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Advisor Assoc. Prof. Dr. Nopporn Chotikakarmthorn
ABSTRACT

Nowadays, A method for playing a game depends on standard input devices. A player sits
in front of a computer screen using mouse and keyboard for controlling the game. This makes a
player bored and tired. Therefore, we develop a game with the new interaction for increasing the
attractiveness of the game. The design and development of this game applies video processing
with webcam and an algorithm for detecting the movement of the legs position player. A detected
position is used to control a movement of a character in the game. The process of this game can be
divide into three parts. The first part is an implementation of a leg position tracking algo.rithm. It
is responsible for estimating a player by position leg. The second part is a game development
using flash. The third part is used to connect 2 programs from part 1 and 2 for sending data from
part 1 to part 2. This game is made for children to increase knowledge about narcotic. It is divided
into 2 chapters, Leamning chapter and Subdue chapter. In chapter 1 a player answers the question

by tread on the right answer and chapter 2 a player jump to a narcotic point for fighting.
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while (condition) {
statement;
}
2.2.3.2 do...while
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do {
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} while (condition);
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2.2.3.3 for

]
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for ( init ; condition ; next ) {

statement;

}
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For ( varlterant in object ) {

statement;

}
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1) fmuaiansunoludida setinterval 1y a2

setInterval ( function() {statement; }, intervalTime);

o o v 4 Py ° o Y] y
2) mnuaiendu 3neundaSondofenvunielumds setinterval Al
function myFunction (arg) {
statement;

}

setInterval ( myFunction, intervalTime, arg);

3) f?I'Iﬂ‘NﬂLﬂuﬂﬂUl%ﬂ uazﬁun‘li’ﬁummmaauﬁmfumﬂﬁﬁ'{a setInterval
myObj = new Object();
myObj.myMethod = function (arg) {
statement;

}
setnterval ( myObj, “myMethod”, intervalTime, arg);
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FmTuMTuNIENMIMIUYBY interval 93 148184 clearlnterval an1siSontiu
¥y ay A . o a v ' 1 o
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IntervallD = setInterval (myFunction, intervalTime);
uaziiledeamsnzeninmsnNuYes interval f1¥AausMAUAT IntervallD
* b 4
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clearInterval (intervalID);
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wasnni ldamigiy 3 Tauds emiuSdeninndmuaszaunruinnsena
Indlnavenpuesmelunuiuenssdnit Tasldnmieglndduniivualngninimiey
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1 14
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o o N O 1 a o tw o _d a v & vy v & ay
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3.1 msdszaanamnAdnea (Digital image processing)
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3212 Vision based with markers 37315 Wquinsaimaumenendesinle
Jwfumstuademmnouuseme  dwdudugerddunsasisiumanionnaves
fumongyd  SEantmnseh S lumsasassumandeninvesiumempd 3l
Tnssadafitnnududougeidifuedad lisEmsaseiadumisuuiitegmi U1y
Mo umsunmd, nomaasnsin, Andmnssy uazmseduameiuui
Aosmsmsiniow Tnaiiianueysaliy

3.2.1.3 Vision based without markers J3miiioz1dquinsafmauceniendos
ledhundeadelunsaseiadumis  Tasssdusumeveunudniedanladuniled
downr  Seerdueyiuitvesdiiniind Wl hdesmssrarisTanndanlavesiiume
i Asuez, i, maem, w, o wien Thudu dmvSiasiduiummzeslugdnla
daunilsvessne i A sxdeldndeiiinnuazidengs unzszesmslfauss higs
wn  iitesnndesidadenan ﬁﬂvfaﬂwﬁn'ﬁnmﬁ‘lﬁ'ﬁ'«‘fuadﬁ’mﬂ?mﬂauﬁmafﬁmm
szuranad 2t (Huiyu and Housheng. 2004 : 3-5)

3.2.2 nfSuwmiisudetuazYeiduvesITn1sni e Tadumia
maansiadumisTaedinsinaniidefunsdaifouaniaiy  Taornse
WRoudioylégene i
3221 11m dmSVIBN1IATI9TARUMIIAIY Non-vision based tracking 92
Wqunsaliifismuminiy Fasaeiadumsiauuy Vision based udszIdqunmussdeyn
Aunisiigend udilossnsmitunsyssmsasisSadumiisuuy Non-vision based 39
mnzusumaian o lunmsieuuetwindusiad
3222 anuazaInag HMiuIEN15ATI9IAAUMLIIAIY Non-vision bade
tracking fnz'l‘ff'qﬂnsafmﬁﬂga1’3"711'Nﬂwuazv{uﬁ'lﬁ?ﬂuﬁqﬂﬁﬁn dmSVIBMsuLY Vision
based Sfuinimned SuiluszResdndaniamedifusume Juhliiduneulunsld
audigaonn dan3Bmsuuy Vision based uulilindmined sxfinmazanmnelums
Aesuaznts1dam wenniide ligniriafufilfandndan
3223 Sopnasunim (Noise) WenfSeudousennasinlildndeiale
Mu3iAlndediale dyanasuniuweddinhildndediale wu Taaldmumuiminvith
swszAndggasunIunatuing uneglnsafiannsodedygammunimin v
dmiuTialdndesiaTosdidyanasunnfidannileionawods Wy umeads, anu
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uanarvesdiiludu sdiindadissuunafseannsod ddyanasunutesns'ld
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3224 aIadEn (Accuracy) fAwazduavesdeyadmiunnsleia

° "y Y aa ' o o ¥ a o A = o
Aumsdondesia louuy ildinimnes e1vszlinnuazidavesdoyed disfisuduns
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° ' - g & o ' ' ' ¥ Ay a
midumagatulussuiuvesituaely Fenmstunniemevoudivesdliiuy idedvay
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® gunsonURUAWRUNGS ISl nAuRdlFaveges hifinsnlasulas
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voaiu 15U Ms@Euruveyanadu Hudy
® J1uABMIAIUINAIAUIMUIAY Homography
o Jl¥nuidaiinnmuiiudiudaunandi  msasetadumisiléndessummi
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LR R A A L AL
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Perform background Leg segmentation Feature extraction Estimate no Estimate viewer
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5 o
3.3.1 ATTIIUMIAUNNNUKAL (Perform background subtraction)
yy v d& ad o & v A Yy =
pszUIUMIALA UKL Afe Atmsnldlumsaunwiundmieanimadeud
" ' = [ - o A '
151 11iABINITEBNINA VI NLIABINS  TasligallszaeRiNeuunioURMIZaIUYBINIHN
= Y] 4 ad ° o 1 a
fusdeaniseanun 1y Feliduneumshinudned
° o 4 v A HAn vy oy S 2 o
1) MhmsnumwiundmTsanmnadouit bidesmuoneu  simiudahnm
|4 [] 1
HundanTeaamadeu Iduudoutlun iy Grayscale
° M o o Ay .&’ [y o - slﬂ
2) thamuseimsnummidesmsaunwiuvdssen unihmsuaeuliitunm
11U Grayscale
f 4 )
3) 1hAMNHUY Grayscale 119 2 n# 1@ TUr1unsguIums Background Subtraction
¢§ [l d' 9 o -: o =]
4) ¥z lAvenu R mEdIHYBIN NG IABINS TasinisaunmunaInse

amwuadsuiis ludssnisoenvinmniGsudeondn

] i d
TasAnszumns Background Subtraction dn1saf s lAnneunisas il

B(x,y) = fow L(xY) — ()| (€RY

4'! - 4’ o A é 'y
die 1,(x,y) o amiiunaenseanmuiadonii lideens
i Ay in
L(x,y) fis amAideamsaunamiundimSeaamuadoun hidesmsosn

B(x,y) fin A 10T Background subtraction

3.3.2 NITUIUMINAUNN YT (Leg segmentation)
A P R A 1 o
ATZUIUMSUEANMYT A aszuaumsn I lumsuenuezhd lvufedruniiuen
v b 4
Tagvhnsuenuoe1na i TANI9IAASZLIUMIAUAMNUNGS (Background subtraction) 1w
o A ad ° o t o
NISUIUNMINIUAL Falldunsumsmauaaeil
) I3 v
1) msfumdniidiunivesdidnnami ldunenaszuumsaunmitunds
. 4 & a y d. 3
(Background subtraction) lunszuaumsiuds alavdndnafiuyudduase vin
szfignvazithuduasedae
o 9/ o & 1 sy
2) e lidindnnaumyaninaisvsanmaunuiusuluudazua2d1633
Center of mass

3) wdnhldnadunsm fes1ddumishiflétusglunmesnin
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4 . .
#995M15 Center of mass Tusaf 1wl lAvInaunsh 3.13

N
ZB(x,y)-y
Iy = e

N
Y B(xY) 3.2
y=1

A A £ ~
19 r, A0 ﬂﬂﬂ\iﬂfﬂ\'ﬁlﬂ\ﬁ]TWﬁTUIIu'JuQUﬂﬂTu?ﬂJVlﬁ

3.3.3 NITUIUMSUENINTITI NV (Leg skeleton extraction)
aszuuMsHon Insaadan As aszuumsnezimsdadan ludeenis lunween
Y A ) v & - & Y a
THmaomnz Insea ey INIIZANN 1991INASSUIUMSauNINNUNSID199e T
¥ d' 19 a L 1) é | o 3 a v Ay
yau luninn ludeanisaaudly e01usy 191 FNANNITINNURIRDT
1) M1 Threshold ez lddmiudsngaimmnzay s1naszuIUMSHONAIN

4 VoA
41 (Leg segmentation) eamnian laviaaunisdreaisd
N
s, = 2. BY) (3.3)
y=1
A A Y 2% P
dio S_fiD #asINTBIA Pixel MAMUARIUINIUOW 81 10T X

M
= %S,
Thy Zl (3.4)

1ii® Th, fiv i1 Threshold Minn1FdmSudongaimuzay

2) 1HONgANABIMIVINNTTUIUMSUONNINYT (Leg segmentation) 1AUN1SIADNYA 1,
eI x NTHATNVBITIUIUFANINAUUIUBUINATIAN  Th, H3eA1

v 1 4

Threshold Aifiuam 14 Aeaunisae i

Rx = {Xl, Sx > Thl} (3-5)

L] d H é v
iie R, fio iaveuaNgndien Falis1 S, > Th,
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3) gar,,xe R AlAudunamduns m ez b vinaunsniuasey =mx + b
3 H 4
e ldfhududradalunsdnnumdumisvesgaiifldtuludunoude’lyl ms

Ao 1938m5 Least squares approximation AITUNISN 3.6 ag 3.7

(2] (2]

)
) (e

IS

x€ R, x€ R,

119 m A8 AMNUFUYDIFUMSITUATS
-1 A=' o
b fie yanduassiatunu y

P fis Suauvesgaiiilflumsd e Gwaumndnvesr)

3.3.4 3ZUIUATIANNIUMNGUWHUINUM (Leg-endpoint Estimation)
AszuIuMsAaMma s Li‘lunszmums‘?i“l%%mmmqﬂﬁLi‘luﬁumu'q
woaduith ¢ minTassadrveanitl@nnaszuiunisiuda Sefifumpumiaudaded
1 shyafidulnssediovesnitld sSvuifeufumonaunnduass 4

1 1 ar 1] d’
b4 {14 mamnanmsﬁumqmﬂﬂ ﬁ\ifﬂlﬂ'ﬁﬂﬂ‘lﬂu
e = —(mx’ +b),x’ € Ry (3.8)

A - ' 1]
iie e, fip A1szuzvitcvega Inseadvinnaumsdunss
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1] A \ ¥ 1 A - A Ay
2) wiRumdoveIIsuTHNYINMT . 114 Asrumisae lalil
ox (3.9)
& &~ ] ) J 1
iie 4 i AundoveATzuz Ve InssainnaumsduaTe

3) mnsdengafidiulaseadnvsnn . Taufenmwizganiimsozvin
Y v d doe - Am  dat ol
vosgariosnhirundefidn1d Tasinsenngaiideniilidn x wnfiga
1 A 3 1] [} \J
Timanieoiiqa dryalalinissosinenounmsduasalesninives 4 du

y
dumiausn Widengmiududumisduniic,

3.3.5 NITWIUNISANIUAUMMIVO I 1Y (Estimate viewer position)

szuunsdnadumiwesdld fo nszuaumsil@lunsfamdumises
{141 World plane Sevzumudas W, Tasamnsofwaaldammahiwumisduh
sndunsuiiinan Wimumlumunsf 310 wez @ 311 Fedumumsil@unen
NANN15YD9 (Criminisi,A. et.al. 1999 : 625-634) Homography 138 Projective transformation 1a9
o IEMANNINEATHIN World plan 183 Image Plan 1182 Transformation matrix YW1 3x3 &9
emnsmi ludseyna 19 lumsduamdumisly Wordd plane snamiimamiAedld dwmsy
aumsitllumsfnamdumia X,Y 10ef1$1u World plane fifife

axt+tbv+te
X = gx+hy+l (3.10)

dx+tey+f
Y = gx+hy+l (3.11)

A o 1 !t o 1] I’I’ i H ¥ ]
demhmAwumisdunh ¢ minvuasuiirnan Tunusdss Tddumis X,y veq

ﬁh’i‘lu World plane sonumd
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3.4 danasnuamnsuud lvtorianan

L - -3 (-] 1] { 1] - o J A ]
nndanesiulumsaseiadumianiimn  emeelinnuianaanatula
= P - 4'4{ ﬁ 9 [ e’: A& A ° g o v do
wanamslasuudatveuas vie iy Wudu aniuienssi ldmdwmuand s
= < Ao o 9 Y a ° v Ao v 4 da
TRlinnuminzan SedesdivansIiudmiuud ludeRanaravesdumisidnan1d danfe
v 1 4
dane3iuiee ldlSumdumialiimineay vse Smoothing algorithm Iaudanesfuiise1d
YSumdwmisesdldidnnaldldlinmumungauiestih Ul Taohmdwmiansnon

¥
dsaunsae il

N-1
Y Way (t-m) (3.12)
\ A Xy ®= =

e W, fle fdwmia w, #a# 1 lunanla t 1ag
N fie snouvesdeyadumnisiiinnldlunstnnu
t  fio AwlinmvesAdmia W,
(sending Waten. 2548 : 32-36)
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MIYBUABUAZNTABE 15521214 Flash il Visual C++

4.1 aaudiileaduedy Flash M# Visual C++

411 anudfaves Flash Adeaiunl¥iy Visual Cr+

“lu’[aﬂqﬂi‘]mgﬁuf{ mswannTlsunsinfy WidTfsausinm missaamd
wazAuininhiiddy uinmdnuelfuraseenndifudedidrdaunhitimden iy
St dommosgilad s1ewusiull interface fisiulUA20 multi-media uog visual effect
fimsanuardgalufustiann  wilumeassdudn Tilunsu@ildomuumtiee
aoufanos i 1figaian9In Visual Basic n5e Visual Criu AAUTZUHUBYOY interface
fudm fiude drann unz'hingalans sufuSeduiufiosdenier Flash iy
wazamumirauleifinntedy uasiidwaise mssenuuumiheeTaeld Flash uri1det
SwmouaaynEuL TR Flssh Tindesldindesdienns components UssyRyBthg
asudmltidenldiues

4.12 arsveulilsunsa uazanflé ¥ Flash

Tsunsy Flash  sunsiuTisunsufi Taasudums Design  tazn15i
Animation Hlusthan s Tilsunsdtinsedinsesdiofifioundow asunsu uae
Womdw dofu gt iNPunsadieassinanudieg mnne wazdhillsunsyd
doutuednhevislugailopiu ushideanindy SudiaunsoReniinnumaann
T Aw ms@ouTilsunsumumumsiaumely Flash  TasldnnTsunsadidonh
ActionSeript duflunmnfignadisthannw Weldaaugumshausag meluTsuns
Flash uppvInd Sermnsoadusiudud s components 19111/ 1vilA0samanu
Aoans

4.1.3 File format %84 Flash 1¥1u Visual C++

IdluTasunsy Flash 718 Tunsadie anuss wozudle masumsesnuuy
Az Animation W1 Ao a2 SushdRes 1iawizAuTalsunsy Flash vinfu Taglng
fesvnsifiudauves Graphics 1oy ActionScript #141uam'ly dniu parfis ez ey
Wy Talsunsaudu snedovhnsudadIden a il st @oreu Taolddd
Export Movie 9700y File 334 swe 11 isezamnsowuii vl lad Tavazgn
@unnTalsunsy Flash Player Audasegaiolu web browser uaz IWdiuesiiezgminluld

M ldsunsy Visual C++ droiguniu
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Web browser

fla file

swf file Flash Player

A

Visual C++

\ Flash Player
Components

UM 4.1 File format Y83 Flash a3 199114 Web browser 11ag Visual C++

4.2 M3NY Component Shockwave Flash Object Y83 Flash Wl Visual C++

ﬁ’JUmﬂIuTﬁ?J Microsoft’s COM/Active X ‘ﬁ‘ﬂ?‘sl’ Shockwave Flash OCX control ﬁ‘]u Active

] L 4
X Component fianyseliaziionwdonlumsléon unsdrumagiios 3ol IWa swf veq Flash

1 ar o A
wonuinheeldlu web browser td s il lusnTilsunsudug 188nvmavanoias

] 9
dweny vemvwsiiunnlilunsufieniuenu 0CX Format windu AennsmihlFoulduds

#79861915Y Visual C++, Visual Basic , Delphi t1agdiue)

E 4 ¥ [
1At Shockwave Flash OCX Active X Component fizgn@ndeg luszuuveus fidedie 1

o a & ) A o A
18vimsAndalilsinsy Flash 5 Flash Player Pidamniu Selupsuusmiu swedoniimsiiy

Shockwave Flash OCX Active X Component (41 11/ uTalsunsy Visual G+ iforiou Taudn oy

Project 1380 Add to Project 114 2nANA 8N Components and Controls. .. #3317 4.2

[Brofect Buid Tooks Window Help

Set Active Project 4 |

Source Conkrol » CF New Folder.,
Dgpendendes... W ...

Settings... A4F? 8, para Connection,..
Insert Project Into Workspace. ..

31 42 5 MY Component @149 417 Project 11 Visual G+

u&ufion Shockwave Flash Object W8t Component 489 Flash 19111/ 1u Visual C++ fagal

=h.
&
W



Components and Controls Gallery

Choose a component to insert into your project:

Look in: | [ Registered ActiveX Controls ~| « @ ek B
B shockwave ActiveX Control o ® s50ption Contr
so/|Shockwave Flash Object 6] SSPanel Conl:rc%
#%il Snapshot Viewer Control 11.0 E1SSRibbon Contl
| 55Check Control 4 sTsuUpld Upba([
] S5Command Control 4| SysColorCtrl cle
ig] SSFrame Control BB system Inform:
|
|
- I &

File name: IShockwave Flash Object

Shockwave Flash

Path to control:

[C:A\WINDOWS\system32\Macromed\Flash\FIDbgSc. ocx

=
_ Cose |
tvi

gﬂ‘ﬁ 43 MSNY Component Shockwave Flash Object Y94 Flash 91111y Visual C++

-
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ey Component Shockwave Flash Object 484 Flash Senfeuudanzilsng niesile

e 4 J o
Shockwave Flash Object Aa311 4.4 Yuw i ldan

Controls [X]

31 44 1n3aile Shockwave Flash Object Aisangmn i /5o
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4.3 M3HEUABSZYIN Flash A Visual G+

T Component Shockwave Flash Object Y04 Flash 191 11/1u Visual C++ iy
figeudond Arnnsonanannsesile Shockwave Flash Object 19 Visual C++ Wino Taw
&39I Shockwave Flash Object 1199l Project 182 AdeaminmsAmuandunlafiee
innl¥iGon Component Shockwave Flash Object ﬁ’lﬁ unou Iﬁﬂﬂaﬂ‘u’nﬁ Shockwave Flash Object
11t Project LA AA0N ClassWizard. .. 921151 MA19 MFC ClassWizzard 33301 5111 Tab Member
Variable mﬂfi"’um"m Add Variable ﬁmuai’}aiﬁ'ﬁu Component Shockwave Flash Object f: ¥y
m_ flashplayer (617179218 Component Shockwave Flash Object 1113 18amd 181

ndanmiuliimsTnoa s swk ¥09 Flash @unluTibsunsy Vissal c+ daomsld
e SetMovie; FutlumitaluilafriiTan1iwdou Component Shockwave Flash Object 914
m_flashplayer. SetMovie("C:\TLIB\\examples\\camgame\flash\\SNgame.swf); Aasiiaziliis
arasaiioziau W swhuos Flash 18T Talsunsw Visual 4+ 180&0 Kagali 45

31 45 M3¥eureIzNIN Flash 1) Visual C++

4.4 AIAAABABENIITHINA Flash A Visual C+

nasnniin Tnannd swk vee Flash §mnluTisunsy Visual CH+ daoms1lana
SetMovieO; LA s MNSeafaznsAnnedocs iy WG Flash vuuda

Tawlu Shockwave Flash OCX Active X Component {14 11210 Functions LM 0 Events

9 =) o A 9 % 9 v 0’: &
TWsewnsadenminnldmune Imingaudusuanuazanudesmveuwazanniueg %9
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Hardudway 719 umsdemssznine Flash /U Visual G+ e Herdduiildlumssudar
32M Flash ) Visual C+ viui09 Taoilafdu SetVariable seiilumsdason Visual C++ T
Flash 1t Ha41 GetVariable 924511015 51M1910 Flash 19720180 Visual C++ #asiiez 15 udariu
58W319 Flash f0 Visual C+ 1iuazaily String iniu

44.1 MIAAN Visual C++ ki3 Flash

msdtaren Visual -+ Wi Flash siuemnsovin 18 Tao 18 Med 90 SetVariable 71197
1381111 Component Shockwave Flash Object 494 Flash dafigihimumsidany dwehliiAevoid
SetVariable (LPCTSTR name, LPCTSTR value); Yot LPCTSTR name fi® i’;aﬁattﬂaﬁgﬂé‘l"‘ai{ulﬁmz
1 T4 Flash uazezdesiiviiaiiu String Wi @9 LPCTSTR value Vi f1#l Visual
C++ Amualifudun/a LPCTSTR rame %47 vzdpailaiiaiiy Sting 0oy

0 b4
F10019M3e 1910 Visual C++ 11153 Flash Tao 19 en 9 SetVariable 1iaase 111

Flash )
File View Control Debug
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