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Tracking and Analyzing Behavior with CineLyzer™
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Alternating T-Maze ( TAYR = )
Radial Arm Maze ( 8V e )
Elevated Plus Maze(i ST IR )
Open field ( B =S [ )

Water Maze ( /K= )

Novel Object Tasks ( ¥ #5:4 )

Place Preference ( &5 )
— Real-Time Place Preference with optogenetics

Pavlovian Conditioning
Tracking in Bussey Touchscreen Chambers
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BB B/ Tracking

CinelyzerZhfg

43T 88 /Analyzing

Features

Record Digitized video of freely-behaving
animals in light or dark conditions

Record to .AVI files with MPEG
compression for reduced file size

Start/Stop recording manually or from
external devices

Comprehensive Database — store subject ID
and experimental variables with video

Offline frame-by-frame playback
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Features

Define specific arenas, zones, and zone
sequences — flexibly alter placement
between trials and post-hoc!

Tracking via three methods: whole body
(contour), LED, or (up to 12) color markers

Dynamic Zones: track areas around
markers (LED and Color Marker) — useful
for social interaction tasks!

Behavior Events: speed, location, head
direction, point to point angles of motion

Use behavioral data to trigger external
devices with TTL pulse
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Features

Track trajectory visualizations displayed on
arena/zone configurations

Automatic computations for arena, zone
and zone sequences: time, distance
traveled, speed, latency to zone/sequence
entry

Overlays Feature — apply settings from a
different experiment to the current
experiment for quick comparisons

Compare individual sessions or group
based on experimenter-defined variables —
graphical outputs

Mean, SD computed and displayed in table
format — Export to .csv
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« Firefly® cameras
* Model FMVU-03MTC-CS (for color imaging)

« All cameras pre-configured with a 1/3" High-Resolution
varifocal lens (3 to 8mm)
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Whole body (Contour)

Background Image
Iz Backaground
Threshold

Close Conkour
Detail Filker

Min Chject Size
Mation Measure

=/ Object Contour Tracker

Ready

33
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LED (up to 3)

[=| LED Tracker
Pure Colors
Min Object Size
Filter Details
Threshold
I=l LED 1
Track,
Cent.Grawy.
Contour
Fill

LED 2

LED 3
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Color Markers

(up to 5)
: Tracking 1
=/ Color Markers Tracker
Pure Colors F]
Min Object Size 5
Filter Details F]
Marker 1 [ [FL¥
Mrk 1 Threshold 230
Marker 2 [ [FL¥
Mrk 2 Threshold 230
Marker 3 [ [FL¥
Mrk 3 Threshold 230
Marker 4 (] [— P
Marker 5 O [P

Tracking in both normal and
infra-red (IR) illumination
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% ob ' @ "\ Advanced Color

Markers (up to 12)
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: Experiments > 20X

Recording Folder
fing Sessionsin  N/A

= Change Recor older| A

D:\PlexonData\Cinel AB_CineF *

3

e
Browse For Folder &J

8 Experimentsm Global Config l [ Input Events|

Select Recording Folder

Bl Desktop &=
> 4 Libraries A
> A Plexon 3
4 M| Computer N
- &, 0s(C)
4 Data (D)

4 | PlexonData

] L | =
m [ Name ‘ué-q\oate | Time |
> A
Q »  Descriptor | Value
14

LI — m )

Make New Folder ok || cancel
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: Global Cenfig

r0Ox

- File
Frame Rate, fps 30
Frame Resolution 752x480
=) Compression
MPEG4 Quality 4
=/ Layers Transparency
Scenes 05

Frame Rate, fps
Set camera frame rate,

£ Experime... | (# Global C... Inpu‘t Eve...l

M Combina...}
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Dropdown lists are
available for
Frame Rate, fps
and

Frame Resolution
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Start

& Immediately after REC button pressed

HH
0 =

MM 33
+ [0 =l 30 =

After

Input Event

Stop

* When STOP REC button pressed

HH MM
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Adding a Static Zone
e BhEE @ i Arena(73 8 [F)

e

Operators

I Scenes - 30O x .
: +} - I ‘~> o L f:| [@I @ Union sha.pes,lntersect shapes,

B IR FF o

FeX-Rufe
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i~ Arena Subtract shapes, XOR shapes
:Z;::E el'ja% ! Shapes:
Fill @ ﬁ | Circle, Ellipse, Rectangle, Polygon
[+ Shapes 1 |
MNumber of Zones 0 [ : Scepesl > 00O x
i+ — |0 o O C)MFE T G)
= Arena il
Mame Arena
Outline i
Fill ] [
Group [l
. Shapes 0
lﬂ Sourcel l&*aTrackingl l: : Scenes1lg:g Sequences Il-n-rl EventsIJ Mumber of Zones 0
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i Areasl

> 20X

i+ @8 - |00 G[WEDD

- Arena
Name Arena
Outline [
Fill Wl
Shapes 2
Number of Zones 1
- Zone Z51.1
Name Zonell
Outline [—
Fill ] [
Time Threshold (frames) 10
Shapes 0
Fill
Zone ZS1.1 fill

rj Sourcel l & Tracking 1 1: o Areas1 [n Sequences 1 IM Events 1—]

Union shapes

Fill
-} Shapes
1: Rectangle
2 Rectangle
Number of Zones

Arena
Arena

Arena
V] | —
@] [—
2

355 x42 pixel
51x272 pixel
0

@ Source1| &5 Tracking 1| 5 & Scenes 1
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Intersect shapes

ZONeEH

Subtract shapes

1) Shapes
1: Rectangle
2 Rectangle
Number of Zones

Arena

) —
V] | —
2

355 x42 pixel
51x272 pixel
0

Name

Outline

Fill
|5 Shapes
| 1:Rectangle

2: Rectangle
Number of Zones

Arena
Arena

Arena

‘ Arena

i-0ocnc mEEL

Arena

) —
) [—
2

355 x42 pixel
51 x272 pixel
0

@ Source 1] 6 Tracking 1] & Scenes 1

@ Source 1| & Tracking1| & & Scenes 1
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XOR Shapes

~ Arena
Name Arena
Outline (7] [—
Fill ) [—
= Shapes 2
1: Rectangle 35542 pixel
2 Rectangle 51x272 pixel

Number of Zones

0

Arena
Arena

@ Source 1 63 Tracking1 | & Scenes 1




Object Contour Tracking

{42)S8 @ R
| g d S (1) 22 5 (Dark on Bright)

or
¢ Tracking 1 O x
=1 Object Contour Tracker EI Ed H
Object vs. Background Dark on Bright [)[)h ( B rlght O n Da rk)
Background Image Mo image G el ﬁﬁ 1‘5 {E N J'§r_=" /T‘&}T‘HA_‘
Use Background (2) 35 (Th reShOId) X ‘//H\I %‘E{ X
Threshold 128 . . . . =] » 7 '
Contour Treatment MNone (3)M|n| ObJeCt SIZe::Ei/J\ |EE1}€%1L—I: /J\
Min Object Size 5 2on
e — (5)Background Image: % iz i
Connect Points [ [
Track Portion Whole
Tracking Window 7]
Center of Gravity [ ]
Cent.Grav.5hape Cross-hair
Cent.Grav. Size 20
—
Fill Contour
Fill All Objects @] i
: Tracking 1 X
Contour I Object Contour Tracker ‘
@ Source 1] o Tracking1 [§  Scenes1 | Object v=. Background Dark on Bright ‘
Background Image No image el = S

llc= Backaropnd

|
I hreshold 128 ) }
|

Contour Treatment None
Min Object Size 5
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Water Maze Task

o [l RC TR Re IR S

=) == Ry o=l

o RE//DBAZEK
— Place in circular “maze”
— Swim to escape

— Escape platform in one of
4 quadrants

X

o BRI R BB ™
VT3 B R A N
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Zone Events

: Scenes1 v 310X

+@8 - [Oonn
Lolo=e

-Static Zones
-Zone Events — enter/exit zone

: Video 1 X
Name Arena
Outline V] [
Fill [ [—]
|+ Shapes 1
Number of Zones 2
- Zone ZS1.1
Name Left
QOutline @] [
Fill ) =
Time Threshold (frames) 10
il Shapes 1
1: Polygon 174 x122 pixel
-| Zone Z51.2
Name Right
Outline [
Fill () [—
Time Threshold (frames) 10
I=I Shapes 1
1: Polygon 164 x 121 pixel

-I Arena

©2015 Plexon Inc. All rights reserved.

CONFIDENTIAL



=LexoN: — e

T Maze Task
TEIRE

» Test of working
memory

e Alternate between
left and right arms
to recelve a reward

— Must remember
the previously-
visited arm to
make correct
response on
subsequent trial

©2017 Plexon Inc. All rights reserved. CONFIDENTIAL



Dynamlc Zones for Social event

FE32AT
: Areas1 »~ 00O x

i+ @@ - | Oolx

T4-BIR

& 3,57 B

o e =

= Arena

Mame Arena

Outline 1

Fil I [—

Shapes 0

Mumber of Zones 2

- fone ZD1.1
Mame Zonell
Outline [
Time Threshold (s] 0.1
Available Objects Marker 1
Radius (pixel) 50 —_——

- Zone ZD1.2
Mame Zonel.2
Outline [
Time Thresheld (] 0.1 a0x
Avaflable.t]bjects Marker 2 — “’!'elt L Obiect Output Comt ""'rvs : L‘:t*lﬂl'g"»c“xm
Radius (pixel) 30 Zone ZD1.1 Zone 1.1 Mk2  NA 4 0.6 18 127.5 3220
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Head Direction

EAH

iy
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Feeder

(Available Object)

+tolerance

- tolerance

Nose Neck
(End) (Begin)
- Ewent EV1.1
Marme Event1.1
Color [
Target Head Direction
+ Tolerance 15
Begin Marker 2
End Marker 1
Time Threshold {s) 0.0
Object Position of Object
Available Objects Marker 3
Output Line # MNSA
Signal Type Pulse
Pulse Duration (s) 1.0
I H PIRZS &

G\
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a0

Trial 3

10 x

[ Trial 1
[ Trial 2
[ Trial 3
[ Trial 4
[ Trial 5

[ Trial 6
-EI [ rial 7

Trial & Trial &

Time in '"Zone 1' Zone (s) for Avg Mrk CG
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o IR ENTHFE £ Select the

©2017 PI
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Tt

o EFEFilestE =

Rec Folder Icon to view.

ﬁ%nau‘mjtm “Use EXiSting

Sessions”

CONFIDENTIAL

Plexon CinelAB w

! Experiments

Trials to Test 1

-~ 0
rding Folder C:\PlexonData\Workshop}

= Change Recording Folder

=

I 4 | I

! File View DVR Tracker Tools

Window
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“[""4  Cam# Date Time Duration Analyze
& & 11 07.222015 12:58:07 00:01:22
v &
)93 | 22 07.22.2015 12:58:07 00:01:24
N @ » 33 07.22.2015 12:58:07 00:01:25
° j:]‘ E:ﬁ E:[% O p en t Fac k ] 44 07.22.2015 12:58:07 00:00:59
[ 51 07.22,2015 12:59:51 00:01:16
- 7 A B/ 53 &
Vldeo u| I U\ %‘ ,]__,}}fl“ I X I //61 1 sz 07.22.2015 12:59:51 00:01:15
ot | 73 07.22.2015 12:59:51 00:01:14
. Video EditH A ITLUBE | o
: Video Edit aOx
Slider for gross positioning | —7 D =
E‘/ X ﬁ within video file(s) =
QI O[C|O 126  [1358 [
= 1 o % v
< T | m \ D] »
One frame / [ \
backward Current Total
One frame Play/Pause frame Eames
forward
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Turn repeat

On/Off



Track Viewing

The Track is the detected | Track Group View 20 x

pathway of travel of your subject
while in the experimenter-
defined arena

You can view either an
individual track or track
groupings

Individual tracks can be viewed
for the selected session by
clicking on the eye icon in the
trials panel

Group tracks can be viewed on

the Track Group View tab on th
far right panel of the user \
interface or by pressing the Track T~ k=

GrOUpV|ew Button On the = Glnhal Param"luriew traCk gr’ﬂup5|
Analysis Toolbar :

©2017 Plexon Inc. All rights reserved. CONFIDENTIAL
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« Grouping:
— No Grouping (default)
— Grouping based on user-defined variables
« Select from Sessions Variables
« Basic Output:
— Total Track Length
— Average Speed
« Zone Specific:
— Zone Track Length
— Average Speed in Zone
— Frequency of Zone entry occurrence
— Latency of Zone entry (the first occurrence)
— Time spent in Zone

©2017 Plexon Inc. All rights reserved. CONFIDENTIAL
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Now that you know how to group your
data, let’'s look at some more results
automatically computed by the
program.

Select the parameter you are
interested in viewing from the Data
Menu

Select the portion of the trial you
are interested in viewing with the
Interval Selection Icon:

— You can skip this step if you wish to
analyze the entire trial
Pan through the data outputs by
clicking through the parameter
names

— In the example to the right, Time in
Zone graphical output would be
displayed because it is highlighted in
blue in the screenshot

View the Graphical Outputs

©2017 Plexon Inc. All rights reserved.

Interval
Selection Data Menu

; léllvsis Parameters
EPOOr & " /

- Global Parameters
Trial Duration
Total Track Length
Average Speed

- Zone 1 Parameters
Time in Zone
Track Length in Zone
Average Speed in Zone
Entries to Zone

AN

A AR

Time in Zone
Total time inside Zone 1.
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Trials

i Chart rox
—
O Trial 1
O Trial 2
" [ Trial 3
) [ Trial 4
[ Trial 5
[ Trial 6
13.551
g 14 [12.551] [ Trial 7
=]
et
—
=
o 12
=
<
=
£
104
~ 8.823
w
c
(5]
L
i
]
5
SN 558
£
u
E
(S
24
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Analyzing Your Data: Post-Hoc Zone
Alterations

« Select Experiment 3

 Scenario: | want to add
zones to my experiment.

 Solution: Add zones directly
on the video playback
Screenl Brain Icon

» Click the 80:4@s 0

« See your changes!

CONFIDENTIAL
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B EA
Overlays
Use: Applying experimental

settings from a different experiment
to the current experiment.

— View how different settings may affect
result calculations

— Compare/contrast different settings to
decide what works best for additional

experiments using a similar recording
environment

Only available in Analysis Mode
— you cannot record additional
trials in the same experiment with
new settings

Frame rate and tracking mode must
match

©2017 Plexon Inc. All rights reserved. CONFIDENTIAL
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wax € EHEANF BB Overlays

« Ensure you are in analysis

Existing Overlays for Current Experiment

| Overlay Name | Overlay Comment
I I l O e jMaster Overlay for recording

* Click the overlays icon(eﬂ'wovemwecwmn's

« Select overlay from
eXpe”ment Settlngs Of a Set Overlay as Current Delete Overlay

different experiment and R L

' Edit and select overlays

T——

Experiments -
(11 ” /—-— fpoepune Overlay Name | Overlay Comment
e e C e Ve r a y Master Overlay for recording
Overlay 1 Created from overlay "Master” of Experiment "Open Field"
"Open Field”
Master Overlay for recording
“Elevated Plus Maze 17
Master Overlay for recording E
"EPM- Aldo”
i Master i Overlay for recording
Y Maze”
Master Overlay for recording
"EPM - Aldo 27
Master Overlay for recording n
"Sequence Test 37

©2017 Plexon Inc. All rights reserved. CONFIDENTIAL
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JEAFIEBrOverlays

« Select new overlay and
“Set Overlay as Current”

« See results change in N
Analysis Parameters Tab

« Exercise: Try using
overlays with “T Maze Test
17 and “T Maze Test 2"
— Apply T Maze Test 1

“Master” overlay to T Maze
Test 2

— Apply T Maze Test 2
“Master” Overlay to T Maze
Test 1

Existing Overlays for Current Experiment

Set Overlay as Current

Select Overlay to Add to Current Experiment

Overlay Name | Overlay Comment
Master Owerlay for recording
y: Overlay 1 { Created from overlay "Master” of Experiment "Open Field”

Delete Overlay

Add Selected Overlay

Experiments
Overlay Name | Overlay Comment |
"Movel Object Conversion Test 17
Master Owverlay for recording
Overlay 1 Created from overlay "Master” of Experiment "Open Field”

©2017 Plexon Inc. All rights reserved.
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* Open Any Experiment in
FIIeS Mode EckGroupView =

e Click on a Trnial

— Click the Open Track
Video Icon @l

« Modify the position of the
Arena and Zones

« See your results change!

©2017 Plexon Inc. All rights reserved. CONFIDENTIAL
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Additional Trials With Flexible Scenes

* Note: If you modify the
arena and zone settings
for a particular trial, all
subsequent trials will have
those new settings
applied.

 Example: the new settings
for trial 3 In this
experiment would be
applied to trials 5, 6, 7...

— Manipulations to the arena
and zone settings for these
new trials can be applied
after recording

©2017 Plexon Inc. All rights reserved. CONFIDENTIAL
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—

Export Results for

E t Results for
Xpor u Group

Click on the Export Results Icon In Single Trial

the Analysis Toolbar \ 1
A popup window will ask you to - — -
save your file in a folder (make sure @+ P © @ I E &
Importing your files into another

program).

— Note: Your file will be saved as a

Open your file in another program. [ open [+] [ concel |

Be sure to select "All Files™ to view
your file when opening it in another

it's one that is easy to remember for
comma delimited (.csv) file e - ‘
program (e.g., Excel)
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