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S|IAEE 2 n2|F

for each pixel of the image
value = intensity(pixel)
histogram[value]++
end
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int main()

{
Mat src = imread("d:/lenna.jpg”, IMREAD_GRAYSCALE);
imshow("Input Image”, src);
int histogram[256] = { 0 };

for (inty = 0; y <src.rows; y++)
for (int x = 0; x < src.cols; x++)
histogram[(int)src.at<uchar>(y, x)]++;

for (int count : histogram)
cout << count << ",";

waitKey(0);

return 0;
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/] S|AEI S BHOFA ShCjOej==2 2},
void drawHist(int histogram([])

{
int hist_w = 512; /] S|AEIZH HAO| =
int hist_h = 400; /1 S| 2B Fo| =0
int bin_w = cvRound((double)hist_w / 256); 71 RS &

// SIA2EO™YMO| iKX= EHZEHE F9|)
Mat histlmage(hist_h, hist_w, CV_8UC3, Scalar(255, 255, 255));

/1 S| AERMO|M Z|CHZtS H=C.
int max = histogram[0];
for (inti=1;i<256; i++) {
if (max < histogram[i])
max = histogram([i];
3

/1 S| AEO™M HiE S Z|har 2 2 FrtebetLh(E i 2f0] =i &0|7t £ = ).
for (inti=0; i< 255; i++) {
histogram[i] = floor(((double)histogram[i] / max)*histimage.rows);

3

/1 S| AERMO| gfs WA Bz O gIC
for (inti=0; i< 255; i++) {
line(histimage, Point(bin_w*(i), hist_h), Point(bin_w*(i), hist_h - histogram[i]),
Scalar(0, 0, 255));
3

imshow("Histogram”, histimage);
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int main()

{
Mat src = imread("lenna.jpg"”, IMREAD_GRAYSCALE);
imshow("Input Image”, src);
int histogram[256] = { 0 };

for (inty = 0; y <src.rows; y++)
for (int x = 0; X < src.cols; x++)
histogram[(int)src.at<uchar>(y, x)]++;

drawHist(histogram);
waitKey(0);
return 0;
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OpenCV &+E S|AET]

 calcHist()

A AL

void calcHist(const Mat* images, int nimages, const intx channels,
InputArray mask, OutputArray hist, fint dims, const int* histSize,
const float** ranges, bool uniform=true, bool accumulate=false )

o e e

images oA Y Y

nimages AA A SOl Vi

channels SIAE IS ANSH=0 ANREH= S| 7

- | A SO AISY 1A Y. 01A2 FAS PAIY SAR LERI0, BoIsiR| U8 29
AHBSEIX| B4i=Ct.

hist B|AE IR0 AW Mat 24|

dims ‘ S|AEIWO| RN

histSize | ARRE XING AX

ranges ST U2 wel

uni form S|AEDYO| PHEXE BEARBE #2111

accunulate | truet 1P SIAETIUE LS| Tl 092 CHEX| T F FHECL
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OpenCV &2 S|AETZH A At
* normalize()

normalize(b_hist, b_hist, ®, histImage.rows, NORM_MINMAX, -1, Mat() );

OH7H 4 | o
b_hist 21 uid
b_hist HEt £l= 2 g, $xi= SY5ITh

| 0] ofixjollN SIAETHS| ZtE Frfsh Shet| M-Q’:l I"ZILP JEH 2t 2AZE2 00]32, ZCH

By WESLEQEE SRS slAET2H0| J2iXi= Aol M22OI(HE JH4H olck

NORM_MINMAX | Brale |-§— X1, o7]0iME 2ol RlAZint Z|CHZEE ARSSI0] Erist sict
SRR &3 gy A3 AT SUS EIRI0fRNE S Ueiict

Hat() TG oA 2 AR 5|'— Mat ) 24 iﬂ.f_ H‘— AIE25HK| 4
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2 S| AE]

int main(int argc, char** argv)

{

if (src.empty()) { return -1;}

vector<Mat> bgr_planes;
split(src, bgr_planes);

int histSize = 256;

float range[] = { 0, 256 };

Mat b_hist, g_hist, r_hist;
calcHist(&bgr_planes[0],

! !

calcHist(&bgr_planes[2],

! !

Mat src = imread("d:/lenna.jpg",

1,0, M
calcHist(&bgr_planes[1], 1, 0, M
1,0, M

IMREAD_COLOR);
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const float* histRange = { range };
bool uniform = true, accumulate = false;

at(), b_hist, 1, &histSize, &histRange, uniform, accumulate);
at(), g_hist, 1, &histSize, &histRange, uniform, accumulate);
at(), r_hist, 1, &histSize, &histRange, uniform, accumulate);

/7 O A2 =7F D8 XK= S
int hist w = 512, hist_h = 400;

int bin_.w = cvRound((double)hist_ w / histSize); // &XIo| =
Mat histimage(hist_h, hist_w, CV_8UC3, Scalar(0, 0, 0));

Al

/] =0l HOJLIX| =5 Frt=totet.

oo =
normalize(b_hist, b_hist, 0, histimage.rows, NORM_MINMAX, -1, Mat());
normalize(g_hist, g_hist, 0, histimage.rows, NORM_MINMAX, -1, Mat());
normalize(r_hist, r_hist, 0, histimage.rows, NORM_MINMAX, -1, Mat());
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OpenCV &= S|AE1Z A4S

/1 S| AETIRMO| gh2 MIHZ OEICt
for (inti=0; i< 255; i++) {
line(histimage, Point(bin_w*(i), hist_h), Point(bin_w*(i), hist_h - b_hist.at<float>(i)), Scalar(255, 0, 0));
line(histimage, Point(bin_w*(i), hist_h), Point(bin_w*(i), hist_h - g_hist.at<float>(i)), Scalar(0, 255, 0));
line(histimage, Point(bin_w*(i), hist_h), Point(bin_w*(i), hist_h - r_hist.at<float>(i)), Scalar(0, 0, 255));
3

imshow (" & F&", src);

imshow("Z 2| S|AEJ " histimage);
waitKey();

return 0O;

Tamay = a x CoEmasag - 0 X
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int stretch(int x, int r1, int s1, int r2, int s2)
{
float result;
if (0<=x&&x<=r1){
result =s1/r1 *x;
}
else if (N < x && x <=r2) {
result = ((s2 -s1) /(r2 -r1)) * (x - r1) + sT;
}
else if (r2 < x && x <= 255) {
result = ((255 - s2) / (255 - r2)) * (x - r2) + s2;
}

return (int)result;

int main()

{

Mat image = imread("d:/crayfish.jpg");
Mat new_image = image.clone();

int r1, s1, r2, s2;
cout << "r1E
cout << "rRE
cout << "s12
cout << "s22

AlR: " cin >> rl;
Al2: " cin >> r2;

AlR:"; cin >> sT;
AlL:"; cin >> s2;

IO o I 1o
D LI
Ot ot O of

for (inty = 0; y < image.rows; y++) {
for (int x = 0; x < image.cols; x++) {
for (intc=0;c < 3; c++) {
int output = stretch(image.at<Vec3b>(y, x)[c], r1, s1, r2, s2);
new_image.at<Vec3b>(y, x)[c] =
saturate_cast<uchar>(output);

}
}
}
imshow(" 2 HH A" image);
imshow("Z& ¥4 new_image);
waitKey();
return O;
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o|AETH HEs}

#include <opencv2/opencv.hpp>

using namespace cv;

using namespace std;

void calc_Histo(const Mat& image, Mat& hist, int bins, int range max = 256 ) { ... }

void draw_histo(Mat hist, Mat &hist_img, Size size = Size(256, 200)) { ... }

void create_hist(Mat img, Mat &hist, Mat &hist_img)

{
int histsize = 256, range = 256;
calc_Histo(img, hist, histsize, range); // SIAETZ At
draw_histo(hist, hist_img); // SIAETSH Tz T2|7|

}

int main()

{
Mat image = imread("../image/equalize test.jpg", @); [/ EU= FA 27|
CV_Assert(limage.empty()); [/ Bamd o2&z
Mat hist, dstl, dst2, hist_img, hist_imgl, hist img2;
create_hist(image, hist, hist img); J/ SIAETR gl e 2|7

24
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o|AETH HEs}

/ SIAETM FEBE Al

Mat accum_hist = Mat(hist.size(), hist.type(), Scalar(@));
accum_hist.at<float>(@) = hist.at<float>(@);

for (int i = 1; i < hist.rows; i+){

accum_hist.at<float>(i) = accum_hist.at<float>(1 - 1) + hist.at<float>(i);

accum_hist /= sum(hist)[0]; /f SEER| Enst
accum_hist *= 255;
dstl= Mat(image.size(), CV_8U);
for (int i = 8; i < image.rows; i++) {
for (int j = 8; j < image.cols; j+) {
int idx = image.at<uchar>(i, j);

dstl.atcuchar>(i, j) = (uchar)accum_hist.at<float>(idx);

}
}
equalizeHist(image, dst2); // OpenCV S|AET TES;
create_hist(dstl, hist, hist_imgl); f/ SIAETY 4 Jafm 327

create_hist(dst2, hist, hist img2);

imshow("image", image), imshow("img_hist", hist img); // HE S|AETH
imshow("dst1-User", dstl), imshow("User hist", hist imgl); // AFEX TS}

imshow("dst2-OpenCVv", dst2), imshow("OpenCV_hist", hist img2); // OpenCV ZHZf5}
waitKey();

return ©;
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int main()

{

Mat src = imread("d:/crayfish.jpg", IMREAD_GRAYSCALE);
if (src.empty() { return -1; }

Mat dst;
equalizeHist(src, dst);

imshow("Image", src);
imshow("Equalized"”, dst);
waitKey(0);

return O;
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using namespace std;
using namespace cv;

int main()

{
Mat src, dst;

src = imread("d:/planejpg", IMREAD_GRAYSCALE);
imshow("Image", src);
if (Isrc.data) { return -1; }

Mat threshold_image;

threshold(src, threshold_image, 100, 255, THRESH_BINARY);
imshow("Thresholded", threshold_image);

waitKey(0);

return O;

= |lmage = o X # | Threshelded -
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//\\

Plligth / dark ) ! dark / ligth)

threshold(src, threshold_image, 0, 255, CV_THRESH_BINARY | CV_THRESH_OTSU);

e e = B + Thresholded = m X

e S R S

30



RHW

60
50
20
10

Ct.

oA £l

—
o

H

o=

A
al

AL
T

MK 2|0 FF (projection) 2 Ct=

histo_v(x)= 2 [(x,y)

Flx,¥)

x, y&3 2| skAak

histo_v(y)= D) f(x.y)

Ol A cv:reduce()

>
S
1513, Y4 THAS 9Ol

AL
T

St

a

FA
o

Vv
N

OpenC
:I_EH%

31



