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maxVal  if src(x, y) > thresh
dst(x, y) = .
0 otherwise

* OpenCV EI-_JIE‘thI’eShOld() TRESH_BINARY T

threshold(src, dst, thresh, maxval, type)

o7 tHa= Moy
sre 2 G4t
dst = i
0 if src(x, y) > thresh
thresh UAIZL dst(x, y) = i ( _})
maxVal  otherwise
maxval Saf0| YAILE o Roi=l= At

OIEIS} EfQL 57 S0l M Stufolch =
 THRESH_BINARY TRESH_BINARY_INV =7
+ THRESH_BINARY_INV
- THRESH_TRUNC
- THRESH_TOZERO
- THRESH_TOZERO_INV

type

TRESH_TRUNC TRESH_TOZERO TRESH_TOZERO_INV

dst(x, y) = {tl\resh if src(x, y) > thresh st s {src(,\‘. y) ifsrc(x, y) > thresh

; : 0 if src(x, y) > thresh
sre(x, y)  otherwise otherwise Bl g) ={ if src(x, y) > thres

src(x, y)  otherwise

T




int threshold_value = 128;

int threshold_type = 0;

const int max_value = 255;

const int max_binary_value = 255;
Mat src, src_gray, dst;

static void MyThreshold(int, void*)

{
threshold(src, dst, threshold_value, max_binary_value, threshold_type);
imshow("result", dst);

}

int main()

{
src = imread("d:/lenna.jpg", IMREAD_GRAYSCALE);
namedWindow("result", WINDOW_AUTOSIZE);
createTrackbar("& Hlgt", "result”, &threshold_value, max_value, MyThreshold);
MyThreshold(0, 0); // Z=713t2 ?I6t0d S &L
waitKey();
return O, -

} 2 H G132 - Iy

result = o




int threshold_value = 128;

int threshold_type = 0;

const int max_type = 4;

const int max_binary_value = 255;
Mat src, src_gray, dst;

static void MyThreshold(int, void*)

{

}

threshold(src, dst, threshold_value, max_binary_value, threshold_type);
imshow("result", dst);

int main()

{

src = imread("d:/lenna.jpg", IMREAD_GRAYSCALE);

imshow("src", src);

namedWindow("result”, WINDOW_AUTOSIZE);

createTrackbar("Type: \n O: Binary \n 1: Binary Inverted \n 2: Truncate \n 3: To Zero \n
4: To Zero Inverted", "result”, &threshold_type, max_type, MyThreshold);

o

Ct.

=
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fol

MyThreshold(0, 0); // Z=J|13E o0
waitKey();
return O;
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« OpenCV &=

void cv::adaptiveThreshold ( InputArray  src,

OutputArray dst,

double maxValue,

int adaptiveMethod,
int threshold Type,
int blockSize,
double c

STC Jg|o] 2A Y 2= o[o| x|
dst A4} o[O] x|
maxValue threshold2f 2 CH 2 25 E2 0|0 X 2| &l =] dlof| x| 2= 2F

adaptiveMethod Adaptive thresholding algorithm
ADAPTIVE_THRESH_MEAN_C
CE = ADAPTIVE_THRESH_GAUSSIAN_C
thresholdType  Thresholding type
THRESH_BINARY(thredhold 2 CF 3™ maxvalue)
L = THRESH_BINARY_INV(threshold & CH £ 2™ maxvalue)

blockSize threshold2f 2 HMHSH| #l6] AHEEl= 25 37| 357549 &

11
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int main()
{
Mat src = imread("d:/book1.jpg", IMREAD_GRAYSCALE);
Mat img, th1, th2, th3, th4;
medianBlur(src, img, 5);
threshold(img, th1, 127, 255, THRESH_BINARY);
adaptiveThreshold(img, th2, 255, ADAPTIVE_THRESH_MEAN_C, THRESH_BINARY, 11, 2);
adaptiveThreshold(img, th3, 255, ADAPTIVE_THRESH_GAUSSIAN_C, THRESH_BINARY, 11, 2);

imshow("Original”, src);
imshow("Global Thresholding", th1);
imshow("Adaptive Mean", th2);
imshow("Adaptive Gaussian", th3);
waitKey();

return O;
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« Automatic Thresholding
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void CWinTestDoc::Otzu_Threshold(unsigned char *orglmg, unsigned /] =4t s1, s2 Ak
char *outlmg, int height, int width) float s1=0.0f, s2=0.0f;
{ for(i=0; i<t; i++) s1 += (i-u1)*(i-u1)*probli]; s1 /= q1;
register int it; for(i=t; i<256; i++) s2 += (i-u2)*(i-u2)*probli]; s2 /=
q2;
// Histogram Al At /15 24 At
inthist[256]; float wsv = q1*s1+qg2*s2;
float prob[256];
for(i=0; i<256; i++) { hist[i]=0; prob[i] = 0.0f; } if(wsv < wsv_min)
for(i=0; i<height*width; i++) hist[(int)orgImg][i]]++; {
for(i=0; i<256; i++) probl[i] = (float)hist[i]/(float)(height*width); wsv_min = wsv;
wsv_t = t; /] E 2K MY
wsv_ul = ul; wsv_u2 = uz;
float wsv_min = 1000000.0f; wsv_s1 = s1; wsv_s2 = s2;
float wsv_u1, wsv_u2, wsv_s1, wsv_s2; }
int wsv_t; }
for(t=0; t<256; t++) // thresholding
{ for(i=0; i<height*width; i++)
/] =HEE q1, g2 ALt if(orglmgli] <wsv_t)
float g1 = 0.0f, g2 = 0.0f; outlmgli]=0;
else
for(i=0; i<t; i++) outlmgli]=255;
g1 += probli]; }
for(i=t; 1<256; i++) g2 += probli];
if(q1==0 || g2==0) continue;
// BT ul, u2 At
float u1=0.0f, u2=0.0f;
for(i=0; i<t; i++) ul += i*probl[i]; ul /= q1;
for(i=t; 1<256; i++) u2 += i*probli]; u2 /= g2;

18
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Pax: 18813 (7% Min: 0 Awg: 55

t=100
m1 : M2
(24 2) SA & E)

- Optimal threshold: 100

- Group 1 Mean: 46.575
Group 2 Mean: 152.622

- Group 1 Variance: 448.173
Group 2 Variance: 133.493
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int main()

{

Mat src = imread("d:/lenna,jpg”, IMREAD_GRAYSCALE);

Mat blur, th1, th2, th3, th4;

threshold(src, th1, 127, 255, THRESH_BINARY);
threshold(src, th2, 0, 255, THRESH_BINARY | THRESH_OTSU);

Size size = Size(5, 5);
GaussianBlur(src, blur, size, 0);
threshold(blur, th3, 0, 255, THRESH_BINARY | THRESH_OTSU);

imshow("Original”, src);
imshow("Global", th1);
imshow("Ostu", th2);
imshow("Ostu after Blurring", th3);
waitKey();

return O;
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2. 2-IjA ANE|F: OpenCV ST

int connectedComponentsWithStats(InputArray image, OutputArray labels,

OQutputArray stats, OutputArray centroids, int connectivity=8,
int ltype=CV_32S)

oi7H 24

S
image o 3

labels oIS SHA

connectivity 8-HZMOo|Lt 4-HAN

Itype £ Fuol 2o|= B Cv_32S E= CV_16U
statsv Zt 2|0|=0l| thet A4 Xi=

ey glo|=<] Jh

28



int connectedComponentsWithStats(InputArray image, OutputArray labels,
OQutputArray stats, OutputArray centroids, int connectivity=8,
int ltype=CV_32S)

oi7H = 49
image o g
labels 2ol g4
connectivity 8-HAMO|L} 4-HAM
Itype £ 42 2ol= EFY Cv_32S E= CQV_16U
statsv Z} 2j|ol=0 chet SAH Xi=
iz} 2lloge] 7He
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int main() {

Mat img, img_edge, labels, centroids, img_color, stats;
img = cviimread("d:/coins.png”, IMREAD_GRAYSCALE);

threshold(img, img_edge, 128, 255, THRESH_BINARY_INV);
imshow("Image after threshold", img_edge);

int n = connectedComponentsWithStats(img_edge, labels, stats, centroids);

vector<Vec3b> colors(n + 1);
colors[0] = Vec3b(0, 0, 0);
for(inti=1;i<=n;i++){
colors[i] = Vec3b(rand() % 256, rand() % 256, rand() % 256);
}
img_color = cv::Mat::zeros(img.size(), CV_8UC3);
for (inty = 0; y <img_color.rows; y++)
for (int x = 0; x <img_color.cols; x++)
{
int label = labels.at<int>(y, x);
Img_color.at<cv::Vec3b>(y, x) = colors[labell;

cv::imshow("Labeled map", img_color);
cv::waitKey();
return O;
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« OpenCV &=

void cv:findContours ( InputOutputArray image,

OutputArrayCfArrays contours,

int mode,
int method,
Point offset = Point()

34
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ok

int main()
{
int coin_no = 20; // Y OiE s
String fname = format("../image/%2d.png", coin_no);
Mat image = imread(fname, 1 );
CV_Assert(image.data);
Mat th_img = preprocessing(image); /] Tx2| 4
vector<RotatedRect> circles = find_coins(th_img); /] STAA| 3T
for (int i = @; i < circles.size(); i+) {
float radius = circles[i].angle; /] STAH| BIXIS

circle(image, circles[i].center, radius, Scalar(@, 255, @), 2); // ==& HA|

imshow("H&2|FA", th_img);
imshow("S A", image);
waitKey();

return ©;
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Mat preprocessing(Mat img) /TR

{
Mat gray, th_img;

cvtColor(img, gray, CV BGR2GRAY); [l BY= HE
GaussianBlur(gray, gray, Size(7, 7), 2, 2); VR==F
threshold(gray, th img, 130, 255, THRESH BINARY | THRESH OTSU); /] O|%IE]
morphologyEx(th_img, th_img, MORPH_OPEN, Mat(), Point(-1, -1), 1); // E2IHAM

return th_img;
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vector<RotatedRect> find_coins(Mat img)

{

vector<vector<Point> > contours;

JE=ERE:

I =

findContours(img.clone(), contours, RETR_EXTERNAL, CHAIN_ APPROX_ SIMPLE);

=

vector<RotatedRect> circles;

for (int i = @; i< (int)contours.size(); i++)

{
RotatedRect mr = minAreaRect(contours[i]); /f e ZAAHSA ARZIY
mr.angle = (mr.size.width + mr.size.height) / 4.0f; [l BXIEE =0l XE
if (mr.angle > 18) circles.push_back(mr); // BIXISO0| 18 ofal JHH| XME

¥

return circles;




