Principles and Application of Video-tracking system
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Process of animal zone & equipment
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IVRC self-user system

3. Log book ZtAS I |08
- Log book %}7d
- Yt RHH|0|8 WS 53 S RHH|0|8
- XHH| @O HIX|E|0f RIS
- XH|0| 8-S THIf HIEA| log book S XHBtZ
B T e - AHEYURE, AL A|IZH AFR XL A% 3 Gl2by, H| D

BB R|8 B R

) UNIST

Ulsan National Institute of
Science and Technology




History of video-tracking system

ib] grooming

la) locomator activity g rearing

- Traditionally,
A researcher observes the animal; if the researcher considers that a certain behavior pattern is displayed,
he or she notes the behavior, either by writing it down or by entering the data into an event-recording
program

- Manual recording of behavior can be implemented with a relatively low investment, and, for some
behaviors, it may be the only way to detect and record their occurrence;
however, automated observation can provide significant advantages.
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Principle of video tracking system

i i maonitor [PC]
video monitor
...

[optional)

| \\ video recorder :
/ R\ [optional] ! - -
T | e el

> |
S==es [

- A number of modern video tracking systems use frame grabbers to digitize analog video signals.

This enables high-speed data acquisition and, therefore, tracking of animals that are moving relatively fast.

- Video tracking system is an integrated system, comprising various software and hardware components

1) CCD video camera : £g%t G990 A= =2 SHYS &=
2) Frame grabber : CCD video camera®2 £ E{Q| O} 21 AMSE CIX|HASE HSISH= FX|

= = o
3) Software : 2t2t0| frameE & background®}t FLE3I0] EMsl= 7|52 2 F2 gray scale (brightness) EE=
hue and saturation (color) /S 7|&C 2 FHSI EAM5IH, S 29| £2|at™ Q2 X|E track filed|| XZ&tet

o O
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Principle of video tracking system

TV cameras

{in dfferend experimiental

set-ups)

a o o

0

><

ol=

—
—

Jalli

Digital wideo Cametin
(conmeciad o PC)

-

Digitad wedeo files

(sent by email)

-

Digits wideo files

(copied through LAN)
Digited waden MNies
{stored in COVDYWD dik )

|
-

@

Degital Video

Recorder

Cripital wacheds Mbes

Metanrk

digital video
files stofage

Criginal vaded Nies

Smart v2.5

Ulsan National Institute of
Science and Technology




Procedure of video-tracking system

1 A EH0| S= maze2| MEY

- Open-field - Motor and locomotive activity

- Water maze - Anxiety : open-field, plus maze, O-maze, black and white box
- T-maze - Learning and Memory : water-maze, radial maze, T-maze

- Y-maze

- Addiction/Reward : conditioned place preference

- Forced swim test - Depression : forced-swimming test

- Elevated plus maze - Social behavior

- Barnes maze - Many other possibilities

Y- Maze for Rat Force Swimming for Rat Open Field Arena for Rat
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Procedure of video-tracking system

* Mazeo| X%t Sl HFQ OFLY
i S5 EAS ] oL C
- A0 LR S FH| L mazed| FRE H
(o] A S ol &
- BF e M HO02 B MY = e e A
UNIST MAC AN 45
No.
(7| 9y HEM
L ugy
L&/ CP. T
ugu CE o
% ug EERS BT
(25 lak) Ezee] V) Coomay CDmEE
APy o L4/ CP. 7
(=== =) E-mail
BH = TACLC T

L ugl H Ay

Y gHY |0 uwe 7| 20 ~ 20
Buig
HhY Fu =29y
ST
e A
LS

AVER AT L HE EY
B 2E= BTN MWET WM BUM X NHUDG JE WNHEES SNHD Ve, BUMEE WULE $4 NS 50

ATO AT NF ¥ LEUCE

2 =l 3 El
AIFI 0 (4 )

7] 270 ofE EUE e
z =l 3@ El
WRC ZER U =)

@ UNIST In Vivo Research Center %

SRt dof = Hevts

- ZH[EHRS| YEE 7

- ZHEY o e S gHIEY 7t

-YHY, 22, ST, BRAANRS AEMISHA 7| )
- MY

UnIST

Ulsan National Institute of
Science and Technology




Procedure of video-tracking system
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- Maze : Avoiding boxes built with wood
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Procedure of video-tracking system
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Procedure of video-tracking system

3) Calibration
- H|O|E{ o] M= Z 2|8l calibration 2 $=&3tC}.
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Procedure of video-tracking system
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Procedure of video-tracking system
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Procedure of video-tracking system
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Procedure of video-tracking system

5) Timing setting

- Configuration > Timings
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Procedure of video-tracking system
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Procedure of video-tracking system
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Procedure of video-tracking system
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Procedure of video-tracking system
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Procedure of video-tracking system

4) W A|, artifacts 2 K| HstCt.

Analysis Pre-Filtering E

. . . SST Advanced Options | MST Advanced Options |
- Configuration > Advanced options | ’

TRAJECTORY FILTERING

The trajectony obtained in the DataAcquisition step. can be fillered in order to smoath it
and eliminate undesired effects [2.g. glinches)

o o - o - [ There iz no center-of-mass displacement when subjects speed is below
5) —E—&!OI‘__'Lxl' Ol‘E OOI-EE AE-ixo-lol_I-El- ] cm/sec
_ H H H [v Artifact rejection: interpolate a sample when instant speed is above |
Configuration > Track Analysis ; J e
=

= 6o Baa Lyl

[¥ View Changes on Screen

vor
@ Standard?

Shows the distribution by zones of the position and speed, maximum and minimum values, time stayed in each zone, etc.
@® Zone Transitions?

All of the information relating to the zone changes, number of entries and exits, place preference, etc.
@ Water Maze?

All of the parameters inherent to the WaterMaze test, including directionality indicators and statistical values.
@ Tracks?

This option allows tracks to be exported. The x coordinates and absolute position of each individual at all times is obtained at 0.2 second

intervals. In addition, it allows tracks to be exported. Information is also included about the position and speed of the individuals in relation to each

other, the zones occupied and events recorded as well.
@ Events List?

All of the events in the order they took place in are itemised, indicating initial instant and duration.
@ Events Summary?

Summary of the number of times events occurred, total time, latency period, mean duration, etc.
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Procedure of video-tracking system

6) Open field test & A0 2 oA

g 5 3 5 5 " Il < Single-subject analysis configuration ]
< Single-subject analysis configuration (CBN | stortos] Zovor Tionuicrs | Wotoebaza | Tracks Everts Lt | Eyerds Surmoey |
Pasamoters to inchude n Track Exportation Pleport
Standard | Zones Tran&itinm] W’aterMaze] Track$] Events Li$t| Ewvents Summary] L T— Inchidad Pitent Gadedl & ot
[Syuem Tene [ 2
R | Flstevm T [HH MM 55 ] |t Tavm fn smcores [“ﬂ',‘o.J
Parameters to Include in Standard Repaort Speed thresholds w ;‘ B " % =
) < s e | Lt s
Available Parameters : ki Included Parameters [Saorted) s e 200 A é::-'-::fm
Latency 1st entrance Travelled diztance — ?wwazwr:‘wz Ei ﬂ
ke Flepon N
Begin/End Zone — * % of Travelled dist. ? e St 1ot S5 .I ! il
Zone Mumber — = u i ad b TR of i)
Experimenter’s Code @ ﬁ 5 nckude i sogort
Trial Murmber B oo covge
Comments I st . » St P omen: iiicd 3
File's Mame I Stot ol back anabris | |
. i [0 | gromsa| g |
Relative Report Mumber & & Moving slaw 5
Abzolute Report Mumber 1 |Speed - Average [WITH resting time] :
Speed - Average [(WITHOUT resting * & =g "I nnuuul e iy
Interval Starting [HH:MM-55 S
s ool ] = M Morving fast| 5.00 ﬂ e e Vo Tve
[If & parameter is red-highlited, that means it has tobeconfigured with 5 controlon the rightsideinf screen) Sl Age :I Subpects Code ¥ 'N-""Tifj*
| Sublect's Genotype [Evert Heel:r\q . il -
_ Max. zpeed T Lestects s »‘ oo ) %+
[+ Include in report [cmsec) 5 [astetsoce 7| |aversge Lengh
verd Lode
(Evenilode | _
| ]
Report coverage %‘Ji “%
W Fulltrack fia R et o e e AT
[ Split at time periods. -> Splitting Period (hhemmess) ;000000 % 7 Incleda n tabort
[ Start all track analyzis at ¥ e
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Procedure of video-tracking system

7) Zone J—_Il' aSSOCiatiOI’] 9_' AI;I E—lH <, Zones And Associations Selection ‘Z‘
Zoes Selection
- Configuration > Zones and Association Selection 2unes peme | ek |2
2 |1, Periphery L1
3 [centre |
]
| O
[ O
L O
[ O
L 0 e
Assosistions Selection
Associations |Name Zones included | 1nclude [~
1 Periphery A1 =7one 1+Zane 2 E |
2 Total # 2 =Zone 1+Zone 2+Zone 3
8) Export 5}7| To | Xaod |
- Configuration > Format of the Output Reports
- B4 excel THUO| CIRtOIS HHE & Uk
P e th Foemat of the BEparts.... 221 onfigueate the Foemat of the Reports.._. x|
[TEspeitaion o ERCEL || ASCH & ECEL Report Fomal. | Exntalon o EXCEL [ ASTTE ERCET Fiepor Femat |
[~ Generd: - Emgty Fields

¥ Mustomatically Gienesate an Excel lormsat eport

" Al Intervals in the Same Sheet

£ 1 Shent Per Kined D4 Report

B

1™ 1 Sieet Pt nkeresl C avislable T seets]
Format ot Gl
For Gk v s £ S Font Sl
oo Tt [l LoD =] [Twie =] [oes = B Wi | samPLE
Hesdalrioamaion: [ Puabie =] [ s x][ena =T =] Bli|u|[SAMPLE |
| Hondes FumdCote [ Lt voios =] [M B =0 =i =] BT yl[saweiE ]
vty [ e =] (WD ][ =TI =] Bl iy
Repcthosdes [ God =] [ Bock  =][ied =0 =I[B ¢ u|[SamPE |
Rowwin Totsle | Loht Tuguer =] [ Bock. =[5 =T =] mli|u|EaveE |
Foske | whee ] [ Do [t = o [ | S |

Emply Adoharnamenc Freids . NaCharacts ™ [Jasterisks) % Blork Space © Custom Chasnchers :

Erpty Numeic Fiekds ™ MaChaacts % 0 Zerc) 1 Blork Space  Custom Chasachers :
1~ Conbigaston of the Dlocks of Infamation :
Select o wach bluck. when you want to repeit 8, snd the desied numbes of blank Bnes beloe and alte i @
FINES FILE R ORRATION © Mot % When Changs  Aways = =
Clos  CMmOwes  Cons (NS
[ TRACKING FILE INFORMATION |  Mevar % When Change At 0 2" =
[TrACE warGraTion |  Hevst & whan Change © A 13 =
B A
Seleet lor each block. whethes pou want to repost it o0 not. and the desired numbes of blask lines Bedore and After it :
7 [[FEPORT HUMEER & DURATION IEImE 7 [FeronT vALies | aEIgE
F A | O | [l reronts scranaTon z 2l 2]
oA B oA

Othes Opions | Ok for Standad Report |
I Blarik Liw sttty Zorms: and Totsl sl
™ Blak T
™ Hasdeg Flow o fissocastons” Rasulls

o 0n_| Digess| ¥ geen |

05| Digess | ¥ goen |
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Procedure of video-tracking system

IEIEI:II!EE vi IEI]:[ﬂ:EII] vi ﬁ:[ﬂ:?ﬁ v|

— Analysis
— Cument track
Intervals: m
Start at Diuration
ono0 & jooom:s 2 |uu cn 15 =

j__ — - I _:-"‘
Current Int Mest int.

B Fulveck|  [3 stop | guumw|

~ Drawing Mads

10) M 52 47
Drawing Mode
|7F' Instantaneous Flealtinenlz g
11) 2= DN &
Cument I, Wt int. Al irt,
— Al tracks
Go
UM MHSIYE BABRO0| 2A D)

1. An informative spreadsheet (A& 7| &

Sy

% Instantaneous

8 Hedtine:-:lZ 5,,

- Al tracks

_E]LLDI-D——-—'.—--:"-'-
i e

2. Spreadsheet for the Standard analysis data
3. Spreadsheet for the Events List

4. Spreadsheet for the Events Summary
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Procedure of video-tracking system

12) Track 12|7|
- Data Analysis module > select View > Intervals.
- &=M?

1) 12| DX} b= track S AMEHBICY,

@B

< Intervals

It N¢ [ FilsName | Sub Name | Sub. Tr | Date & Time [ Trlenght | Statat | Endat | intlength | ST. | ImageSize |
B0t OFtacks  OF1 0001 26/09/2007 17:4858 00:01-0016 00000000 0O0:01:0012 O0:01:0012 004s. 1356¢1356..
0002 OFwacks  OF2 0001 26/09/2007 17:50:21 00.00:44.64 00000000 O0:00:4460 00.00:4460 004s. 135641356

2) HES FECt 3) O|O|X| HA| S MEHGICE 4) O|0|X| 2| superimpose O &5 4 EiGHLY.
Fommat of the Dutput File: —— — Superimpose Selected Tracks:
(r BMP = JPG & Yez ( Mo —“
5) AXE, SETO| #A| 07 S dETICL 6) MEHE| track O HX| Of S MEASICE
= Include/E xclude Marks :

[V Begn [V End [V {Tracking of the Subject/s

" Include |n the Picture:

7) Track line o| &=7H & 27tCt. 8) Track line o] A A& SiC}.

Pen ‘Width [Pixels] : — Superimposed Tracks
Penwidh: [5 3] : N+ ENEETYEN -
= o [ " D20 S I R ER oo
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Procedure of video-tracking system

9 HidS =X E HUH

rot

C}.

¥ Scenery & Backaround
" Actual Scenery
% [Use Another Scenery Fils]

C:\archivos de programa’Fanlab
z[\Smart BETA
VERSIONYEPoal 521

10) Zone £ LIEIHX|E {EHSICE
W Zones' Defnition
™ Actual Zone Definition
* Use Ancther Zone's File...

C:A\Documents and
Settings\administradoriMiz
documentos'wwatermaze, zon

11) o|0|X| & MFL EHE A&

—

-

= OK & #ECLt

Prefix / Aoot of the autput files : IE:-:pmlFicture

Dutput falder : |E:"-.Dn-cummts and Settings\administrador\Mis documentos g
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Procedure of video-tracking system

6. Data2| export

- A%t data = 248 ZTZHO| D drive A0f| MESHCL

- 2Ztol Lab & ELE TtE1 ol EG 0| XMESICL

- CHE AXe| E0 0= E2SHK| Y=Lt

- DtoF dataE export o0 2= X0 UBS Bt 3{7}F S%t =, data & export StCt.
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