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9.2 Database files and user data



1. Install and Run Application

The application can be installed in folder C:\ConductScience. There are subfolders

ConductVisionF\ConductVisionPy
ConductVisionF\ConductVisionUlI

The executable is ConductVisionUI\bin\ConductVisionUl.exe. Double click on the executable.

The application appears as below:

2. Maze Types
Click on the maze type field to view or select a maze type. You can switch to another maze
without having to restart the application.

The maze types are defined in the package the user purchased. Packl is currently available.

= Packl: Barnes, Light-Dark, Novel Object, OpenField, OpenField4 (Open Field Set of 4),
Elevated Plus, Radial Arm, T-maze, Y-maze, U-maze (User defined maze)

=  Pack2: Sociability, Phenotyping, Water Maze

= PackFish: Zebrafish

=  PackFC: Fear Conditioning System

= PackAuto: Automated mazes
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3. Video Service Connection
To use Al based video tracking service, the user needs to start the service stream. When the

service stream is established, the status field shows text Started and color becomes green. If

there is a need to stop the stream because of the exception, click on the stop button and then

start again.

When the application starts, it is in the stop state.

The stream uses local machine port 8030. It is usually available for users. If the port is blocked,

please contact your system administrator to open the port.
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3. Experiment Configuration
The application provides a user interface to configure and execute experiments (protocols) and

view execution results.

3.1 New Experiment
To create an experiment protocol, right click on "OpenField Protocols" on the left panel. A menu

item appears as shown below:
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If a different maze like LightDark is selected, the protocols will be “LightDark Protocols”.

Click on menu item, a "New Experiment" window appears as shown below. Fill in an

experiment name and click on button.
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Once the experiment is created, it appears in the folder "OpenField Protocols" as shown below:
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An experiment can be deleted by right click on the experiment. The current active protocol is
indicated in the left bottom of the screen.



3.2 Configure Parameters
To configure an experiment, double click on the experiment under the folder "OpenField
Protocols".
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3.2.1 Protocol Parameters

=  Trials (1-30) - represents number of the trials to continuously run in the session

= Trial Durs(s) - represents the trial duration in seconds

=  Auto Trial - If selected, the next trial will automatically start after the completion of a
trial. If not selected, a dialog will appear asking the user to place the animal in the
starting position before starting.

= Video Source Video file - to track a video file, the user needs to load a video file.

= Video Source camera — this is to track rodent in real-time

= Preview —in living tracking mode, the user can preview the maze; stop preview will
produce a thumbnail that can be used for drawing the tracking areas.

=  Track Part — the user can choose the track part, either head or body. Some mazes only
allow for head tracking.

3.3 Area drawing
There are two styles of drawing: rectangular area and polygon.

Rectangular area drawings include

= Barnes

= Light-Dark

= Novel Object

= QOpenField

=  QOpenField4 (Open Field Set of 4)



Polygon area drawings include

= Elevated Plus

= Radial Arm

=  T-maze

"  Y-maze

= User defined maze

3.3.1Drawing a Rectangle

= Click Button in the Open Field Drawing group to enable the drawing mode.

= Select NRow and NCol

= On the maze, select the point on the left up corner and drag to the right bottom inside

the maze

= After the drawing, click Save button on Drawing Data group.
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3.3.2 Drawing a Polygon

= Enable Button in Radial Arm Drawing group to enable drawing mode

= Select a radial arm

= Click four points of an arm to form a polygon

= After the drawing, click Save button on Drawing Data group.
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3.4 Ruler

In software, the camera image distance is defined as pixels. We are interested in reporting the

distance meters like cm. So, we need to know the pixels distance on screen maps to meter
distance cm.

= Click on the Show Ruler button, and a line appears on the maze
= Draw the ends of the line to two end points of the maze

= Enter the real distance in the field.

= (Click Save button the save the data
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4. Experiment Run

To execute an experiment, select the protocol under "Protocols" on the left navigation panel
and double click on it. Make sure the service stream is connected.

4.1 Run Experiment

Enter a name for the experiment run and click button. This will set system in the running

state.
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When the start button is clicked, the button state becomes stop.
to stop the session run.

OpenField

User can click on a stop button

The experiment will stop when total time reaches, or all trials are completed, or the user stops it.

In the Video Tracking group, the animal moves are tracked.

In the Tracking Details group, the track details are recorded. The data grid only should the latest

trial. When a trial completes, the tracking data is saved.

4.2 Result Tables

Select the result from the left Experiment Result. The results are shown on the Result tab. There

are five grids.
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Current Result Status: show the protocol name, result name, protocol run start time, complete
time and run status

Replay Group: it allows user to replay the video at a user defined speed (frame per second)
Replay Details: it contains all tracking data of the session (multiple trials)

Summary Result: shows the statistics of each area including the enter count, duration and
distances.

Area Group: shows area drawing information. The data are not important for the user at this
point.
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5. Behavior Measure

5.1 Temporal Move Measurement
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The Behavior Measure tab provides calculations of the animal motor measurements.

It allows calculation of any number of results (multiple results), trials (multiple trials) or units

(open field set of 4 has 4 units).

Charting provides drawing of the measurements (single trial or cross trial comparison).

5.2 Rotation Measurement
5.3 Activity Measurement

5.4 Heatmap

13



6. Maze Protocols

6.1 Y-Maze Spontaneous Alternation

© ConductVision - hhe_1 — - o x
[¥maze Bl 4ok -
fExperiment Protocols & || Ymaze Protocol | Ymaze Result | Behavior Measure | Animal | Track Log | Experiment Run
~ © Ymaze Protocol B Protoco: x |
& Ymaze Protocols Atemation Spec | Tracking Det
@x . Result Name:| x_Res |
< i > o - T © @ [\ [tiaD [seqD [Area  [x [v Time | Fromst...|Frame e 7° =
. [AtterationName Sequences . —
o rr——— rogress:
~ B Ymaze Resuits 12 YIY2Y3Y1 Y3 V2¥2Y1 Y3, * i
_ BxRes 5 2 bb Y2Y1Y3Y2 Y3 YIV3 V1 V2;. Video Service Status
el 0 > N
stream: o I
Status: | Stopped |
Stream Uri: | localhost8030 |
Video Tracking Y-maze Drawing
oviovewv
B ® (2

- Current Selection

Protocol ID: 0
.|
Name:[x

Maze Type:| Ymaze

Result:

Start Time:

[
End Time:

| & | Ruler tength: [20 Jem

¥Ishow Arms | ]

FC

The Y-maze spontaneous alternation test is a behavioral test often used in research, particularly
in neuroscience and psychology, to assess spatial memory and exploratory behavior in rodents.

The Conduct Vision software provides spontaneous alternation analysis using tracking data.

6.1.1 Y-Maze Alternation Specification
= There are six possible sequences for Y-maze:

Y1Y2Y3
Y1Y3Y2
Y2Y1Y3
Y2Y3Y1l
Y3Y1Y2
Y3yY2v1
=  For a specification definition, the use can specify all sequences or a subset of the
sequences and give a name. The screenshot below shows two definitions of alternation
sequences aa and bb. Each protocol can have its specification of the sequences.
= To add a definition, give a name and choose a set of sequences and then click on Add
button
= Toremove a definition, select the data row in the grid and click the Remove button
= To save the specification, click the Save button.
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Once the specification is saved, it will appear on the result tab when a trial run is
completed.

Y¥maze Protocol | Ymaze Result | Behavior Measure ‘ Animal ‘ Track Log |

_ Alternation Spec

Enter Name‘ aa | Sequences|‘r’1 Y2 Y3¥1... |'| (+] | o _ M

SeqlD |AItemalionName ‘ Sequences |

1 aa YTY2Y3Y1Y3IYZY2Y1Y3,.. =
2 bb Y2Y¥1Y3Y2 Y3 Y1,¥3 Y1 Y2,

6.1.2 Y-Maze Alternation Result

 ConductVision - hhe_t

[ Experiment Protocols  ~ | | Ymaze Protocol | Ymaze Result | Behavior Measure | Animal | Track Log Experiment Run

v B Protocok:
 Ymaze Protocols - Summary Spontaneous Altemation ‘
Result Name:

®x - [
< il L Lo | l\eﬂ Name:[aa [ 1 v2¥3i¥1 Y3 22 Y1 Y32 Y3 Y13 Y1 23 V2 Y1 ] [ J s T |
1 | Experiment Resuits Trallp | Area | EnterCnt | DurSec | Durpct [ Animal [ [visita gl [Fromarea T [t T I [Percent Aimat | ﬂ i
3 Ymaze Results = v 3 2 o2 7525 2515 Black3s Bl s vt 0 | ooo0| 94|  o4m = Progess: |
. (&I xRes |l H : :; i ;; ‘;';: Z“y;: :":Z ::‘“ZZ [ 2 1s0 v2 9482 12600 3118 YIV2 Video Service Status
150 7 50 o041 w1 slzzkzs /,: e 2 | s, sueam: ol J
4 4 s Y3 21558 29091 7533 Y1Y2Y3 Altemation
[l 2w 3 25 o2 7536 8515 Black3s M s 1w 0 [ 2000 sso18| 26824 = Status;| Stopped
2w 3| 17| ouM s1el 94| Black35 | 6 150 Y2 55916 65146 9230 Y2Y3Y2 Stream Urt | locahost2030 |
oew 2 8 02 5501 6216 Blackas 07 v 0 |6t 73116 7970
2/s0 751 o4 1539 1739 | Black3s s 1% Y1 73116 76789 3674 Y3Y2Y1 Altemation
] 9 im S0 76789 91634 14845
[l 10 s VI 91634 101830 10195 Y2Y1 V1
Il n an S0 101830 103375 1545
2 1s Y3 103375 113138 9761 VIVIV
3 1w s0 11313
e NA Total: 2 40 Black3s
o 52 S0 0000 9472 9472 -
Replay. Replay Details
[ TrialD [seqip [Grigip|x [y [Time. Fromtart

1 1Yl 39 185 231939873 0000
1 21 402 186 2319:39920 0047
1 3v1 404 186 231930991 0118
1 4Y1 407 184 231940043 0170
1 SY1 413 184 23:19:40090 0218
1 6Y1 415 183 231940148 0275
1 7Yl 419 185 231940253 03820
1 8Y1 421 185 23:19:40274 0402
1 9Y1 425 186 23:19:40304 0432
110 Y1 427 186 23:19:40358 0485
1
1
1
1
1
1
1
1

O»

11V1 430 184 2319:40408 0535

e El 1 alvs o pirer | !
= On the result tab, the Spontaneous Alternation panel displays the result of alternation
analysis.
= Choose the alternation specification name and the specification definition is displayed in
the next field.
=  Press button the calculation button LL the alternation result is calculated and

saved automatically.
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= The calucation is done for each trial. At the end of the result of the trial, a summary line

is displayed with number of alternations and the alternation percentage.

=  Examples

o Example 1: the first four rows shows arm entry sequence Y1Y2Y3. Since Y1Y2Y3
is in the definition, the sequence makes an alternation.
Visitld | TriallD | FromArea | ToArea | Enter(s) | Exit(s) | VisitDurSec | Sequence | Status Percent |Anima| |
| | 1 1 Y1 S0 0.000  9.482 9.432
| | 2 1 50 Y2 9482 12.600 3.118 Y1¥2
| | 3 1 Y2 S0 12.600 21.558 8.958
4 150 Y3 21.558 29.091 7.533 Y1Y2Y3 Alternation
o Example 2: the following four rows shows arm entry sequence Y3Y2Y1. Since
Y3Y2Y1 is in the definition, the sequence makes an alternation.
Visitld | TriallD | FromArea | ToArea | Enter(s) | Exit(s) |VisitDurSec|Sequence | Status Percent |Anima| ‘
5 1¥3 S0 29.091 55916 26.824
[ | 5] 1 50 Y2 55916 65146 9.230 Y2Y3Y2
[ | 7 1 Y2 S0 65146 73.116 7.970
8 1 50 ¥1 73.116 76.789 3.674 Y3IY2Y1 Alternation
o Example 2: the following four rows shows arm entry sequence Y2Y3Y2. Since
Y2Y3Y2 goes back to Y2 after Y2Y3, it is not a spontaneous alternation.
Visitld | TriallD | FromArea | ToArea | Enter(s) | Exit(s) | VisitDurSec | Sequence | Status Percent | Animal |
| | 3 1 Y2 S0 12.600 21.558 8.958
| | 4 1 50 ¥3 21558  29.091 7.533 Y1¥2Y3 Alternation
| | 5 1 ¥3 S0 29.091 55916 26.824
5} 1 50 Y2 55916 65.146 9,230 Y2Y3Y2

= Total alternations

The last row of the entries for a trial shows the total alternations and alternation

percentage

6.1.3 Y-Maze Alternation Calculation and Interpretation

= Alternation Percentage

Spontancous Alternation Percentage = (

Number of Alternations Made

Possible Alternations

)x]ﬂﬂ
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_ Number of alternations Made
(Y1 entries+Y2 entries+Y3 entries—2)

x 100

= A high spontaneous alternation percentage indicates good working memory and spatial
awareness, whereas a lower percentage may suggest memory impairment or cognitive
deficits. This measure is especially useful in studies on neurodegenerative disease,

pharmacological interventions, and genetic modifications affecting memory and
cognition.

For further detail, search chatgpt message “Y-maze spontaneous alternation percentage”

7. Animal

The tab provides a place for user to enter the animal information. The animal information then
is applied to the results.

IE Maze Engineers Conduct - hhe_1 = o x
LightDark z [ 3k -
| B Experiment Protocols | | LightDark Protocal | LightDark Result | Behavior Measure | Animal | Track Log Experiment Run
~ B LightDark Protocols = ||| rent Protocol: | x
@ x B Result Name: x_Res
« il > [+] 9 =] =
1 I Experiment Results~ ~ [seqip [unit | AnimaiName  |MazeType  |Active sae, @ (o017
T = -
~ 7 LightDark Results = 4l at Opentieids < Progress: |
@ 22 a2 OpenField4 v
& xRes G P Video Service Status
‘ W , 33 a3 OpenField4 £
44 a4 OpenFieldq & v Stream: il (0]
OpenfField Status: | Stopped
eI Stream Ut localhost:8030
ElevatedPlus
LightDark
Bames 7
Navelobject Log Levek: None |-
RadialAm
Tmaze
Ymaze
FC
Openfield
Current Protocol
Protocol ID: | 0
Name:[x
Maze Type:| LightDark
LastUpdated: X

slected Result:| x_Res
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8. Export Data

EE Maze Engineers Conduct - hhe_1

LightDark ®

i)

—

Behavior Measure  Animal | Track Log

p. o

> 3 LightDark Protocols

1| - curent Resutt Status

et Protoce |

1 1 Experiment Results
~  LightDark Resuls
2 x Res

~Curtent Protocol

Protocol ID:

Name:
Maze Type:

LastUpssted:

lected Result: x Res

oMo

| St i w20

Result Name:[x_Res

Complete Time: [20240717 182329

Run Status:| Complete.

et Name

Progress:

s @ |

Select a result

Click the Export button
The out is .csv file

Summary Result ~Light Dark Video Service Status
Calaate | T = m = = svear: oy | @ |
TriallD Area EnterCnt Dursec JumpCnt [ {UQM " n 243 114~ O 5iopoc
H tight s O oo s = & 7 Sueam | ocanoseo00 |
1 Dark i o
Log
d LogLevet [None -]
Replay Replay Decals
[roa. [seq- [ G0 v e [Fromsar.[rram [5cater [5ca
T tlgn 192 416 01e2m12  ooassaes 1 249
1 2lgn 191 4 om2m2 oosstist 2 12 28
1 3lgh 19 410 0ei2 ol 3 159 216
[0 auam a2 46 ooz oM 4 161 2
[l 1 sugm 23 s oma2 o2 5 1e1 25
1 Gl | 226 401 0182313 028M1ST 6 180 240
[ 1 7um @ 36 oteam3 oaess 7 144 219
[l 1 sugw 206 a0 om23 osmene 8 1% 2@
1 ougw | 249 395 0182313 o4 o 199 237
1 olgn 25 2 0 m23 o451 10 208 235
[ 1 tiugn 23 s om2s3 osoers 11 208 23 Openfield
1 nugm | 255 am 01eam3 ossome 12 204 220
[l 1 mugm  2e 37 omans ospogz 13 1% 26
1ol | 23 30 01823 05776 14 190 221
[ 1 isume 24 360 oteam3 oswse 15 195 216
|| 1 teugn 206 36 0m23 o7 16 1% 213
T a1 7] (@) (@ ¥ Show Track | IShow Aveas 1 g | 244 31 0182313 o708T 17 195 204
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9. Troubleshooting

9.1 Log display

[w@ Maze Engineers Conduct - hhe_1

B G-

=

Experiment Run

rent Protocok: x i

et Names s

sat| @ oo |
Progress. I |

rotocols  ~ i Animal | Track Log
v [:gMDavk Protocols ~Track Log
x g
o 0 3 Log Files:  ConductVision_20240717_154740g |- [ & | [ | [ @ [7daysago [-]
1 | Experiment Results & 2024-07-17-15:47:43457 ~Cagithub:
|| | |2024-07-17-15u7.48497 Batch script
~ B LightDark Resuits 2024-07-17-18:03:11.446. = ithub
[&] xRes M 2024-07-17-1803:11.476 Batch script fully
Q] S —) > 2024-07-17-1803114%6 path CAgithubs duct
2024-07-17-1803114%6 Msg=pip_path CAgithub:

2024-07-17-18:03:11.497 MazeVideoServiceHelperFromPY M
{ 2024-07-17-18:03:11.497 ™

thon path C:github2\ConductVisionF\ConductVision,
h thubs

2024-07-17-18:03:11.522 MazeVideoServiceHelperFromPY M

unning python code:

2024-07-17-18:03:11.522 MazeVideoServiceHelperFromPY Msg=No senvice found on port 8030.

UserWarning: Failed to load

g: Unable to retriev

2024-07-1

| 2024-07-1 s Msg=torch\ it i
2024-07-17-18:03:14 450 MazeVideoServiceHelperFromPY Msg= warnings.warn(
2024-07-17-18:03:14450 Ms¢ it
2024-07-17-18:03:14 450 MazeVideoServiceHelperFromPY M swam(

2024-07-17-18:03:23.851

2024-07-17-18:03:24.081 M:
2024-07-17-18:03:24.082 LightDarkExecutor ExeculeExperimentSync starting...
2024-07-17-18:03:25.621

Unable to retriey

0 MazeOperationViewModetStartJobRun *+++++ StartiobRun starts JobName=x ResultName=1 Re:

2024-07-1
2024-07-1 :
2024-07-17-18:03:25.659 MazeOperationViewModelStartiobRun StartiobRun done
2024-07-17-18:03:25.660 MazeVideoServiceHelperFromPY M

2024-07-17-18:03:25.871 MazeVideoServiceHelperFromPY M
2024-07-17-18:03:25.871 MazeVideoServiceHelperFromPY M

2024-07-17-18:03:25.621 Maze\VideoServicelmplPlayVideo inputToPy=('MazeType": LightDark’
2024-07-1 - 7180325649 | INFO | _mai
17 18:03:25654 | INFO | _main_
71803:25655 | INFO | _main_irun_server:

filename" " CA\github2\W
in_run_server.

in_server:

WARN:0@13.546] global cap.cpp:206 cv:VideoCapture:

2024-07-1 = 71803:25.660 _main_run _server.
2024-07-1 - 71803:25,682 | INFO

2024-07-1 : - 17 18:03:25.682 | INFO x
2024-07-1 71803:25870 | INFO | _main_irun_server:

024-07-17 1803:25.871 | WARNING | mazeslight dark

Errort* 2024-07-17-

24-07-17 180325871 [INFO | _main_run server
Not Fot

2024-07-1 = 7180426863 | ERROR | _main_run_server
2024-07-1 2 718:04:26.863 | WARNING | _main_irun_sen
2024-07-1 : 7 18:04:26.864 | WARNING | _main_receive.
2024-07-17-18:04:32324 ¢ 1 omplete
2024-07-17-18:04:32.324 MazeVideoServicelmpl:StopVideo MazeType=LightDark
2024-07-17-18:12:47.017 MazeOperationViewModelStoplobRun User click on Stop button!

omplete

2024-07-17-18:1247.017 essesUser st
om

Vi e i

= The log content can be displayed on the screen.
= The logfile is in the Log folder under your deployment folder

C:\ConductScience\bin\Log

9.2 Database files and user data
The database file contains the protocols and results. There is a separate folder containing

database files and video data for each maze under bin.

Voo S s
sveam| )

Status: Stopped
Stream U ocalhost3030

Log

Log Levek: [ None |~

Openfield
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