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Digital Image
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Quantization

[BRIEIGUIBIEIGYELDSTFHFOTDOER, Ta4U3ILEE
%(:E?ﬂﬁ'é. DL TEN-EZEEE, EiRIE,
JLALRNI, HAIWIELBEICEZFELGE EMEA

— 255
0~255 (M 256 [E&RI-—Hk=F1t
ERY]
— 8E v ZEE&

128 (8-bit grayscale image)
HICIEYNER D CEE2{EER
(binary image) &S

-0

5 5E& (RALKT): MeEHIE R T L% 2007.06.12 4



Expression of Digital Images

MxNEBEROTAIZIVER: BEEREDGE (xy) CHEITSHE
*fE% F,, TKRY
{Fy} x=0,1,-,M-1,y=0,1, -+, N-1

> L\hip S x A
Fool|F1o0/lF20 Fu-1lo
Forl|Fr1|Fa1 Fyoa1
L\hip 5
y 73 A] | FoniFiniiFani Fyoan-1

5 5E& (RALKT): MeEHIE R T L% 2007.06.12 5



Expression in C
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#define M 640

#define N 480

unsigned char 1mage[M][N];

// M-elements array of N-elements array of unsigned char
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Expression in C
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#define M 640
#define N 480
unsigned char image[M * N];

image[M * y + x] = 30;
// F(x, y) -= 30
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Typical Image Processing

2{E1t (binarization)

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

int i, j;
for (J = 0; jJ <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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Image Processing Libraries
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Environment for Examples

MDIRBEOALHLMYDOTNEIL, EHITHAETIRLTTIUL
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9. ELVOMEBLOMNELVDEETFTY)

*OS: Microsoft Windows

eDevel. Env.: Microsoft Visual Studio Professional 2005

eLang: C (C++)

elmage Processing Library: OpenCV
http://sourceforge.net/projects/opencvlibrary/
http://opencvlibrary.sourceforge.net/
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Installing Visual Studio

* | use Microsoft Visual Studio Professional 2005 in this
lecture. The installation process is not lectured.

* Note that the free version (Visual Studio 2005 Express)
seems to have restrictions in optimizing (So it might be
difficult to use It for performance evaluation of your
codes)
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Installing OpenCV

* Download and install opencv-win
* In Visual Studio, open Tool — Option,
Choose Project and Solution — VC++ directories, and

Set for include directories:
C:¥Program Files¥OpenCV¥cv¥include

C:¥Program Files¥OpenCV¥cvaux¥include
C:¥Program Files¥0OpenCV¥cxcore¥include
C:¥Program Files¥OpenCV¥otherlibs¥highgui
Set for library directories:

C:¥Program Files¥OpenCV¥Ilib

* Append
;C-¥Program Files¥OpenCV¥bin

to the environment variable PATH

e See e.q.
http://chihara.naist.jp/people/2004/kenta-
t/OpenCV/pukiwiki/index.php?%A5%A4%A5%F3%A5%B9%A5%C8%A1
%BC%A5%EB
http://opencvlibrary.sourceforge.net/VisualC%2B%2B
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Creating a new project

* Choose Win32 Console Application
« Set the property of the project (see the fig. below):

cv.lib cxcore.lib cvaux.lib highguir.lib

Don’t forget to set it in “Release” configuration

set for both “Debug” and “Release”

opency_test FOMETy A=

HE% €L |Debue = Fsukos-nier [7h77 twing2) > e
m- 0T IENDMIiETF 71 ) < cv.lib cxcore.lib cvaux.lib highguillib >
=1 AL Elh;"’f::T'er FATOREDSA 3 DER Ay
SRR BEDS ISR
- Tl T -NEZFIF I
- F{%ﬂ - NEFELIUILEN
SR BihirdTR—T UL=2 I71 )b
B St SEEMaES]
DLL (IBREEH 3R
P PR U =2
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Typical Image Processing Flow (Single Image)

#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;

5 15E (HEILKE): sIgeHlE S X T L% 2007.06.12

14



Sample Codes

sample programs:
simageproc_singleframe.cpp
simageproc_singleframe_loadimage.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 for Grayscale (Monochrome) Image

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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ImageData for Grayscale (Monochrome) Image

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);
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imageData for RGB color Image

" oo
imageData \ 3 WLdih
1mageData )
+ W?dthStep\Bo’o GO,O RO,O Bl,O Gl,O Rl,O
ImageData BO,l GO,l RO,l Bl,l Gl,l R1,1
+ 2*Width5£gﬁ\\‘
> =
e
@)
Q
c
BO,N-JGO,N-‘LRO,N-lBl,N-lGLN-Rl,N-l )
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Typical Image Processing Flow (multiple frames)

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

return O;

}
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Obtaining images from a USB camera

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):
simageproc_interframesub.cpp
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Simple Method of Measuring Time

LARGE_INTEGER freq;
LARGE INTEGER cnl, cn2;
double elapsed time_ i1In_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:
simageproc_interframesub_time.cpp

The measurement result for the last frame is displayed in
the console.

The results for the last 100 frames are written to time.dat

file. You can visualize it with some plotting software, say,
gnuplot.

gnuplot> plot “time.dat”
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Debug and Release

Object files generated in Debug configuration are not
strongly optimized!

Don’t forget to choose Release configuration when you
measure time. (Don’t forget to add linker inputs to
Release configuration)

JrLE REE ST JOVoORE BLRE FhD WD oL EO) 3217540

G gl # La - BB b |Releaze Wi
TR b a|EE| =2 0P8 88E5 %f’;i@m

all C |

i |

E upenc?_test_framesuh_cppi|
S =2l@E E [#n—-/0 237 MIELEE
T o] WMa—23ts opency_test’ (1 038 1
2 = Eﬂ opency_test
- [ Debug gPCicnlloop]. 73;
#- [ Releaze BPCicn[loopl. 8);
----- & opency_test besub.cpp _ .
..... cj apency_test_framesub.cpp 1 JerT Sl RIS L
b _‘an:upenn::v_test_singleframe.n:[
H A% . [
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OpenCV Documents

You can open HTML documents and samples from the Start
menu (or see the official web site)

1r1r1r|

i I ITHIL LS L i L IS YT S Ls l

ﬂ Documentation

2| OpenC\ Workspace NET 2005
WY DpenChy Workspace MiSWOE
) oamples

T Tt J - rrrryrrrrrr1271

al
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