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Bilgisayarli Gorme Nedir?

« GOz-Beyin lliskisi

 Gorme, Tanima, Algilama

e Goruntunun Algilanmasi

e Nesnhe
e Nesnhe
e Nesne
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erin Ayristirilmasi
erin Taninmasi
erin Eslestirilmesi
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OpenCV Nedir?

- |lgili alanlardaki arastirma ve gelistirmeyi
desteklemek icin evrensel bir ara¢ kutusu
olusturmak

- Bilgisayarla Gorme

- Insan-Bilgisayar Etkilesimi
- Robot Bilimi

- Biyoenformatik

- Guvenlik

- Goruntuleme
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OpenCV'nin Anahtar

Ozellikleri

e Cross-platform

» Orta ile ileri seviyeli API

- 350'den fazla C fonksiyonu
- Birkac C++ sinifi

* Phyton eklentiler
e Cok az kutuphane bagimlilqi
 |[PP(Intel Performance Primitives) desteqi
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OpenCV Tarihgesi

» Baslangig: 2000, ? DARPEY

intel —
 sourceforge.net'e |
gecis
« CVPR-2001

« Stanley aracinin
anahtar
kutuphanesi (2M
$lik darpa yarisi

oRIrncisi)




OpenCV Kutuphanesi Ana

YaplIsl

 Temel Yapilar

- Nokta

- Dikdortgen
- Olcdt

- Matris

- Goruntu

- Ayrik Matris
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OpenCV: Temel Yaplilar

typedef struct CvPoint {
int x; /* x-coordinate, usually zero-based */
int y; /* y-coordinate, usually zero-based */
} CvPoint;

typedef struct CvRect {

int Xx; /* x-coordinate of the left-most
rectangle corner[s] */
int y; /* y-coordinate of the top-most or

bottom-most rectangle corner[s] */
int width; /* width of the rectangle */
int height; /* height of the rectangle */
} CvRect;
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OpenCV: Temel Yaplilar

typedef
int
int
int
int
int

char
char
int
int
int

int
int

struct IplROI *roi;

struct IplImage *maskROI;

struct IplImage {

nSize;

ID;
nChannels;
alphaChannel;
depth;

colorModel[4];
channelSeq[4];
dataOrder;
origin;

align;

width;
height;

/* sizeof(IplImage) */

/* version (=0)*/

/* Most of OpenCV functions support 1,2,3 or 4 channels */

/* ignored by OpenCV */

/* pixel depth in bits: IPL DEPTH 8U, IPL DEPTH 8S, IPL DEPTH 16U,
IPL DEPTH 16S, IPL DEPTH 32S, IPL DEPTH 32F and IPL DEPTH 64F are
supported */

/* ignored by OpenCV */

/* ditto */

/* 0 - interleaved color channels, 1 - separate color channels.
cvCreateImage can only create interleaved images */

/* 0 - top-left origin,

1 - bottom-left origin (Windows bitmaps style) */

/* Alignment of image rows (4 or 8).

OpenCV ignores it and uses widthStep instead */

/* image width in pixels */

/* image height in pixels */

/* image ROI. when it is not NULL, this specifies image region to
process */

/* must be NULL in OpenCV */

/* ditto */

struct IplTileInfo *tileInfo;/* ditto */

void *imageld;
int 1imageSize;
char *imageData;
int widthStep;
int BorderMode[4];
int BorderConst[4];
char *imageDataOrigin;
} IplImage;
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/* image data size in bytes (=image->height*image->widthStep in case
of interleaved data)*/

/* pointer to aligned image data */

/* size of aligned image row in bytes */

/* border completion mode, ignored by OpenCV */

/* ditto */

/* pointer to a very origin of image data (not necessarily aligned) -
it is needed for correct image deallocation */
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OpenCV: Temel

Operasyonlar

o Aritmetik, Mantik ve Karsilastirmalar
- Matris Aritmetigi, Mantik Islemeleri

e |statistik
 Permutasyonlar ve Donusumler

- Ayirma, Cevirme, Tekrarlama
 Lineer Cebir

- Normalizasyon, Capraz Carpim, Ters
« Rastgele Sayi Ureticisi
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OpenCV: Temel Veri Yapllari

« Hafiza depolari
e Sekanslar

o Kumeler

* Cizgeler

« Agaclar
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OpenCV: Temel Veri Yapllari

#define CV_SEQUENCE_FIELDS() \

int flags; /* micsellaneous flags */ \

int header size; /* size of sequence header */\

struct CvSeg* h_prev; /* previous sequence */ \

struct CvSeg* h_next; /* next sequence */\

struct CvSeqg* v_prev; /* 2nd previous sequence */\

struct CvSeqg* v_next; /* 2nd next sequence */\

int total; /* total number of elements */\

int elem_size; [* size of sequence element in bytes */\
char* block_max; /* maximal bound of the last block */\
char* ptr; /* current write pointer */\

int delta_elems; /* how many elements allocated when the sequence grows

(sequence granularity) */\
CvMemStorage* storage; /* where the seq is stored */ \
CvSeqBlock* free_blocks; /* free blocks list */\
CvSeqgBlock* first; /* pointer to the first sequence block */

typedef struct CvSeq

{
CV_SEQUENCE_FIELDS()

} CvSeq;
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OpenCV: Kalan Ana

Fonkyonlar

« Egri ve Sekil Cizme Fonksiyonlari

« Metin Yazma Fonksiyonlari

* Dosya Depolari, okuma/yazma

« Hata kontrolu

« Hafiza Yonetimi ve sistem caqgrilari
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OpenCV: Sekil Cizme

Sekil, Cizgl, Metin Uygulamasi

uygulama-1
(edge)
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« Kenar, Kose Islemleri

« Interpolasyon, Geometrik Transformasyon
« Morfolojik Islemler
 Filtreler ve Renk Donusumleri

e Goruntu Bolutleme

 Ozel Gorintlu DonlUsumleri
* Histogram
e Eslestirme
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« Sobel Filtresi
» Laplace Filtresi |

« Canny Kenar Yo
* Harris Kose Yontemi

e Minimum Eigen -
Degeri Yontemi RV Y Sy
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OpenCV: Canny Kenar Bulma

Canny Kenar Bulma Uygulamasi

uygulama-2
(edge)
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OpenCV: Interpolasyon ve

Geometrik Donusumler

 Buyutme, kucultme
« Affine Donusumler
» Rotasyon

* Logpolar
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e Erode
e Dilate

* Yapisal Elemanin
Olusturulmasi

Erosion (black) Erosion (white)

« Gelismis Morfolojik
Donugumler R K TSI AN, §

I
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OpenCV: Morfolojik Islemler

Morfoloji Uygulamasi

uygulama-3
(morphology)
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OpenCV: Filtreler ve Renk

Donusumleri

e DuUzlestirme

« Konvolusyon Filtre
« Integral Gorunti

* Esik Uygulama

* Renk Uzay!
Donusumleri

22/04/11



OpenCV: Piramitler

Piramit
Bolutleme

Uygulamasi

uygulama-4

(pyramid_segmentation)
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OpenCV: Goruntu Bolutleme

Original image Tolerance interval = 5 Tolerance interval =6
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OpenCV: Goruntu Bolutleme

Birlesik Bilesenler Uygulamasi

uygulama-5
(contours)
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OpenCV: Goruntu Bolutleme

Watershed Uygulamasi

uygulama-6
(watershed)
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OpenCV: Ozel Gorunt
Donusumler]

* Hough Cizgi
Donusumileri

 Mesafe Donusumleri
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OpenCV: Ozel Gorunt

Donusumleri

Hough Cizgi Donusumu Uygulamasi

uygulama-7
(houghlines)
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OpenCV: Ozel Gorunt

Donusumleri

Laplace Donusumu Uygulamasi

uygulama-8
(laplace)
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OpenCV:Histogram

Histogram Uygulamasi

uygulama-9
(demhist)
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OpenCV:Histogram

cvLUT( src_image, dst image, lut mat );

cvShowlmage( "image", dst_image ); , ,
dst image = cvClonelmage(src_image);

cvCalcHist( &dst_image, hist, 0, NULL ); hist image = cvCreatelmage(cvSize(320,200), 8, 1);
cvZero( dst_image ); hist = cvCreateHist(1, &hist_size, CV_HIST ARRAY, ranges, 1);
cvGetMinMaxHistValue( hist, 0, &max_value, 0, 0 ); lut_mat = cvCreateMatHeader( 1, 256, CV_8UC1 );
cvScale( hist->bins, hist->bins, ((double)hist_image- cvSetData( lut mat, lut, 0 );
>height)/max_value, 0 ); -
[*cvNormalizeHist( hist, 1000 );*/ cvNamedWindow("image", 0);

cvSet( hist_image, cvScalarAll(255), 0 ); et meletistegremn’, O

bin_w = cvRound({double)hist_image->widthfhist size); cvCreateTrackbar("brightness”, "image", & brightness, 200,

for(i = 0; i < hist_size; i++ ) update_brightcont); .
cvRectangle( hist_image, cvPoint(i*bin_w, hist_image->height), cvCreateTrackbar("contrast", "image", & contrast, 200,
cvPoint((i+1)*bin_w, hist_image->height - update_brightcont);
cvRound(cvGetReallD(hist->bins,i))),
cvScalarAll(0), -1, 8, 0 ); update_brightcont(0);

. cvWaitKey(0);
cvShowlmage( "histogram", hist_image );
} cvReleaselmage(&src_image);

i{nt MR INEAgE Char argvi) cvReleaselmage(&dst_image);

// Load the source image. HighGUI use.

src_image = cvLoadlmage( argc == 2 ? argv[1] : file_name, 0 ); cvReleaseHist(&hist);

if( !src_image ) return 0;
}
printf("Image was not loaded.\n");
return -1; #ifdef EiC
} main(1,"dembhist.c");
#endif
22/04/11 30
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OpenCV:Histogram

#ifdef CH_
#pragma package <opencv>
#endif

#ifndef EiC
#include "cv.h"
#include "highgui.h"
#include <stdio.h>
#endif

char file_namel[] = "baboon.jpg";

int _brightness = 100;
int _contrast = 100;

int hist_size = 64;

float range 0[]={0,256};

float* ranges[] = { range 0 };

Iplimage *src_image = 0, *dst_image = 0, *hist image = 0;
CvHistogram *hist;

uchar lut[256];

CvMat* lut_mat;

/* brightness/contrast callback function */
void update_brightcont( int arg )
{

int brightness = _brightness - 100;

int contrast = _contrast - 100;

int i, bin_w;

float max_value = 0;
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if( contrast > 0 )

{
double delta = 127.*contrast/100;
double a = 255./(255. - delta*2);
double b = a*(brightness - delta);
for(i=0;i< 256;i++)
{

int v = cvRound(a*i + b);
iflv<0)
v=0;
if(v > 255)
v = 255;
[ut[i] = (uchar)yv;
}
}
else
{
double delta = -128.*contrast/100;
double a = (256.-delta*2)/255.;
double b = a*brightness + delta;
for(i=0;i<256;i++)
{
int v = cvRound(a*i + b);
if(v<0)
v=0;
if( v>255)
v = 255;
[ut[i] = (uchar)v;
}
}
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OpenCV: Yapisal Analiz

« Kontur Isleme

- Kontur alani, ¢izgi uzunlugu, kontur agaclari
« Islemsel Geometri

- ki kareyi kapsayan en kiclik kare

- Elips oturtma, cizgi oturtma

- convexHull

e Duzlemsel Alt Bolumlemeler
- Voronin Diyagramlari
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OpenCV: Yapisal Analiz

Convexhull Uygulamasi

uygulama-10
(convexhull)
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OpenCV: Hareket Analizi,

Nesne [zleme

« Arka Plan Istatistiklerinin Toplanmasi
 Hareket Sablonlari

 Nesne lzleme

« Optik Akis

« Tahmin Ediciler
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OpenCV: Hareket Analizi,

Nesne [zleme

Nesne Izleme Uygulamasi

uygulama-11
(camshiftdemo)
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OpenCV: Orintd Tanima

e Nesne Tanima

» Nesne Tanimaya Yonelik Basit Haar
Ozniteliklerinin Cikariimasi

Yuz Bulma Uygulamasi
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OpenCV: Yuz Bulma

#include "cv.h"
#include "highgui.h"

CvHaarClassifierCascade* load_object_detector( const char* cascade path )

{

return (CvHaarClassifierCascade*)cvLoad( cascade path );

}

void detect and_draw_objects( Ipllmage* image,
CvHaarClassifierCascade* cascade,
int do_pyramids )

Iplimage* small_image = image;

CvMemStorage* storage = cvCreateMemStorage(0);
CvSeqg* faces;

int i, scale = 1;

[* if the flag is specified, down-scale the input image to get a
performance boost w/o loosing quality (perhaps) */
if( do_pyramids )
{
small_image = cvCreatelmage( cvSize(image->width/2,image->height/2), IPL DEPTH_8U, 3 );
cvPyrDown( image, small image, CV_GAUSSIAN 5x5 );
scale = 2;

}

[* use the fastest variant */
faces = cvHaarDetectObjects( small_image, cascade, storage, 1.2, 2, CV_HAAR DO CANNY_PRUNING );

/* draw all the rectangles */
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OpenCV: Yuz Bulma

for(i = 0; i < faces->total; i++ )
{
[* extract the rectanlges only */
CvRect face_rect = *(CvRect*)cvGetSeqElem( faces, i, 0 );
cvRectangle( image, cvPoint(face rect.x*scale,face_rect.y*scale),
cvPoint((face_rect.x+face_rect.width)*scale,
(face rect.y+face rect.height)*scale),
CV_RGB(255,0,0), 3 );
}

if( small_image '= image )
cvReleaselmage( &small_image );
cvReleaseMemStorage( &storage );

}

[* takes image filename and cascade path from the command line */
int main( int argc, char** argv )
{
Iplimage* image;
if( argc==3 && (image = cvLoadlmage( argv[1], 1)) !=0)
{
CvHaarClassifierCascade* cascade = load_object detector(argv[2]);
detect and_draw _objects( image, cascade, 1 );
cvNamedWindow( "test", 0 );
cvShowlmage( "test", image );
cvWaitKey(0);
cvReleaseHaarClassifierCascade( &cascade );
cvReleaselmage( &image );

}

return 0O;

22/04/11 38

vubuntu



OpenCV: Diger Ozellikler

« Kamera Kalibrasyonu
e Poz Tahmini
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Niye OpenCV?

 Bircok kullanilabilir ve literaturde basarili
calismalara yer veriyor

« Ozellikle islemci bazinda optimizasyon ile
programlarin ¢ok hizli calismasi saglaniyor

« Cok basit bir kullanim olanagi sagliyor

« Gelismis arayuz fonkyonlari sayesinde
kullanici etkilesimini yukseltiyor

« Kamera kullanimini kolay kilan ozellikleri
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Niye Ozglr Yazilim?

Paylasarak hayatimizi
guzellestirmek icin...
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OpenCV'i Nereden Bulabilirim?

http://tech.groups.yahoo.com/group/OpenCV/
http://www.intel.com/technology/computing/opencv/index.htm
http://opencvlibrary.sourceforge.net/
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http://tech.groups.yahoo.com/group/OpenCV/
http://www.intel.com/technology/computing/opencv/index.htm

Tesekkurler,

Sorulariniz???
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