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ABSTRACT

1

This project studies and develops the application of the web camera which is connected

to the computer. The images of the hand signals are the input data which are sent to the VDO

Frame. Then the hand signals are sorted out of the backgrounds and are interpreted in form of the

codes by Image Processing. The codes of the hand signal are sent to a game application which is

designed and create especially for the hand signal.
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2.3.6 S19UTUABHYBIN IR INUNIIATIVIVVOVVBIUAMY (Canny Edge Detection

Algorithm)

3 ] b ’
Junsunanveu lavitvoaauiilsznoudie 4 dunau Aagilf 2.8

Smoothing with Gaussian filter

4

Gradient Caleculation

{

Nonmaxima Suppression

J

Thresholding

5N 2.8 nanatunBUVB I UTHAB UYL IN SHINIH

AIATIVVVUBVUD AU (Canny edge detection)

v ¥ )
mshaumsasevuveuvanuiniusudunINMIUSunwmIRG0U (Smoothing)
» ¥
AWAINTOUNUTOU (Gaussian filter) INORNATHANUTUNIU ALY HIUIUMVUIA

. = . . 1 o ¥ w o oo ) o
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2.3.6.1 MIM I8 (Smoothing)

b ¥
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¥ or da A ° ¥ ¥ o d
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ANUISHU

2.3.6.2 NFAIMUMNS 10320 (Gradient Calculation)

lusuusaiwesmsiam o sh, j wad1a x,y Saimumnen Pl jl uaz ol
jImudiau Faeumsti 2-1 ez 22
Pli,jl = (Sli,j+1]-8li,j] + S[i+1,j+1)-S[i+1,3) /2 (2-
b
Qi,jl = (S[i,j1-8(i+1, j1 + S[i, j+11 - Slivd, j+11) / 2 (2-2)
wmnhseyRITel x , y ndnredagasnasgudmiumanas
sibtunn émﬁuuyumﬂ'lﬂzi‘.lm%ﬁf’a (rectangular-to-polar conversion) (HOMWIIANAY
femavesnts laszaumuaumsti 23
MIi,j1 = V Pl I+ QL. i1
0 1i, j1 = arctan(Qli. j). Pli. i) (2-3)

Pnaunst AUz s ey O oamn taieumuidmals Initeidu

arctan (x , y)
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2.3.6.3 M3viAYAN 11igagn (Non maxima Suppression)
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finra a4 lasdnAudeziluminafisssum
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Aaavauvavziinilu 2 dsznnndn Uszinniilse 19 faddug oz h 71 ldmenms
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mamutiuananildintegy Tidududumdaluns uaantieaes i ldsimimnzauinga
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dmfudiurianiy 3935 105 MR NaR (Histogram) wiiearadaduveszdntmdmn
v P - ' ar ' 9 o ¥ e
$28 Us2nn 2 9240001 g A1 h AUAIANUTVLTIVDINNITAT 1AL

1 1 ¥
Handui 14 lufiiozdly IPL_DEPTH 8U, IPL_DEPTH 8S w30 IPL_DEPTH_32F
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2.3.8 AANUDT (Histogram)

1 ~ T - Y 1 o 1 ﬂ -
mﬂ'Jmmi'lum‘s1J's:umlu‘un'luﬁmuawmmuﬂiqnmmsﬂummmﬁ]x!, H IR
' ¥ o o o gy ¥ ' H
l.!'ﬂimqﬁ']ﬁ’mi]i]SLﬁUﬂ‘JLL‘IJiLL‘U‘U’c‘TLﬂmi (Scalar) ‘H%‘ﬂnﬂmt')i (Vector) ﬂklﬂ ﬂi'lﬂﬂ‘lﬂ’nnaﬁ
o @ v 3 = . . = 4
Qﬂumﬂﬁ’fﬂummﬂ"J’NmN“!umimni:mummmm (image processing) UASADUNUADT
e L. 1 ] Aa oy =y ot 3 1 o dy
IHU (computer vision) WHUAAINUDT 1 nmzuﬂsﬂwuﬁlumummﬂm
- mslsulganmam

- izuizﬂumwmwﬁmmsﬁu
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- Ansgvuazmiadglnm wazmsalSune
= r'd [] y - 4

- SRTzinazuUaNuRn TN tH7 (motion field)
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- ARTIRNH1INTOAIARENUR (texture)

. v < ] o o
hims lgmanuddudazuuuldfen$u CvHistogram

2.3.9 Wantuuvann

Fd Fd
TuietivzeTuedaleddufiugudmsuns Samasunmunyaanes (raster)
1 é
TausivesTomudlez g iuvesnmily Iplimage @01910 Intel® Image

Processing Library (IPL)

@aeeaf 2-1 HeulA3Ia319vea Iplimage

typedef struct Iplimage {
int nSize; /* size of ipllmage struct */
int ID; /* image header version */
int nChannels;
int alphaChannel;
int depth; /* pixel depth in bits */
char colorModel[4];
char channelSeq[4];
int dataOrder;
int origin;
int align; /* 4- or 8-byte align */
int width;
int height;
struct _IpIROI *roi; /* pointer to ROI if any */
struct Ipllmage *maskROI; /*pointer to mask ROI if any */
void *imageld; /* use of the application */
struct _IplTileInfo *tileInfo; /* contains information on tiling */
int imageSize; /* useful size in bytes */
char *imageData; /* pointer to aligned image */

int widthStep; /* size of aligned line in bytes */
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int BorderMode[4]; /* the top, bottom, left,

and right border mode */

int BorderConst[4]; /* constants for the top, bottom,

left, and right border */

char *imageDataOrigin; /* ptr to full, nonaligned image */

} Ipllmage;

1INAIBEAIUI width 1Az height sziumIAIA Az YgresgUnmily
wuuRinira dau dept aziftudoymiieafudssinmyeemiinga

Taofiaafidlu1118ves dept T IMdd w1 ipLh Yszaenlalde

IPL DEPTH 8U - fdwandiy 8-fin wunrlaiflin3 0emine (unsipned char)

IPL_DEPTH_ 8S - fid ity 8-3in wuuilinsoanant (signed char #30 char)

IPL_DEPTH._168 - M$Wmiy 16-31a uuiuilns 091110 (short int)

IPL DEPTH 328 - A8 wwufiy 32-4a w3 0aniny (int)

IPL_DEPTH 32F - A8 13310398 0 9maAtiounuunuazidoalnd 32-1a (float)

sl 186adu didianuaeandesiulunin ¢ ssusngsdluadu 1
ANI5ITRDT nChannels MInvBssnUsERvesETunm Taofilunmundeziifioases
(ChanneDimem nszumAn Tuvazinmadiulngesd 3 n3e 4 Foe Aesn origin vy
e d S umisuean (origin = IPL_ORIGIN TL) ¥#38@ 111119819903 (origin ==
IPL_ORIGIN BL) weiffugaisudy doumisfimeddauOrder 1ieyszanvosdlunindu
BUUHHYN (dataorder == IPL_DATA_ORDER PIXEL}) ﬁ?ﬂsﬂmmmwn {dataorder ==
IPL, DATA ORDER PLANE) Wi1iltans widthStep siudmouluyl (byte) szminagalu
AofulEnfuLazunTAes Winimod widh v liminzaziun g nnamszeey
fiosninlusdasuatomazioein Tasisnnuniad Meldmshenmaan sy
Tdornesiivasiassninduievemadit i uazdwduveodi i+l ddentfe
Winiines imageData vzifuneniinns (pointer) & lUunmsnunadeynplnm Mfiszdu
Yo MAKINTUNA1052Y (Rotile dataorder — IPL_DATA ORDER_PLANE) ﬁngmﬁu
Whudwomnennmdy d2e81u09328 height*nChannels

a8 esdonud e mainiufuginuvesimdoiuih wie
143 RUAveIn N DT BIn01 LAz TR UMt danvosEmEeuiiud

o v oad a @ @
NHeNGonI1 SuuoaWdUMBIISH (Region of Interest) %30 815 110 (ROD IAseaivves

73317
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Iplimage 92301310 laROD Fadweenmes luitly a (NULL) fuszdlUnTassadiaves

& o = o o - b e A - o
IpIROI Feezuwistimeiuesens lalefiden luwuiudwnidenszdoidusisnmae

dedaf 2-2 tisnulasaasaves IplROI

typedef struct _IpIROI {

int coi; /* channel of interest or COl */
int xOffset;

int yOffset;

int width;

int height;

} IpIROI;

o ] A = W " 1 o
INAIBEN  IpIROI = UFASVANLAZYUIAYB4915 To loiudninumsszyaTelo

(“Channel of Tnterest”) Judauwesdlole duwmidu o wwwedmpdosdvosnmgriden
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align 92lUQANTAN HAY widihStep sz munisAnadhdiues
Teoms 14 width nag align

maskROI 42 tileInfo @03iJu 0

MsAiuEYU COI Fusouthalifodifa mwsiladsumeasavosn iy
faunseseafumilidu o wes cor Tasldfadu CviPixToPlane wox
CvtPlaneToPix
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2.3.10.1 ANAVHHILAINST (Memory Storage)
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2.3.10.2 AV (Sequence)

o ¢ oo

o Qr 9 o Ve [ o o ]
danfeersondsivwn ldvesesnilsznemlsannuuuguaeg ludunumwieg
o o 5 v g o o LE) o W o o
addniusziluan hisetifos udeyaaunsoszegasuiondoyaiu drvves
2 4 - i 3 o o ' &
udonIz¥euAsdudladRaoAauILNNeY Ui Runnaingluvaen  vdenves

] o d o o d o -] v ° o 1 1
HUIUAITHIN ﬂ?ﬂ!ﬂﬁﬂ1ﬁﬂmﬂ’]ﬂlﬁﬂﬂﬁ1ﬂ"] 'Uﬁﬂﬂclu 1 UABNHUINIWIT INNIDYIUFU N3



20

ar ] d’ @ =3 o o o = Far A o o
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au esnlszasu luduamavssddiniuimunsadi Wuaeein 185 Sduduirefiugm
dmivIassadeeyauyy lauindun 1wy wa (set), N5 (graph) LaztduvoY (contour)
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2.3.10.3 MINBHIAZMTIUEIAD

fawiifanduuazinlas (macro) ‘ﬁfuza'ﬁmwiamnf?w”hiﬁ'uﬁuﬁﬁquuﬁ W31z
HanFuod199U SeqPush 1182 GetSeqElem pyanaliAhTsuS @ Imas s wsiu]d Haidums
Ao/ uazmiﬂﬂfuﬁmmﬁﬁmﬂumeﬂﬁﬂ'ﬁ WEIZANUI T IVBT

JywirelifidumsIisodn fudhmnefemsaiailsidudimmseniisidy
vnmifithmaguan N §218 uwunsn msldmeusH annsadonddail

CvSeq* create_seql{ CvStorage* storage, int N ) {

CvSeq* seq = cvCreateSeq( 0, sizeof( *seq), sizeof{int), storage);

for(inti=0;i<N;i++ ) {

int a = rand(};
cvSegPush( seq, &a );
i
refurn seq,



2]

» .

wudt 2 WinnwumsSouitsind ) Seiduaoudell fmuadisuduvesduaoy
msWen(ad1eiai 19idun), Mou, Tedai 19Eeu(ush)

CvSeq* create seql( CvStorage* storage, int N ) {

CvSeqWriter writer;]
cvStartWriteSeq{ 0, sizeof(*seq), sizeof(int), storage, &writer );
for(inti=0;i<N:i++ ) {
int a = rand();
CV_WRITE_SEQ ELEM( a, writer );
f
return cvEndWriteSeq( &writer );
¢
81N = 100000 uaz Ymietszurananaraily Pentium® 111 500 MHz Tuguuusn
=1%1m 230 milliseconds az i 2 19mat 111 milliscconds e 1S Tasauuis
S i doniomendy duisaluinsahdentnl msulSeudousuluifs
atiien i hifims ¥ lumnfadnfulss AnTnouazdse Angamaunnun bnu

int* create _seq3( int* buffer, int N ) {

for(i=0;i<N;i++}{
buffer{i] = rand();

}

return buffer;

}
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f38E199 2-3 Henulnsaadaves CvSet

#define CV_SET FIELDS()\
CV_SEQUENCE FIELDS(}\
CvMemBlock* free elems;
typedef struct CvSet{

CV_SET FIELDS()
HCvSet;
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$12881199 2-4 HeNuIA33a319U89 CyvSetElem

#define CV_SET ELEM FIELDS(\
mt* aligned ptr;
typedef struct  CvSetElem{

CV_SET ELEM FIELDS()

}CvSetElem;
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typedef struct IntSetElem {
CV_SET ELEM FIELDS()
int value;

HntSetElem;
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feenaf 2-5 Hienuliny9a3 19984 CvGraph

#define CV_GRAPH _FIELDS()\

CV_SET_FIELDS()\

CvSet* edges;

typedef struct  CvGraph{
CV_GRAPH FIELDS()

1
H

Cv(raph;

Ed
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29619 2-6 $inulAT 9819989 CvGraphEdge 1 CvGraphVix

#define CV_GRAPH EDGE FIELDS()\
struct  CvGraphEdge* next[2]: \
struct _CvGraphVertex* vix[2];
#define CV_GRAPH_VERTEX_FIELDS()
struct  CvGraphEdge* first;
typedef struct CvGraphEdge
CV GRAPH_EDGE_FIELDS()
1CvGraphEdge;
typedef struct _CvGraphVertex |
CV_GRAPH VERTEX_FIELDS()
1CvGraphVix;
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Tassatheannsoadinen 18aded
CvGraph* graph = cvCreateGraph( CV_SEQ KIND GRAPH |
CV_GRAPH_FLAG ORIENTED,sizeoflCvGraph),
sizeof{CvGraphVix)+4, sizeoflCvGraphEdge), storage);
for(i=0;1<5;1++ )

cvGraphAddVix( graph, 0, 0 );/* arguments like in cvSetAdd*/
¥
¢vGraphAddEdge( graph, 0, 1,0, 0 );
cvGraphAddEdge( graph, 1,2, 0,0 ),
cvGraphAddEdge( graph, 2, 0,0, 0 );
cvGraphAddEdge( graph, 2, 3,0, 0 );
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@ 3 il g = é
usnINMSATUAYY Iplimage 4A2 TomudEdedilsmandoyaiey CvMat &a

d Ao @ '3
fmmmﬂwagauuuwmmau"lﬂ

feenan 2-7 HenulnsIa319993 CvMat

typedef struct CvMat {

int type; /* the type of matrix clements */

union/}
int rows; /* number of rows in the matrix */
int height; /* synonym for <rows> */

H

ynion{
int cols; /* number of columns */
int width; /* synonym for <cols>*/

1.
I

int step; /* matrix stride */
union}
float* fl;
double* db;
uchar* ptr;

} data; /* pointer to matrix data */
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typedef struct CvScalar
{

double val[4]:
yCvScalar;
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typedef void CvArr,
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void imgProcessingLoop(int* fingInterrupt)
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void bgSubtract(Iplimage* bg,Ipllmage* frame Ipllmage* sub)
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cvSmooth(backproject backproject,CV_GAUSSIAN ,5,50);
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