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— 255
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ERY]
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128 (8-bit grayscale image)
HICIEYNER D CEE2{EER
(binary image) &S
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{Fy} x=0,1,-,M-1,y=0,1, -+, N-1
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«BEYNIT LA R7T—ILEHETHMNIL, unsigned char 2D ED
FlITRBIE KL

c BEIIXARZEZEBELTEELEZVDT, xARIZEZRHERS
LTERESNDLOLGEENEFRLL

#define M 640
#define N 480

unsigned char imagel[N][M];
// (unsigned char ® N ZXOES) D N EXRDESI

unsigned char *image2[N];
// (unsigned char QEEFI~DRA2) D N EZ DB

unsigned char image3[M * N];
// unsigned char ® (M * N) EXDE 5
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« 2RFTERH| (FTIERAU2DEINEFFDEFFEIE, HBAF
DIEEMNEFI WD

e [ERHINDIRAAIDEFIIZT HAH, 7/9A77 AD
BFROTRLRAETEDEIZILESES (D5, ERIFERIZF
FIENMNY, FRLEEEEN/IVE)
s LLATRMMBLLRITESIZLTLEIZEEZ LY

#define M 640
#define N 480
unsigned char image3[M * N];

image3[M * y + x] = 30;
// F(x, y) = 30
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imagel, 1mage3

image2 ]\
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2{E1t (binarization)

1L

#define M 640
#define N 480
unsigned char image[M * N];

int i, j;
for 0 = 0; J < N; j++) {
for (1 =0; 1 < M; 1++) {
iIf (image[M * j + 1] >= 128) {
image[M * J + 1] = 255;
} else {
image[M * §J + 1] = O;
}
}
}
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ZZ Tl OpenCV #1935
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Y, ZOFEFEFERAITMASBDTIELGEVWRITEETHE

« OpenCVIZEZERHMELTHESN TV SEDZHATHE
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DIREBEBZFFEWN-WOAIL, BEHICHAZRELTTIL
(FAEBERLTINODIIRE TOEENFELDLITTIEILINT
9. ELVOMEBLLMELNVDEEFTY)

e OS: Microsoft Windows

e BHFIRIR.: Microsoft Visual Studio Professional 2005
« 5i5. C (C++)
« 5473!): OpenCV

http://sourceforge.net/projects/opencvlibrary/
http://opencvlibrary.sourceforge.net/
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Visual Studio

o %32 TI% Microsoft Visual Studio Professional 2005 Z{&
. A2 RA—)VEGE DERBA XA RS

« S EE: J1)—m/\—23>® Visual Studio (Visual Studio

2005 Express %:&) [21E, a—F DO &mEbIZFHIBAH S LD
THAH ST, HrEDFEMEALIZKLI DB EINELY)

B BE (RALKZ): RAEH| 1S AT L5 2008.06.24 12



OpenCV MDAV AR—)L

e opencv-win 3> AO—KLTAVRAM—)L
« Visual Studio @ Y—JL-ATJL 3> IZT,
Ja OB LYY a—3Y - VC+H TALIMZEEY,
(A I—R D74V I T Z BN
C:¥Program Files¥OpenCV¥cv¥include
C:¥Program Files¥0OpenCV¥cxcore¥include
C:¥Program Files¥OpenCV¥otherlibs¥highgui
C:¥Program Files¥OpenCV¥cvaux¥include
C:¥Program Files¥OpenCV¥otherlibs¥cvcam¥include
[S4T5) 774V IIZLL R &B AN
C:¥Program Files¥OpenCV¥Ilib
Y —RIT7AINZBRIET BT AL IR ZEMLTELEEF ML
« IRIETH PATH (UL T ZE0
;C-¥Program Files¥OpenCV¥bin

e« See e.g.
http://opencvlibrary.sourceforge.net/VisualC%2B%2B
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e JODIHMDTOANTATERTONTA-UUA-AHDOHEND
KIFIT7AILIIZLL T B0

cv.lib cxcore.lib highgur.lib
(cvaux.lib cvcam.lib <« WE[ZELT)

e ReleasefE i CHETELTHLDEENLZNE

opency_test _:' o/ -,f_l' Y — :-'

mm@) =] stz [PHFFliina2) R o>t
- FEI 0T FEMMIRTE 274 ) @xcure.lih cvaux.lib highguilib
= FRRI 0T FATOEEEDS 7 DER A
~EE BEDS] S DER
Tl Fi1-IESZPA
- GG+ 1 - ETELISEN
E B d =3 =2, e L
g Lt S EEMaEH]
DLL (IESEEE SR
;-ﬂﬁ-” Rt P ULh U2,
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i 1R

BpE RN (B—DER)

#include <stdio.h>
#include "cv.h"
#include "‘cxcore.h"
#include "highgui.h"

int
main()
{
// Initialize
// Load Image
// Process the Image
// (Display or output the result)
// (Finalize)

return O;
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Sample Codes

sample programs:
single_image.cpp
single_image load.cpp
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Ipl Image Structure

typedef struct _Ipllmage {

int nChannel;
int depth;

int origin;

int width;

int height;

char *1mageData;
Int widthStep;
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Ipl Image Structure

nChannel
1: grayscale 1mages
3: RGB color images

depth
IPL_DEPTH 8U: 8-bit natural number (1.e. uchar)
IPL_DEPTH 64F: 64-bit real number (1.e. double)

origin
O: origin at top-left
1: origin at bottom-left (e.g. Windows BMP)
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imageData (/4 0OE &)

imageData With -
imageData c e lE £
+ widthStep — 2% L1129 M-1,0
ImageData Foil|F11||F21 Fr-)1
+ 2*WidthStéB\\*
>height
FO,N-lFl,N-lFZ,N-IL |:|\/|-1,N-l)

1-dimensional array of char continuous in the x (width) direction
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for depth = IPL DEPTH 8U and nChannel = 1,

Fy~ (*(uchar *)(img->1mageData
+ y * 1mg->widthStep
+ X))

#define PIXVAL(iplimagep, X, y) ¥
(*(uchar *)((iplimagep)->1mageData ¥
+ (y) * (iplimagep)->widthStep + (Xx)))

PIXVAL(img, 10, 20) = 30;
X = PIXVAL(img, 128, 150);

B BE (RALKZ): RAEH| 1S AT L5 2008.06.24 20



imageData (RGBHhS—E/{&FE

3 * width

imageData

imageData Bo,o Go,o Ro,o B1,o Gl,O Rl,O

+ widthSteﬁ\\\N

ImageData BO,l GO,l RO,l Bl,l Gl,l R1,1
+ 2*Width5£gﬁ\\‘

BO,N -JGO,N-‘lRO,N- lBl,N-lGLN-Rl,N-l
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RIS (BRI —L)

int
main()
{
// Initiallize
while (1) {
// capture 1mage from camera
// Process the Image
// (Display or output the result)
+
// (Finalize)

return O;

}
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USBAASHGE{EEES

CvCapture *capture;
IplImage *frame;

capture = cvCaptureFromCAM(0); // 0O: the Tirst camera
/* returns NULL 1f no camera i1s found */

frame = cvQueryFrame(capture);

/* Note that this 1mage must not be modified, so copy it
before you modify */
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Sample Code

sample program (for USB camera):
sinterframesub.cpp

5 1BE (HEILKZE): sIgeHlE S X T L% 2008.06.24

24



EITHRZFEICTHS

#include <windows.h>

LARGE INTEGER freq;
LARGE_INTEGER cnl, cn2;
double elapsed time_ in_microseconds;

IT (QueryPerformanceFrequency(&freq) == 0) {
fprintf(stderr, 'cannot use performance counter¥n');
return 1;

}

QueryPerformanceCounter(&cnl);
// do something
QueryPerformanceCounter(&cn2);

elapsed time In_microseconds =
(1000000.0 * (cnl.QuadPart — cn2.QuadPart)) / freqg.QuadPart);
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Sample Code

sample program:
sinterframesub _time.cpp

PerformanceCounter Z{#>1=-C<fH (= FixZE) L EREEIE
D15

TOUSLETE, EIL—LOREHREMNIVY—ILIZK
RENnb.

EEO100L—LDH time.dat T7AILIZZETHEINS.
YT STHEY—ILTRRLTEH LKL

gnuplot> plot “time.dat”
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Debug #&R & Release ¥Rk

FRZE, HFEYRBEIEAIN TN (DELN

Debug 1

HWN)DTEE. MeEFBIE T 5L Release R TE
LR -ZEITT4H2¢ (BREZENELNEDID)

2% opency_test - Microzoft Wisual Studic
JriE RREE FTA FOVIOME BLREE Tl W—I e FOM 3217740
'f_- ; - ﬂ - Lj H 'j 'ﬁ _:é lﬂl q > [ - E - __:!‘} P‘ H.EIEESE HWIHEE
= e o — I Debug
Dbk e |[EE =2 )P0 a8 &5 ]
r; DD RIS | opency_test_framesub.cpp! R
S| =[] | E [&o—iL 233 =] [Fomaind
o _: w1 =g ‘opency test' O O3 1
= B 54 opency_test
- [ Debue BPCicnlloopl. 7);
#- [ Release GPCicn[loopl. 8);
----- _&, opency_test_bezsubcpp _ ]
..... &+ opency_test framesub.cpp } loop = (loop + 1) 3 LOOP_MAX;
----- _3 opency_test_zingleframe.cy
3% .- 1o
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