the table by choosing which columns to display and the order in which these columns are

=

displayed. To do this, click the button “®'4™"S of the command ribbon or use the "Column" context menu to

open the dialog box :
° Mame Align Description Bt
- C ®

SEX () User field { Animals )
(MTreatment | @ O @ |user field (Animals) P °

'Protocole’ protocal arena 3 @& O Defaut arena of the protocol Protocole’

[Motes ® & & (%) The first 256 characters of the MNotes field,

Last

Default

=)

R o s

List of columns
° The list of columns that can be displayed in the table. Chedk the box to display a column.

Align
Text alignment in the column : right, left or center alignment.

Position of columns

° Buttons to change the position of the selected column. You can also change the position of a column by simply
"drag and drop". To do this: click on the corresponding line, then while holding down the mouse button, move the
line. Finally, release the mouse button when you have reached the new desired position.



All

o Show all columns.
None

o Hide all columns.

You canalso change the position of a column by simply "dragand drop". To do this: click on the column header,
then while holding down the mouse button, move the header. Finally, release the mouse button when you have
reached the new desired position.

Sortingdata:

You cansortthe data in the table in ascending or descending order of a column. To do this, simply click on the

column header. The sorting and sortorder in indicated by an arrow: Hecerding date

Organizingthe animal tree:

To organize the display of animals it is possible to define grouping levels, suchas the userfields. To do this, click
r
Grouper

the button /Trier  on the commandribbon or use the "Group / Sort" context menu to open the "Group/ Sort
Animals" dialog box.

Selecting animals todisplay:

You cancreate afilter to select the animals to display in the list, for example only animals of the control group.
To do this, click on "Click to add a criterion" in the area at the top of the table, then select a criterion and
configure the criterion settings (the settings area depends on the selected criterion).

Filter Treatment " T Re Click to add a criterion
Criterion : reatment
- Animals| |Treatment w
-l (Cd
L4
[ ]all dates trol group
_ -] <Undefined: trol group
= E----Cu:untru:ul group
E----DTreah'nent A trol group
E----|:|TrE.E|1J'nent E
trol group
Cancel

You canadd a maximum of 3 filter criteria. Only animals that meet all the criteria are displayed.



T

] e %
You cantemporarily disable afilter criterion by unchecking the corresponding checkbox .You

Filter
canalso temporarily disable all criteria by unchecking the "Filter" box IE? .

Contextualmenu:

Click on the header of the table with the right button of the mouse to bring up the contextual menu allowing you
to manage the user fields.

Right-click an animal to bring up the context menu to manage animals.

Changing an animal's parameters:

To change an animal's settings, you can open the "Animal" dialog box, either :

e by selecting the animal in the list, then clicking on the "Edit" button on the commandribbon.
e by double clicking on the animal.
e by selecting the "Edit" command from the popup menu.

|
@' Ifyou want to delete an animal that has already performed one or more tests, you must first delete all tests
performed by this animal.

11.6. List of tests

This view displays and manages the list of experiment tests.

Ribbon commands:

< e, [ Schedule Expand all === /. / All tests Expand all
i i con. e | 2 BRI et | o | covmns on o e > Qe
Test List of tests User defined fields Waorkspace

o Test:

o Add:Addanew test.

o Addmultiple: Add multiple tests with the test creation wizard.

o Edit: Modify the selected test.

o Delete: Delete the selected tests.

o Schedule: Schedule the acquisition date for the selected tests.

o Exclude: Exclude the selected tests.

e Listof tests:
All tests

o = |:| L : Allows you to display or hide the tests in the list accordingto their status (Pending,
saved, analyzed, excluded).

Expandall ; expand the tree structure of the "Animals / Tests" node of the list.

Collapse all : Collapse the tree structure of the "Animals / Tests" node of the list.

Collapse Tests : Collapse the list tree to the parent nodes of the tests.

O O o o

Group / Sort: Opens the dialog box for configuring the tree structureof the "Animals / Tests" node .




o Batchanalysis: Openthe" Batch analysis " dialog box to startthe analysis of several tests.

o Columns : Select the table columns.

o Export: Export the list of tests in a Microsoft© Excel or text file with separator ( CSV ).

e Userfields:

o Add:AddaTesttype user field.

o Manage : Opens the dialog for managing user fields .

e Workspace:

o Show : Show or hide the workspace.

All tests

o = |:| L : Allows you to display or hide the tests in the workspaceaccordingto their status
(Pending, saved, analyzed, excluded).

O O o o

the workspace.

Main part:

The central partdisplays the list of tests.

Collapse Tests : Collapse the workspacetree to the parent nodes of the tests.

Expandall : fully expand the tree structure of the "Animals / Tests" node of the workspace.

Collapse all : collapse the tree structure of the "Animals / Tests" node of the workspace.

Group / Sort: open the dialog box for configuring the tree structureof the "Animals" or "Tests" node of

Filter | Click to add a criterion

=| Tests
-E] Protocol
- & First stage
= trial 1

Choozing and organizing colums :

AL Animal 010 -
& Animal 002 -
B animal 003 -
& Animal 004 -
B Animal 005 -
B Animal 006 -
H animal 07 -

First stage, trial 1
First stage, trial 1
First stage, trial 1
First stage, trial 1
First stage, trial 1
First stage, trial 1

First stane trial 1

Recording date

Tuesday, September 17, 2024 13..,
Tuesday, September 17, 2024 13...
Monday, September 16, 2024 13..,
Monday, September 16, 2024 13,
Monday, September 16, 2024 13...
Tuesdav Sentember 17 2074 13,

Status

Pending
Recorded
Recorded
Recorded
Recorded
Recorded
Rernrderd

Animal

Animal 010
Animal 002
Animal 003
Animal 004
Animal 003
Animal 006
Animal NN7

Protocol

Protocol
Protocol
Protocol
Protocel
Protocol
Protocol

Protornl

Stage

First stage
First stage
First stage
First stage
First stage
First stage

First stane

You can customize the table by choosing which columns to display and the order in which these columns are

)

displayed. To do this, click the button “®™™5 of the command ribbon or use the "Column" context menu to
open the dialog box :



The list of columns that can be displayed in the table. Check the box to display a column.

Align

Text alignment in the column : right, left or center alignment.

Position of columns
Buttons to change the position of the selected column. You can also change the position of a column by simply

Name Align Description —

- Recording date [8) ® () Date of video recording
Status O ® O Statusof the test Up
Animal O @® (O Mame of the animal Down ~N
Frotocol™ [8) ® () Protocol of the test
Stage [8) ® () The test stage Last
Trial [8) ® () The description of the trial in the stage
[video file ® O () Video file location i
Arena [8) ® () The arena chosen for the test “
Duration [8) O (3) Duration of the period of analyse m !
Total dist. {cm ) [8) O (3 Total distance traveled during the period of analysis
Average speed (om/fs ) [8) O (3) Average speed during the period of analysis Edit
Max speed (cm/fs ) [8) O (&) Maximum speed during the period of analyse
[IMax acceleration ( mmjs2) [8) O (&) Maximum acceleration during the period of analysis
[ Analysis date [8) ® () Analysis date of the test, Y
[ 5cheduled date [8) ® () scheduled recording date of the test, Delete
[Inotes [8) O (8) The first 256 characters of the Notes field,
[IMovement [8) O (&) Total time when the animal moves
[IMovement ( %) [8) O (3) Total duration when the animal moves / Total duration of the analyse (in %)
[ tmmohility [8) O (3) Total duration when the animal remains motionless
[ tmmohility { %) [8) O (3 Total duration when the animal remains motionless / Total duration of the analyse (in %)
[ petection rate { %) [8) O (3) Detection rate of the animal
[IMax undetected period [8) O (3) Length of the longest period during which the animal was not detected
Sex [8) ® () User field { Animals )
Treatment [8) ® () User field { Animals )
[¥] étection O ® O Detection rate <= 80.00 % III

Cancel

List of columns

"drag and drop". To do this: click on the corresponding line, then while holding down the mouse button, move the

line. Finally, release the mouse button when you have reached the new desired position.

All
Show all columns.

None
Hide all columns.



Alert columns
o You can create additional alert columns to display an icon when a test meets a specific condition, such as if
the detection rateis below a certain value, orif the animal has traveled a certain distance.

. Add . . .
To add an alert column, click the button to open the alert configuration dialog :

Alert x

Mame : Detection rate |

Image : ) ) ) )
g I.J I". a n

Criterion :
Detection rate w
ig lower than or equal to e
| 80,0 | =
@#nd Oor
v
| | %
Compare : | the rounded value '

Cancel

'_|
@ The comparison of a numeric value can be made either on the rounded value as displayed or on the
actual calculated value. For example: if the calculated detection rateis 79.997% the value rounded to 1
decimal place displayed is 80.0%.The condition "Detection rate is equal to 80%"is true if the comparisonis

made on the rounded value and false if the comparisonis made on the actual calculated value.

You canalso change the position of a column by simply "dragand drop". To do this: click on the column header,
then while holding down the mouse button, move the header. Finally, release the mouse button when you have
reached the new desired position.

Sortingdata:

You cansortthe data in the table in ascending or descending order of a column. To do this, simply click on the

column header. The sorting and sortorder in indicated by an arrow; Hecerding date

Organizingthe testtree:

To organize the display of animals it is possible to define grouping levels, suchas the userfields. To do this, click



Group
the button /3ot onthe commandribbon or use the "Group / Sort" context menu to open the "Group/ Sort

Tests" dialog box.

Selectingteststodisplay:

You can create afilter to select the tests to display in the list, for example the tests performed by a particular
animal, or all the tests of a particular stage . To do this, click on "Click to add a criterion" in the area at the top of
the table, then select acriterion and configure the criterion settings (the settings area depends on the selected
criterion).

Fiter | Stages I T Re Click to add a criterion
Criterion : Rece
= Tests Stages W
-IE] pr
1@
T |:_|5Elect all
EI--|:_|F‘r|:|1J:u:|:|I Manday, Sef
g----First stage Monday, Sep
“[]second stage Manday, Seg
Tuesday, Seg
Tuesday, Sep
Ok Cancel Tuesday, Seg

You canadd a maximum of 3 filter criteria. Only tests that meet all the criteria are displayed.

T

] e %
You cantemporarily disable afilter criterion by unchecking the corresponding checkbox .You

Filter
canalso temporarily disable all criteria by unchecking the "Filter" box IE? .
(i )
=~ The comparison of a numeric value can be made either on the rounded value as displayed or on the actual
calculated value. For example: if the calculated detection rateis 79.997%the value rounded to 1 decimal place

displayed is 80.0%.The condition "Detection rate is equal to 80%"is true if the comparisonis made on the
rounded value and false if the comparisonis made on the actual calculated value.

Contextualmenu:

Click on the header of the table with the right button of the mouse to bring up the contextual menu allowing you
to manage the user fields.

Right-click on the central part of the table to bring up the context menu for managing the display of the table or
modifying a test.



11.7. Current test

This view presents all the information relating to a test.

Ribbon commands:

Edit ‘

=# Adjust the arena
| ’ Detection settings

E ' @ (&) Record now Zoam: ] Canfigure display @ ] configure display Expand all
—J Save as bitmap —J Save as bitmap sts. Collapse all

Selectin Open Record according = |Fitto view |v|i+ . i Cuwes Dlsplay Shuw Group

thelist afile  to protocol 1 Save a video |:| Collapse tests /sqrt -

Current test Video / Tracking Panels ‘Workspace

. Currenttest:

O O O o o o

Edit : Open the currenttest parameters dialog box.

AdjustArena: Open the arena adjustment side panel.

Detectionsettings: Open the side panel for modifying detection parameters.
Selectin thelist : Select a video from the video list.

Open afile : Select afile on the computer and add it to the video list.

Recordaccordingtothe protocol: Startrecording the video accordingto the parameters (startand
duration) defined in the protocol.

RecordNow : Startvideo recording immediately regardless of protocol startand end conditions
(recording will not stop automatically).

=  Video /Tracking:

o Show : Show or hide the video.
o0 Zoom : Modification of the zoom factor of the video display.
o Configuredisplay: Open the display configuration dialog to select what to display.
o Saveas bitmap: Save the currentframe of video and animal tracking to an image file.
o Saveavideo:Save partof the video and tracking information (track, animal position, etc.) to a video
file.
= Curves:
o Show : Show or hide tracking curves (speed, presence in zones, etc.)
o Save as bitmap: Save tracking curves to an image file.
=  Panels:
o Information: Show or hide the "Information" side panel.
0 Curves: Show or hide the "Curves" panel.
o Configuredisplay: Open the display configuration dialog to select what to display.
o Saveas bitmap: save the curves as an image file.
o Display: Show or hide the "Display" side panel allowing you to select the elements to display.

e Workspace:

(0]

O O o o

Show : Show or hide the workspace.
All tests

T LI
= |:| = Allows you to display or hide the tests in the workspaceaccordingto their status
(Pending, saved, analyzed, excluded).

Expandall : fully expand the tree structureof the "Animals / Tests" node of the workspace.
Collapse all : collapse the tree structure of the "Animals / Tests" node of the workspace.
Collapse Tests : Collapse the workspacetree to the parent nodes of the tests.

Group / Sort: open the dialog box for configuring the tree structureof the "Animals" or "Tests" node of
the workspace.

Main part:



Work: o = Infi ti a
Srispace @ Q- @ < B~ |>ﬂ 00:02:14 80D / 00-10:00 0o HEMatiEN
de e
Bl#s e #  General information -
A
I 246-D-1week ||
'
Status  :Completed <~ L]
| Protocol : Openfield_4
235 - <Undefined> ™ Arena  : Top - Right arena ( Moved )
L] et
E EI Openfleld 4 _
o Video source - }‘
S0 235-D-Tweek w “Videos\0001.avi
1% 235-D- 24 hours — Duration : 10 min 00 sec, 7502 frame(s) ( 12.50 Fps )
@ Detection settings
< 356-D - 1week " Asonate T2)
Display a2 x Analysis -
= video / Tracking -
Center = Duration : 2 min 15 sec ( Aborted by user ) . 1686 frame(s) HJ a
L] Temporary track { Center) — Tracking : 99.8 % max undetected period : < 1 sec.
Track | Center) Time: {hemmiss )
1 [7] Arena / Zones S Totale -124352cm
Ml arena EI Speed : Average : 9.21 cm/s, max : 35.41 cm/s
& Center I:l i
Top - Left El Speed 204 D H
Top - Right [] [em/s)
Bottom - Left Frame Time Distance (mm)  Total dist. (cr ™
[ Bottom - Right [] 1677 00:02: 14 080 870 1225,
:" Corners 1678 00:02:14 160 8.70 1225.¢
[ ] visited zones [l Movement 1679 00:02:14 240 16.04 1227.¢
Center H R 1630 00:02:14 320 16.04 1239.0,
=] Animal - Tup—Le.:ft ! .. | | 1 ! T - e R =
[ video + | Top - Right . | | , |

Workspace:

Display:

Current test - Display " page.

Video:

recorded.

Video controlbar:

.:“".

Zoom - ™

Zoom fit to window

Choice of zoom factor

Zoom +

-

i~
_&
|

First image

Previous image

Video zoom and playback control buttons

.-mn.
N

The workspacedisplays in tree form all the elements of the experiment (protocol, animals, tests, etc.).

"Display" panel that allows you to select the elements to display. For more information, see the "

The central partdisplays either the recorded video, or the webcam image if the video has not yet been

i

B

Last image

Next image

Play at normal,reduce or accelerated speed f Pause



Currentimage information:

Some information about the image being played.

Information : General information:

This area displays the main information on the currenttest and allows you to quickly perform important
actions related to the test. For more information, see the " Running test - Information / General " page.

Information: Analysis:

This area displays information about the analysis as well as the list of analysis points. For more
information, see the " Test - Analysis " page.

Curves:

This zone presents in graphic form some results of the analysis (depending on the options of the
"Display" panel) :

e The velocity curve after filtering.

e The speed curve on the raw data.

e The periods when the animal is moving or stationary.

e The periods during which the animal is inside the different zones.

e The periods during which the animal was not detected.

e Period of behaviors.

11.7.1. Information panel

The "Information" panel displays information about the currenttest and allows to perform all actions related to a
test :

. record the video or associate an existing video.

. check the position of the arena an if necessary adjustit.
. analyze the video.

. check the analysis and view the results.

. record behaviors.

This pane is composed of 2 parts:

. General information : information about the test ( protocol, arena, stage, trial, ...)

. Analysis : the results of the analysis.

The display is dynamic and depends on the status of the test.



To display this pane :

1. Openthe "currenttest" mode by clicking on a test in the workspaceor by using the command ribbon.

E E ] Configure displ:

‘d Save as bitmap

Information| | Curves

Panels

Information
e . . .
Show or hide the “Information

panel.

#4in the command ribbon.

2. Ifthe Information panel is hidden click on

11.7.1.1. General information

General information
9356 - D - 24 hours |

@ Status  : Recorded [
@ Protocol : Operfield_4

gfrena  : Bottom - Left arena (Moved §) 53 |1

Video zource : \I\
Videos 0002 avi’

.Duration : 10 min 00 sec, 7503 frame(z) { 12.50 Fps )
Detection settings

84 tomatic \[\

Name:

The name of the test. Click the icon N to open the test configuration dialog.

Status

The status of the test:

.« X Pending : The video has not yet been recorded.

= Recorded : The video is saved, but has not been analyzed.

. K Recorded (video missing) : The video is saved, but the file cannotbe found.
e Analyzed: The video is recorded and analyzed.

. O Excluded: the test is not taken into accountin the reports.

ﬂ Protocol:



The name of the protocol associated with the test.

o Arena:

The arena in which the test takes place and information regarding the arena adjustment.

Click the button "™ to remove the arena adjustment.

' E ng"
Click the button * or 4 to changethe arena adjustment.

™%
A indicates that the arena position is automatically adjusted using the position adjustment marks.

oI L . . . .
&4 indicate that the arena position is adjusted accordingto the video position adjustment.

Click on "' to copy the adjustment to other tests.

.I
o : For all tests analyzed with version 5.3 or later, the arena position used during the analysis is
]
memorized. The icon « = is displayed if the arena position was adjusted during the analysis. If this

position differs from the current position, the icon ‘& is displayed to indicate the change. Itis then
advisable to check the arena position and possibly re-run the analysis.

o Video source:

Video file information:

e The origin of the file and the date of acquisition.

e  The duration of the file, the number of frames and the number of frames per second.

o Detectionsettings:

The detection mode used for analysis. Click the button "' to change the detection settings.

.I
o The content of this page is dynamic. Some information and some buttons may be hidden depending on the
test settings.

To display this panel :

1. Select the "CurrentTest" view by clicking on a test in the workspace, or by using the Command Ribbon.

&

2. Click the button Informationjn the command ribbon.

11.7.1.2. Analysis

The "Analysis" side panel displays the analysis results for the current test.



|mStart - 00:01:00 000 ( frame 751 )
% Duration : 9min 00 sec, 6752 frame(s) R‘

'@ Tracking - 100.0 .

| Head tracking - 59.0 %, max undetected period : 1 sec.
'@ Totale distance - 3500.56 cm

|mSpeed : Average : V.22 cm/s, max : 40.17 cm/s.

Analysis

1 behavior & M °

DR =

Frame Time Distance (mm ) Total dist. (am)
751 00:01:00 Q00 0.00

732 . 00:02:00 030 22,11 2,21
733 00:01:00 160 20,93 4,30
754 00:01:00 240 20.95 5.40
735 00:021:00 320 19.54 8.38

Start :

The start of tracking (time and frame number) accordingto the analysis sequencer defined in the
protocol.

Duration:

The duration of the follow-up (time and number of images) and possibly the reason for the end of the

follow-up (for example in the event of cancellation by the user). Click on s to clear the results of the
analysis.

Tracking:

The detection rate, as well as the maximum time during which the animal was not detected.

Head's tracking :

The detection rate, as well as the maximum time during which the animal's head was not detected.

Total distance :

The total distance traveled by the animal.

Speed :

Speed information (average speed and maximum speed).



o Behaviours :

-
Click g to save or edit a behavior . (Only if the protocol contains at least one behavior).

Click i to delete all periods of all behaviors.

o Choice of display

The choice of display in the lower part of the panel:

e The list of analysis points.

e The heat map of the position of the animal's center.
e The heat map of the position of the animal's head.
e Visiting periods in zones of interest.

o List of points or heatmap :

The list of points of the analysis, the heat map of the animal, or the list of visiting periods in zones of

interest.

When the test is "Pending", this panel displays buttons that allow you to select a video or startrecording:

Analysis

Choosze ane of the following actions to select a video or record with the
webcam.

‘®
Start recording according to protocol settings.

L]
% Select a video in the list.

. B
.--“"r Select a video file an your computer.

. @' Start recording immediathy.

Start recording according to protocol settings :

Startrecording accordingto protocol conditions. The startand end of the recording will be done in
accordance with the protocol.

Select a video from the list :

Open the "Video Selection " dialog box to select a video from the video list.




° Select a video file on your computer :

Select avideo file on the computer and add it to the video list.

o Start recording immediatly:

Startrecording immediately, without respecting the waiting and duration conditions defined in the
"Recording" tab of the Protocol. Recording will not stop automatically.

When the test has not yet been analyzed, this panel displays a button to startthe analysis and a button to save or
modify a behavior (if the protocol contains at least one behavior):

Analysis
Mot yet analysed.
Click | == to start analysis.
1 behavior

o
Click ¥ to change the periods of this behavior.

11.7.1.2.1. List of points

The table contains the list of images on which the animal was detected. For each image it is possible to display
the following information:

e Frame:the frame number.

e Time : the time since the start of the video file in the format: hours:minutes:seconds milliseconds.

e X :the horizontal position (abscissa) of the center of the animal from the upper left corner of the image.
e Y:the vertical (ordinate) position of the center of the animal from the top left corner of the image.

e pos. X,raw, PosY, raw: The horizontal and vertical position of the animal (in meters, centimeters or
millimeters) calculated on the raw data (before filtering). This position canbe calculated as desired in
relation to:

o the upper left corner of the image.
o the center of the picture.

o the upper left corner of the arena.
o the center of the arena.

e Pos X, PosY: The horizontal and vertical position of the animal (in meters, centimeters or millimeters)
after filtering. This position can be calculated as desired in relation to:

o the upper left corner of the image.
o the center of the image.
o the upper left corner of the arena.
o the center of the arena.

e Raw distance: The distance traveled by the animal between the current position and the previous
position, calculated on the raw data (before filtering).

e Total raw distance: The total distance traveled by the animal between the currentposition and the start of



the tracking, calculated on the raw data (before filtering).

e Raw Speed: The average speed of the animal between the current position and the previous position,
calculated on the filtered data.

e Distance: The distance traveled by the animal between the current position and the previous position,
calculated on the filtered data.

e Total distance: The total distance traveled by the animal between the current position and the start of the
tracking, calculated on the raw data (before filtering).

e Speed: The average speed of the animal between the current position and the previous position,
calculated on the filtered data.

e X (head): the horizontal position (abscissa) of the animal's head from the upper left corner of the image.

e Y (head): The vertical position (ordered) of the animal's head from the top left corner of the image.

To modify the columns of the pointslist table:

1. Place the mouse cursorinside the table and click the right mouse button to bring up the context menu.
2. Choose the "Columns" commandto bring up the column selection dialog box:
[
! Mame Align Description First
| Frame O @ O Frame number
Tlme O O @ Frame time Up
Cx [ &) [ &) (%) ¥ coordinate in pixels, from top, left corner of the image Down
Oy O O & ¥ coordinate in pixels, from top, left corner of the image
@ @ O [Horizontal position, calculated on raw data Last
[Pos. ¥ raw {mm) &) () (%) Vertical position, calculated on raw data
[ bistance raw { mm ) [ ] () (%) Distance from previous frame, calculated on raw data Al
[7otal dist, raw {em) L&) O (3) Total distance from the start of the analyse, calculated on raw data
[I5peed raw {am/s) ) O ® Instantaneous speed, caloulated on raw data Mone
[ros. % {mm) [} (&) (%) Horizontal position
[Pos. ¥ {mm) [ &) (&) (%) Wertical position )
Options
Distance { mm ) [ &) [ &) (%) Distance from previous frame
Total dist. {am ) O O @® Total distance from the start of the analyse
[¥]5peed (cm/s ) (&) & (%) Instantaneous speed
Cx (Head) C O ©O|N Position
[y (Head ) CcC O @
Unit : om e
Decimal places : 2 -
Crigin : Upper left corner of the arena w
Cancel
I Default
0K
Cancel

1. Select the elements to display by checking the corresponding box in the "Name" column.
2. Choose the alignment (left, center or right) of the text in the column.

3. Choose the column order by selecting an item and then using the "First","Up", "Down" and "Last" buttons.
You canalso move an element directly with the mouse by holding down the left mouse button while
moving the cursor.

4. Click onthe "Default" button to return to the default display.

5. Some columns are configurable. To modify one of these parameters, select the corresponding column,
then click on the "Options" button. You canalso "double click" directly on the column name.



To exportthetable:
The table can be exported in "Microsoft© Excel" format or text with separator ( CSV ). Forit :
1. Place the mouse cursorinside the table and click the right mouse button to bring up the context menu.

2. Choose the "Export" command.

To exclude a point from analysis :

It may happen on some images that the position of the animal found by the detection algorithm is wrong. If the
choice of another algorithm or the modification of the parameters does not ensure correct detection of the

animal on this image, it is possible to manually delete this image, so as not to distort the results of the analysis. .
Forit :

1. Place the mouse cursorinside the table and click the right mouse button to bring up the context menu.

2. Choose the "Exclude" command.

To delete the head position:

It may happen on some images that the position of the animal's head found by the detection algorithm is
erroneous. Inorder not to falsify the results of the analysis, it is possible to manually suppress this detection.
Forit :

1. Place the mouse cursorinside the table and click the right mouse button to bring up the context menu.

2. Choose the "Delete Head Position" command.

o

=~ Note: Itis possible to select several images using the "Shift" or "Ctrl" keys.

11.7.1.2.2. Heatmap

The heatmap represents, using a color gradient, the time spent by the animal in the different parts of the arena.

This map canbe plotted using data from the position of the animal's center or head.



The color gradient used to generate the map, as well as the minimum and maximum values of the time spent (in
seconds) corresponding to the extreme colors of the gradient are displayed. As indicated by the symbol ~, the
calculated maximum value is an approximate value because it is calculated from the average value of a number
of points around the animal's center position and not on the animal's position. a single point.

The contextual menu (accessible by a right mouse click) allows you to export the map as an image file to be able

to use it in a presentation or a publication. Italso allows you to choose the color gradient as well as the
maximum display format.

11.7.1.2.3. List of visiting periods in zones of interest

This table displays the periods during which the animal was detected present in the different zones of interest
selected in the "Display" panel.

Itis possible to display:

e the summary of visits in all zones of interest.

All zones v
Zone Mb Total Mir, Maa, Average
Center a2 04:19 600 00:00 030 00:45 200 00:03 165
Top - Left 24 00:38 430 00:00 180 00:20 240 00:01 603
Top - Right 43 01:31 780 00:00 030 00:45 200 00:01911

e details of all visits for a particular zone :



Haut-Gauche e

24 visits, total duration : 00:38 720
min : 00:00 160, max : 00:20 240, average : 00:01 613

Start ( Video ) End ( Video ) Duration
00:00 000 00:00 720 00:00 720

00:05 000 00:08 320 00:00 320

1
2

i. 00:10 960 00:11 520 00:00 560

5

&

7

8

g

oi: ~  Calculate relative to the start of the video

oL Calculate relative to the start of the analysis
oL
01: Reach the start of the pericd
0 Reach the end of the period
10 03:
11 0a: Export
12 0 Export all zones
13 4 - e e
14 07:23840 0724 240 Q0:00 400

The context menu accessible by right-clicking in the table allows you to perform the following actions:

e Calculaterelativetothe startof the video : The time displayed in the startand end columns is calculated
from the start of the video.

e Calculaterelativetothe startof the analysis: The time displayed in the startand end columns is calculated
from the start of the analysis.

e Reachthestartof the period: positions the video playback at the beginning of the selected visit period.

¢ Reachthe end of the period: positions the video playback at the end of the selected visit period.

e Export: Exports the list to a file in "Microsoft© Excel" formator text with separator ( CSV ).

e Exportall zones : Exports all zones (1 sheet per zone) to a file in "Microsoft© Excel" formator text with
separator ( CSV ).

11.7.2. Curves panel
The "Curves" pane allows you to view the following elements in graphic form:

e The animal's movement speed (smoothed or raw data).

e The periods during which the animal is moving.

e The periods during which the animal is motionless.

e The periods during which the animal's head is moving.

e The periods during which the animal's head is motionless.

e The periods during which the animal is present in an area.
e The periods during which the animal could not be detected.



Curves
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Time : [ h:mm:ss } 00010 000020 000030
1 | |
| [ [

4"}—
Speed
[ em/s ) 209
L

Movement

Center I

Top - Left l l

Top - Right | |

| |

Grooming I [ ]

.
@ The curve area can be saved as an image file using the "Save Image" command from the context menu.

Show or hide the "Curves" panel :

To show or hide the "Curves" panel just click on the "Curves" button in the ribbon command bar :

E '_ | Configure display E

Save as bitmap
Display

k Panels
] Curves
Show or hide the "Curves” panel.

Display configuration:

To configure the display you can either :

e Usethe display pane.

. " Configure displ . . . )
e Click the 1] Configure 22| button on the command ribbon to open the display configuration box.

e Usethe "Configure the view" command from the context menu that appears when you right-click in the
curves display area.

Display configurationdialog box :

This dialog box allows you to select the elements to be dispalyed in the curves area.



Curves display configuration >

Speed curve — Edit
|:| Speed curve | raw data )

-] Movement [
~[] immobility [l
|:| Head movement
-] Head immobility
—-- Zanes

Center [
[ Top - Leit I

-] Undetected animal [l
=-[+] Behaviors

| Close |

To change the style of an element, you candouble-click on the element name, or click on the element name to
select it, then click the edit button.

(i)

== some elements (for example zones or behaviors) are not editable. Their coloris necessarily the one defined
in the protocol.

11.7.3. Display panel

The "Display" panel is used to select the elements to display in the central partof the "Currenttest” view:

e Video / Tracking:
o Center: the point identified as the center of the detected animal. The point correspondsto the
position of the animal.

o Head:The position of the animal's head (if the " Detect animal's head " option is selected in the
protocol)

o Temporarytrack( Center or Head ) : the partof the path traveled by the animal aroundthe current
image ( 15 points before, 15points after ).

o Track(Center or Head) : The path taken by the animal throughout the analysis.

o Partial Track (Center or Head) : The path traveled by the animal between the start of the analysis and
the currentvideo frame.

o Direction/Speed : Vector indicating the direction in which the animal is moving and its speed.

o

Behaviors : The position of the periods of the behaviors (only if the test is analyzed and the period is
located during the analysis period).

Arena/ Zones : The arena and the different zones defined in the protocol.
Areas visited : the areas visited by the animal are highlighted.
Blob : square box that delimits the area where the animal has been detected.

Animal : area that correspondsto the partof the image where the animal was detected.

O O O O O

Countdown and recording icon : countdown before the startand the end of the recording and flashing
icon during video recording ( This option only appears for tests waiting to record with a webcam ).



o Video :the video in the background.
e  Curves:

o Speed: speed of the animal calculated on the position data after applying the smoothing algorithm
chosen in the smoothing options of the experiment .

o Speed (rawdata): animal speed calculated based on raw position data (before smoothing).

0o Movement: periods when the animal is moving (accordingto the criterion defined in the General tab
of the Protocol).

o Zones: periods when the animal is present in a zone.
0 Undetected animal: periods when the animal is not detected.

o Behaviors : periods of behavior

When adjusting detection parameters, the following elements canbe displayed on the video :

e Video / Tracking:
o Arena: The arena defined in the protocol.

o Size of detected areas : For each detected area, the area's surface value.

o Areasthat could correspondto an animal : The areas of the image detected by the detection module
that could correspond (by size and shape) to an animal.

o Areas that could not correspondto an animal : The areas of the image detected by the detection
module but that cannot correspondto an animal due to their size or shape.

o Video : The backgroundvideo.

Note: The selection of elements to display is specific to each protocol.

Some display elements are configurable (color, line width, etc.). To do this, double click on the element in the
"Display" panel or use the popup menu to open the corresponding dialog box:

Head, center:

This dialog box allows you to choose the color and size of the point that marksthe position of the center or the
head.

Color: | [ v |

Size :

Cancel

0] - T

k]
by
3

Track, contour,speed:



This dialog box lets you choose the color and style of a track, animal outline or velocity curve.

Track { Center )

Style :

Cancal

Animal, movement, undetectedhead :

Undetected animal

Color: | | |+ |

Cancal

Undetected animal :

& Undetected animal x

Color: | | |

B Hide in hidden zones.

On principle, the animal is not detected in hidden areas. These periods of non-detection are not displayed in the
graph area by default. To display these periods, simply uncheck the "Hide in hidden areas" box.

Visited zones :

This dialog box allows you to configure the display of the zones visited by the animal.



Visited zones

[ ] use the color of the zone,

Transparency : 73 %

Color ;

Color: the color applied to the area. You can use the color of the zone defined in the protocol or choose another
color.

Transparency:the transparency rate of the color. 0 = opaque. 100%= totally transparent.

Behaviours:

This dialog box is used to configure the display of the position of the behavior periods (only the periods that are
located during the analysis period).

Position of the behavior Grooming

Show position ; over the entire period e
Min distance between 2 dots ; cm b
Size According to the length of the period w

Cancel

You canchoose to display the positions:
e from the beginning of the period.
e from the end of the period.
e from the middle of the period.

e over the entire period. Inthis case Ethotrack displays several markers over the entire period between the
startand the end of the behavior. The markers are separated by the specified distance (5 centimeters in
the example).

You canalso configure the size of the position marker. Inthe case of a size "accordingto the duration of the
period", the size of the marker varies accordingto the duration of the period:

e verysmall if the duration is less than 1 second.
e small if the duration is between 1and 2 seconds.
e medium if the duration is between 2 and 5 seconds.

e big if the duration is between 5and 10seconds.



e very big if the duration is greater than 10seconds.

Areas that could correspondtoan animal :

This dialog box allows you to configure the appearance of detected areas when their size and shape could

correspondto an animal.

For detection to be accurate, only one area should be able to correspond to an animal.

G Areas that may correspond to an animal

Appearance when only one area is detected

Transparency :

B show a box around the detected area

Colaor ;

50 %o

Style :

Color ;

Areas not correspondingto an animal :

This dialog box allows you to configure the appearance of detected areas that cannot correspondto an animal due

to their shape or size.

L Areas not corresponding to an animal

Colar ;

Transparency :

B show a box around the detected area

50 %

Style

Color ;

-

Countdown and recordingicon :

Appearance when multiple areas are detected

Color ; ||

| |

Transparence : 50 %6

B show a box around the detected area

Color ; "

Style :

[~

Cancel



This dialog box allows you to configure the display of informations during video recording :

e Countdown timer before recording ( as defined in the protocol ) and programmable countdown timer
before recording ends.

e Flashing icon during recording @

€ Recording >

Coutndown

Color : || | |~ |

Size : |3 v|

Position : | Center o |

Show also 10 sec, before end

Icon

Size : ||:| { hide ) V|

Position : |Center v|

Notes : these settings are also used for display in the "currentvideo" view.

11.7.4. Export analysis results as video

This dialog box allows you to create a video file with the outline of the zones and the tracking information (track,
position of the animal, etc.).



(W Save as video file

@ Q|- @ 4P|~ Pl
L]

Duration

Start: | 00:01:50 640 | 48

St

® | Choose the period to export.

Area

& Exportonly the arena. ~ | Expanded

00:05-0& 400 # 00:10-00 080

End 00:05:06 400 : &

Cancel

Commandbar :

Video zoom and playback control buttons.

Cursor :

Slider to quickly reach a video playback position.

Duration to export :

The export period can be set in several ways:

e By choosing a pre-defined period from the list.

s

e By manually adjusting the start and end using the buttons'®

e Using the current playing position of the video as the start or end of the period thanks to the buttons

r |



Area to export:

The export surface can be defined in several ways:
e Allrecorded area.
e The surface of the arena (possibly extended by a few pixels).

e The surface visible on the sareen (possibly extended by a few pixels). Use the zoom functions to adjust
the visible area on the sareen.

e The seledted area. Use the mouse to define the area to export directly on the video frame.

Choice of elementstoinclude in the video:

The elements (tracks, temporary tracks,zones, animal positions, etc.) included in the video are those
visible in the main view of the currenttest. You canselect the elements or modify the display characteristics
(color or line width) using the " Display " side panel of the currenttest view.

To open this dialog box:

. Use the "Save as video file" context menu of the currenttest view.

e Click on the

=4Vide0 o mand ribbon button of the "Current test" tab.

11.8. Reports

This view displays the result of the reports in the form of a table and/or a graph:

Ribbon commands:

Openfield_4

T Edit

Protocal

~ ||| Distance « ||| o filter (all tests ) - Expand all T ﬁ' A T o 4 Add Al tests Expand all T
= il =
4 Add s Delete 4 Add Delete Collapse all Delete B 0| coliapse all
o show || Export Group save as Select Show Group
] Edit | J1Copy Edit Copy Collapse tests g Sort rian Collapse tests g, Sort

Report Filter Spreadsheet Chart Favorites reports Workspace

e Protocol: Protocol selection.

(o]

Edit : Modification of the selected protocol.

=  Report: Report selection

(0]

(0]

(0]

(0]

Add: Creation of a new report.
Edit : Modification of the selected report.
Copy : Creation of a new report from the selected report.

Delete: deletion of the selected report.

e Filter:Filterselection

(o]

(o]

0

(0]

Add: Creation of a new filter.

Edit : Modification of the selected filter.

Copy : Creation of a new filter from the selected filter.
Delete: deletion of the selected filter.

e Spreadsheet:

(0]

(0]

(0]

Show : Show or hide the table view of the report.

Export: Export the report to a Microsoft© Excel document or a text file with separator ( CSV ).

Expandall : fully expand the tree structureof the "Animals / Tests" node of the table.



o Collapseall : collapse the tree structureof the "Animals / Tests" node of the table.
o Collapse Tests: Collapse the table tree to the levels of the parent nodes of the tests.
o Group /Sort: open the dialog box for configuring the tree structure of the "Animals / Tests" node of
the report.
e Chart:
o Show:Show or hide the graphical view of the report.
o Saveas bitmap: Save the graphical view of the report to an image file.
o iat III L. : Selection of the type of graphic representation (curve of points, histogram, or stacked

histogram).

e Favoritereports:

(o]

(o]

(o]

Select: Select and generate a report from the list of favorite reports.

Add: Create a new favorite report from the current configuration (report, filter, display, ...). Or modify
an existing favorite report with the current configuration.

Delete: Delete afavorite report.

e  Workspace:

o Show : Show or hide the workspace.
All tests

o = D o : Allows you to display or hide the tests in the workspaceaccordingto their status
(Pending, saved, analyzed, excluded).

o Expandall: fully expand the tree structureof the "Animals / Tests" node of the workspace.

o Collapseall : collapse the tree structureof the "Animals / Tests" node of the workspace.

o Collapse Tests: Collapse the workspacetree to the parent nodes of the tests.

o Group /Sort: open the dialog box for configuring the tree structure of the "Animals" or "Tests" node of
the workspace.

Main part:

The central partdisplays the result of the reports in the form of a table and/or a graph:



o ﬁ |"l @ﬂ* Distance : Distam:: travelled (m)

Test fréne  Centre (i)  Coins (in) I
- & Animals/Tests

-re=1235 28.91 14.79 9.06 m __
| < [41235- ) - 1 semaine 4,57 20,62 12.53 ! !

< [J235-J- 24 heures 13.24 896 5.59 - o

-rex [ 246 45.45 16.99 9.66 5 5
| < [ 246 - ) - 1 semaine 4545 16.99 9.66

-2 356 57.06 24.87 14.40 _
| © [4]356 - ) - 1 semaine 57.06 2487 14,40 B

FYENRE | | O — T

r > Aréne Centre [in} Caoins [in}

o Title:

General report information: Name, Report type, Unit.

'Refresh'button:

Button to refresh the report. Only tests that have been added, modified or analyzed are recalculated.

o Choosing the AutomaticReport RefreshOption:

Click the arrow to open a menu to choose whether the report should be refreshed automatically each
time areport parameter is changed or not.

e |~ F‘?ﬂ Distance - Distance fra

1 Autornatically update the report hu In

When this option is selected, the report is automatically updated each time it is necessary
(modification of a parameter of the report, modification of the analysis of a test, etc.). Otherwise, the

e

report must be refreshed by clicking on the button

n 'Recalculate'button:



Button to recalculate the whole report. All tests are recalculated.

o Spreadsheet:

The report results in tabular form.

Chart:

Report results ( only the checked items ) as a graph (lines, bars, or stacked bars)

11.8.1. Export to Microsoft© Excel
Report results caneasily be exported to spreadsheet software. Either directly in Microsoft © Excel format, orin a

text formatwith separator (csvformat).

To exportreportresults:

Oncethe reportis generated :

=

e Click the button E*P?M iy the command ribbon.

e Usethe "Export" commandfrom the context menu.

Selection of exported data:

All report rows are exported. To add or remove rows you must use a filter .

Calculation and display of the group average :

Ifyou have chosen to display the average of the groupsin the report (see the "Type" tab of the "Report" dialog
box ), the calculated averages will also be exported.

The font used for displaying the groups (see the "Reports" tab of the "Experiment Settings" dialog box ) can be
applied to the corresponding cells when exporting to Microsoft © Excel format.

To do this: check the box in the ] Yse the same font when exporting.

box .

"Reports" tab of the "Experiment settings" dialog

Exportfile update:

When exporting areport in Microsoft © Excel format, if the file already exists, it is possible to "update the file".
Inthis case, only the first columns of the first sheet of the file are modified. This function is useful if you have
modified the file, for example, by adding calculations to the raw data of the report. By updating the file, all
added calculation cells will not be modified.



Rulestorespecttoallow the update of a Microsoft© Excelfile :

Donot insert a new sheet before the sheet containing the raw report data. Report data is always inserted
on the first sheet of the workbook regardless of its name.

Do not modify the first columns that contain the raw data of the report.Additional calculation cells must
be created after the last column of raw data or on another sheet. Note: the columns modified by Ethotrack
canbe identified by the gray backgroundcolor of the table header cells.

If the new report contains more columns than the old one: the additional columns are inserted at the end
of the raw data table.

If the new report contains fewer columns than the old one, unused columns are removed only if all cells in
subsequent columns are empty. Otherwise, unused columns are cleared but not dropped.

Ethotrack uses a hidden cell ( A2) to record useful information for the update. Do not modify or delete this
cell.



12. Options

This dialog box allows you to define the general options of Ethotrack. It has the following tabs:

e General.
e Default units .

. Miscellaneous .

To open this dialog box:

e Usethe menu: Tools * Options.

12.1. General

Language English W
Help file language : English w
Application look ; Blue w

Restore default windows layout

At startup : open 'Home page' 4

Language:

The display language of the Ethotrack interface.

Helpfile language :
The language of the help file.
To open the help file:

e Help " Helpmenu .
e  Pressthe Flkey.
e Click a" Help" button in a dialog box.

Applicationlook :

Allows you to choose the style of the Ethotrack interface.

Restoredefault window layout :

Allows you to restore the position of the various side panels (Workspace, Information on a test or a video, etc.)



as when Ethotrack was first launched.

Atstartup:
Allows you to choose an action to perform when launching Ethotrack:

e  Open home page.

e Openthe last experiment.

12.2. Default units

This tab allows you to choose the default display units and precision, for all Ethotrack experiments.

Speed e Decimal places : ) -
Distance : mmm w Decmal places : 2 w
Total distance : om " Decimal places : 2 e
Acceleration ; mm/s? o Dedmal places : 2z e
Area ! o2 e Decimal places : L} 2 -

If you want to make different choices in a particular experiment, use the "Units" tab of the experiment's options

dialog .

12.3. Miscellaneous

Experiment file

[ ]save changes to the experiment without asking for confirmation

During analysis

Hide the track

Videos

Best quality when zoom in { slower )

Updates

Check for updates at startup

I Restore hidden dialog boxes |

Experimentfile - Save changes tothe experiment without asking for confirmation:

Allows you to choose the mode for saving changes to the experiment. Check this box to not use a temporary file
and to have changes to the experiment saved immediately to the experiment file. For more information on how
changes are saved, see the "Saving changes in the experiment file" paragraphof the "Experiment" section .




During Analysis - Hide Track:

Check this box to temporarily hide the animal trackin the test view when analyzing the video. This makes it
possible to reduce the analysis time by reducing the display time of each image.

Videos - Best quality when zoomed in :
Check this box to have a better image quality of the video and tracking elements when zooming in.

Depending on the performance of your computer, the display, with a large zoom factor, may become slower if
this option is checked.

Updates - Check for updates on startup:

If this box is checked, Ethotrack checks for the availability of an update each time it is started (Requires an
internet connection).

Restorehidden dialogs :

To make the interface more fluid, some confirmation or information dialog boxes can be hidden by checking the
box provided for this purpose:

[ Do net ask again.

You canclick this button to restore the display of all hidden dialog boxes.



13. Rules and tips

Ethotrack was designed to work with readily available hardwareat an affordable price. To make the most of this
material, it is important to respect certain rules:

Installationof the open field :

Install the open-field in a sufficiently bright place, with uniform and constantlighting. Give preference to
constantartificial lighting located above the open-field in order to avoid shadows.

Avoid placing the open-field near a window, especially if the experiment is to take place over several
days. Otherwise, block out the light from the window if possible.

Install the open-field in a quiet place, away from a traffic area to avoid any risk of the camera moving.
Especially if the experiment is to take place over several days.

Choice and installationof the camera:

If the lighting conditions are good, any recent USB camera may be suitable.
When installing the camera, check on the manufacturer's website that you have the latest drivers
available.

Position the camera in the center of the open-field (to avoid perspective errors), at a height that
encompasses the entire areato be analyzed. Keep enough margin aroundthe area to be analyzed to be
able to adjustthe arena if the camera moves between 2 tests.

Choice of bottom of the open-field :

If possible choose the backgroundcolor to have the maximum contrast between the backgroundand the
animal to be detected.

Choice of computer:

Image processing uses a lot of resources. Itis preferable to use a recent computer with at least 4 Giga
Bytes of RAM, and a hard disk of sufficient size to recordvideo files.

For reasons of speed, it is preferable to save the experiment file and the video files on an internal hard
disk of the computer, and not on a removable disk, or a USBkey.

When recording or analyzing it is best to close all unnecessary programs.

Itis best to avoid using the computer while recording.



14. End User License Agreement

This End User License Agreement ( EULA ) constitutes a contract between you and the author of Ethotrack. If you
do not agree to the terms of this contract please do notinstall, copy or use Ethotrack.

This software and accompanying documentation are protected by copyrightlaws and international treaties, as
well as other intellectual property laws and treaties.

Trial version:

To allow you to try out EthoTrack, a trial version is available at www.ethotrack.com. This trial version has some
limitations.

On request, it is possible to obtain a demonstration license key which allows these limitations to be lifted fora
period of 30days.

Unless explicitly agreed by Innovation Net, the results obtained with a demo version (with or without a demo
license key ) cannotbe used for publication in an article or a review.

Individual license :

An individual license is linked to a computer and allows, after activation, to use Ethotrack on this computer only.
If you want to transfer this license to another computer, you must first deactivate the license on the first
computer before you canactivate it on the second. The activation or deactivation procedure requires an internet
connection.

Floatinglicense by USB key :

You are allowed to install EthoTrack on multiple computers, butin order to use it on one computer, you must
connect the USBlicense key provided. To be able to use Ethotrack on several computers simultaneously, you
must purchaseseveral USBlicense keys.

Server Managed Floating License :

EthoTrackcanbe installed on several computers. Licenses are managed by a license serverinstalled on a
computer on your network. On startup Ethotrack contacts the server to obtain an available license token. When
Ethotrackis closed, the token is returned and can be made available to another user. Without a token, Ethotrack
operates in demonstration mode.

Restrictions:

You may not reconstructthe logic of the software, decompile it or disassemble it.

Limit of liability:

This software and accompanying documentation are provided "asis" without warrantyof any kind. The author of
EthoTrack cannotbe held liable for damages of any kind whatsoever suffered by the user or third parties and
resulting directly orindirectly from its use, in particular the loss of data, or any financial loss resulting its use or
the impossibility of usingit, even if the author has been warned of the possibility of such damages.

Third-partylibraries:
Ethotrack uses the following third-party libraries :

* OpenCV under BSD license (Click here for more information).


https://opencv.org/

* Sqlite dedicated to the public domain.

* FFmpegunder LGPLV2.1license.

14.1. OpenCV license

By downloading, copying, installing or using the software you agreeto this license. If you do not agree to this
license, do not download, install, copy or use the software.

License Agreement
For Open Source Computer Vision Library

(3-clause BSD License)

Copyright (C) 2000-2019|ntel Corporation, all rights reserved.

Copyright (C) 2009-2011Willow GarageInc., all rights reserved.
Copyright (C) 2009-2016NVIDIA Corporation, all rights reserved.
Copyright (C) 2010-2013Advanced Micro Devices, Inc., all rights reserved.
Copyright (C) 2015-20160penCV Foundation, all rights reserved.
Copyright (C) 2015-2016|tseez Inc., all rights reserved.

Third party copyrights are property of their respective owners.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

e Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

e Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

e Neither the names of the copyright holders nor the names of the contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

This software is provided by the copyright holders and contributors “asis” and any express or implied
warranties, including, but not limited to, the implied warranties of merchantability and fitness for a particular
purpose are disclaimed. Inno event shall copyrightholders or contributors be liable for any direct, indirect,
incidental, special, exemplary, or consequential damages (including, but not limited to, procurement of
substitute goods or services; loss of use, data, or profits; or business interruption) however caused and on any
theory of liability, whether in contract, strict liability, ortort (including negligence or otherwise) arising in any
way out of the use of this software, even if advised of the possibility of such damage.


https://www.sqlite.org
https://ffmpeg.org/

15. Activation
By default, the version of EthoTrack available on the site www.ethotrack.comworksin demonstration mode and
has certain limitations. To use all features of EthoTrack,you must have a valid license and activate the software.
The activation procedure depends on the license type:
Floatinglicense by USB key :

Simply connect the USBlicense key to your computer.

'Q)The USB key must remain permanently connected to the computer as long as you wish to use all the
functionalities of EthoTrack.Ifyou remove the USBkey, you will no longer be able to make any changes, nor save
the changes already made.

Individual license :
1. StartEthoTrack.

2. Inthe window that tells you that your version of EthoTrackis not activated, click on the "Activate
Ethotrack" button to open the activation window.

Ethotrack activation

License type : Individual license e

% Your version of Bhotrack is not activated.
Without activation Bthotrack nuns in trial mode and some fonctions are limited :

- It is not possible to create more than 10 tests.
- It is not possible to modify an existing experiment with more than 10 tests.

License number : 0123-4567-89AB-COEF-GHI|

Activate You can use offline activation in case this computer does
not have an intemest connection.

Close

3. Choose the type of license: "Individual license", then enter the license number that was provided to you
during your order.

4. Ifyour computer is connected to the internet, click on the "Activate" button. Otherwise, click on the
"Activate Ethotrack offline" link, then follow the instructions in the offline activation window.

'Q)Ifyou want to transfer this license to another computer, you must first deactivate the license on the first
computer before you can activate it on the second.

Server Managed Floating License :

1. Make sure that the license serveris installed on a computer accessible on the network and that it is



@

correctly configured and started.
StartEthoTrack.

Inthe window that tells you that your version of EthoTrack is not activated, click on the "Activate Ethotrack"k
window.

Ethotrack activation

License type : License server e

Local computer

Mame Labo 2

Change the password

License server

Mame or IF address | 192.168.0.24

Port number : 1278 Test

Close

Choose the type of license: "License Server", then enter the information of the local computer, as well as
the address of the license server and the portnumber.

Click on the "Test" button to test the link with the license server.

Ifthe test fails:

e Check the parameters entered.

e Check that the serveris correctly installed and configured, and that it is started (see the server help).

e Verify that the server and local computer firewalls allow communication on the specified port.

e Alicense token must be renewed regularly. If the connection with the serveris interrupted and
the token cannotbe renewed, it is automatically lost after 30minutes. When a license token is
lost, it is no longer possible to make changes in the experiment; on the other hand, it is always
possible to save the modifications already carried out.

e Remember to leave Ethotrack when you have finished your work, to release the token and allow
another user to obtain a license.

e Ifnoexperiment is opened in Ethotrack for more than 30minutes, the token is automatically
returned to allow another user to work.
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