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ABSTRACT

Nowadays, 3D animation technology has central role in film industry, animation movie,
3D games efc. 3D computer graphics can simulate shapes and motion of anything or create

images that seem real to the viewer. Formerly, to animate 31 has to do frame by frame that cause

loses much more times. For timesaving, the technology to give mation for animation automaticly.

is used and the most popular method used today is motion capture.

This project develops a motion capture system using video cameras and computer vision
for process images. The system uses 4 video cameras to capture human motion. The human who
does acting has to ware a specific markers suit. The cameras capture actor’s movement and send

digital images to the application. The application processes images to find 2D positions of

— markers, fracking markers movement in each view. Finally the application calculates these 2D~

positions data to 3D positions of each marker and display in 3D animation using OpenGL
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2.2 Digital Image Processing [5]
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31 2.8 ngiaed1an13vi Median Filter [1]
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Wol, p2,p3 p4, pa Az pb 1ilugalu 3 G4
pl3x=plx-plx;
pll.y=ply-p3.y;
pl3.z=pl.z-p3.z

p43.x = pdx - p3x;
p43.y =p4y - pl.y;
p43.z=pd.z-pl.z
if (ABS(p43.x} <EPS && ABS(p43.y) <EPS && ABS(p43.z) <EPS)

y return(FALSE);



p2lx=p2x-plx

p2l.y =py - ply;
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pil.z=pl.z - pl.z;

if (ABS{p21.x) <EPS && ABS(p2l.y) <EPS && ABS(p21.z) <EPS)
return(FALSE);

d1343 =pl3.x * p43.x + pl3.y * pd43.y + pl3.z ¥ pd3.z;

d4321 =pA3.x * p21.x +pd3y * p21 y +pd3z * p2l.z;

d1321 =pl3.x * p2lx + pl3.y * p2l.y + pl3.z * p2l.z;
04343 = pd3x * R T a e Pl 2,

d2121 =p2lx * p2lx +p2l.y * p2Ly + p2l.z * p21.z;

denom = d2121 * d4343 - dd4321 * d4321;
if (ABS{denom) < EPS)

return{(FALSE);

— ee numer=dl1343 % d4321 - d1321 * ¢4343; - o o o ——

*mua = numer / denon;

*mub = (41343 + d4321 * (*mua)) / d4343;

pa->x = pl.x + *mua * p21.x;

pa->y =pl.y + *mua * p2l.y;

pa>z=pl.z+ =“mua. *p2 1-.2;
pb->x =p3.x + *fmub * p43.x;
pb>y =p3.y + *mub * p43.y;
pb->z =p3.z + *mub * p43.z;

return(TRUE);

td
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OpenCV

Jﬂl o s é
opencv—ihtanrdmuidtunirseurananin-mage Processing)—aasly

1
- 1

laws13 Torwumesa (Open Source) a1nsan1ni naaldam 183 lausisa1eqves Opencv

a cg AT 1 '
dannvudisuSimauma o) gauludriunduminsaveslausis opency e

- . = | Y 1 -] N
annIndszaaanan i I8 [ANanmile taznwnaay sy A wnnndediale w5 el

- Adleafludu Tashidedamediusrsaursmld opency evsoianTlsunsyld
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HANWRATUNIEN ﬁﬁuﬂﬂﬂﬁﬂﬂ‘ﬁuﬂ’llﬁlzﬂﬁﬂ’ﬁﬂ"i]ﬂﬂ']‘j‘llﬂyjﬂﬂ'lw Ll'ﬁ%ﬂﬁﬂi&’ﬂl'}ﬁﬂﬁﬂ'lw
¥

1 o o T
AugneTy Mmveunm nrsnseadayanin TasfladFusd199v09 OpenCV 1zas0

Fonl¥uldezdeadinisGon TMad11T (Header file) wazaad (Link) lausiianee saud

DLL (Dynamic Link Library)

AUNDUNIIAART OpenCV

1. @a 1Wd OpenCV_1.0.exe #BIFY Setup

{ Organize v Open Share with =

-

*ﬁ' Favorites
BB Desktop
[ji Dovmloads

%] Recent Places

Documents
o' Music

’;_] Pictures
i videos

{8 Computer -

g OpenCV_10.exe Date modified: §/3/2551 12:42 Date crealed: 13/5/255217:17
LJ Application Size: 17.2 MB
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2. AN Next

This wilt install Intel{R) Open Source Computer Vision Lbrary 1.0
on your compiter.

k is recommended lhat you close all other applcations before

Check Ele)d to continue, or Cancel to exit Setup,

3-ifion T accept tic agreement 1A NP Next
License Agreement
Please read the following important information before continuing.
Please read the folowing License Agreement. You must accept the terms of this
agreement before continuing with the installation.
IMPORTANT: READ BEFORE DOWNLOADING, COPYING, INSTALLING OR a
USING. I )
E
By downloading, copying, instaling or using Lhe software you agree lo this license, - e
ST T T T [Fyou do not agree Lo This Ecense, do not download. install,
copy of use the software.
Intel License Agreemant
R ) ForOpen Source ComputerMisonlUbrary. — -
e — — — — —— S | accaptthe-agreement —-
{) 1 do not accept the agreement '
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4, N8 Next

Select Destination Location

Where should Intel(R) Open Source Computer Vision Gbrary be installed?

'& Setup will instal Intel(R) Open Source Computer Vision Library into the following
iy folder,

To continue, click Nexd. ¥ you woukd ke to selecl a déferent folder, click Browse.

Al least 59.2 MB of free disk spaca ls required.

[ <Bok [ Ned> ] [ concel ]

5. A Next

Select Start Menu Folder
Where should Setup place the program’s shortcuds?

L* ~ Selup wil creats the program's shortcuts in the following Stat Menu folder.

To continue, click Next, ¥ you would ke to select a diferent folder, click Browse.

——— = T;,:f:,:fmw:n R SN gt ———— — Browse—}—— -~ —

[ <Back )| Net> ] [ cowel |
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6. ANYNUAINA Next

Select Additional Tasks

48

Which-addtionaHtasks-shoud be-peformed?

Select the additional tasks you would kke Selup Lo pedform while instaling intel(R) Open

Source Computer Vislon Libraty, then click Next.

{1 Add <. 5\OpenCVibin to the system PATH

7. Aan Install

Ready to install

Setup Is now ready to begin instaling Intel{R) Open Source Compuler Vision

\id da o

Click Instal {o continua with the installation, or click Back # you want to review or

changd any settings.
Destination location:
C:\Program Fles\OpenCV

Stat Menu folder:
OpenCV

~ Addtionaltasks:
Add <. >\OpenCW\bin to the system PATH

< Back

[ —



8.90...

Installing

49

Please wat whils Setup instaits intel Ry Open Source Computer Vision bbrary on

Extracting files...
C:\Program Files\OpenCVicv\src\cvpyrsegmentation .cpp

—

9. 60 Finish
Completing the Intel(R) Open
Source Computer Vision Library
Setup Wizard
N Setup has finished instaling Intel(R) Open Sowce Compuler
i Vision Library on your compuler. The application may be

| launched by selecting the installed lcons.
iy Click Finish to exdt Setup.

™ {/] View Documertation
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¥
A5ARARa OpenCV aFaudy s Thilums built

1. 11 OpenCV Workspace.Net 2005

Music

i¢ Mozilla Firefox
}s Nero 7 Ultra Edition
— 1+ Nokia PC Suite

Games

i+ OpenCV
| ) Computer
_ @) Documentation
: Eﬁ OpenCV Workspace .NET 2005 1 Control Panel

QO OpenCV Workspace MSVTH .

: b4 Samples [Location: apency (C
' .}i PowerlSO _
' e gt RivaTunerv2.22 . . . o.o .| Dreees o P

" J4 SML Soft

:.}4 Startup

4 Back

Help and Support

' I Search programs and files Shut Down

file £ View Project | Build | Debug Tock Window Community Help

S e - GF il @ A6 Build Soiution
Soltion frplore - v v Rebuild Solution  Cirls Ak=F7

by D Clean Selution
L | (] Selution “apency’ (10 projf (+¥)  Buitd cv

I Rebuild cv
Clean o
Project Only

T T 3 - “Fiatde Gurded Optimiration

:J-J}OthEJDMJS F‘—,-n’

Batch Buitd...
Configuration Manager...

(3 highgui
B m
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3. 599U built 1675 9

i1 ovaux
W L ovinfe
o O cvsample
a UH otet
o Ld ccore
Lél CB acoretest
o

Pots
i highgui————————
" C‘E ml

WISl 33C0, T APr. | FRe.

Show eutput from:  Build
§>Irbadding Eanifest. ..
§5r¥xhedding manifenc...
- 6%Build -log wam yaved at i
€rcvaarple - 0 srreris), O varningtle?
$rBulld log wes maved st “file://c:AProgram Flles\OpenCVy terchcvesnt Dbg\Bulldiog. hem”
fravenss - O #crozin), ¢ warningis)
wewrawwzsn Bulld: § succesdad, 0 failed, 4 up-to-dive, 0 sXippad =ewsussmss
1

{7} Code Definition V-'in}io-k-!'}:ic.!ll--Bro..uﬂliﬂ Oulput !_‘B Enor List
Build succeeded

' b " » H
4. dlohmsAane laus1i OpenCV asnTasnauiuaniFuisamds daudi Tlsunsy

] -

vamsasonldiida opencv 18 sedasdmuanisidon Toa s lavs 36199 WY Visual

M
=1

C++NET 2005 91411

: a{ ¢ o . & a4

4.1 Wa 151053 Visval C++NET 2005 I iy 1n31@on Tool> Options 910%iH@onT
“Project -» VC++ Directories” W 114 Tool->Option->Project and Solutions -> VC+H

directories




! Options [T
.- Add-in/Macros Security . Platform: Show direclories for: .:
.- AuteRecover Win32 ‘_-_] fﬁ‘!@ﬂl!?a_hlt files fi
-Documenls = !
-Find and Replace m@[ﬂ +|| +
- | Fontsand Colors S(VCInstaliDin)bin 0
i @-Help ${vClnstallDir}PlatformSDIK\bIn 0ok
-Import and Export Settings S{vSInstaliDiCemmen7\Tools\bin !
-International Settings - S(VSInstallDir)Commonﬂ_tools :
-Keybosed = S(VS[ns!alID'!r)CommOn'l\lde e ;
: S{ProgramFilesph HT ML Help Workshop 1]
i >tarup ${FrameworkSDKDir)bin— —f
: -Task List S(Fram eworkDin $(FrameworkVersion) L i
i 7 -Web Browser i b | 5(V&install Dir) o ) :
1 & Projeicts and Solutions N ${V5InstaliDir\SDK\w2.0\bin _ :
- ; - General - ‘.EIE)' s_tenﬁqot)\‘iysWowﬂ -
- | BuildandRun 3 I s il
-VB Defaults ‘Executable Directories h
- Peih to use when searching for executable files while building & VC++ praject,  »
i 1.VC+= Project Settings Corresponds to environment variable PATH, .
& Source Contral -
L 0K ] [ Cancel 1

. 3/
U499 OpenCV N1l Visual C++ NET a4i]

Executable files

E < H oY . - T d 9 o 4 .
4.2 @onlasnnesudihmsmudumanisy (Path) @111 5N 30U To4 Library

C:\Program Files\OpenCV\bin
Include files
C:\Program Files\OpenCVicv\include
e C:\Program Files\OpenCVicvauxiinclude
C:\Program Files\OpenCV'otherlibs\cvecamiinclude

~ C:\Program Files\OpenCViotherlibst\highgui

C:\Program Files\OpenCV\cxcorchinciude

el ___Libraly_ﬁ]e___._____. e e

C:\Program Files\OpenCV'otherlibs
C:\Program Files\OpenCViotherlibs\cvcam
C:\Program Files\OpenCV\otherlibs\highgui
C:\Program Files\OpenCVicxcore\includ

9UNT Install Open CV

_C:\Program Files\OpenCWib -
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