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5.2.2 AR Bt

AR IR HT, A SRR
(1) Canny i1k .

(2) R UG F B /K S A B K 2 45
(3) WIEERELLIRIE.

(4) Bt A .

(5) FIWrH LI 4

5.3 {FZELLZELAN AL

5.3.1 Canny &40

TEARZ N 75 LMk Canny 121 SR Ml HE B ki i (13 2 UG, AH ARG AE runCanny()
PRER, b e AR I R

Imgproc.cvtColor(src, gray, Imgproc.COLOR_BGR2GRAY);
Imgproc.Canny(gray, canny, 50, 200, 3, false);

2ot Canny UGN 5 45 RAnE 5-3 Fron. AEIFRAT UG, A2 M40 A% B

(Mg d, TMJCAAR W BRAL T4, ARSI e th v UAIWOZ 547 47, ANid e ki i By
ikl X B e b 2 T

K 5-3  Canny iU &K 45 F
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5.3.2 BIpRULAC

A AR VL BCH K AISE H LR, [FFE22 4 matchLineH()p& 201 matchLineV()
PR K 2 bR BRI A RS AEURIY B 1T U0 2R ABL, (ER A T REVL I B P AT A T I 2 gk, Ak
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L BN EE B REAT T SR0AE,  AHORARRS WL checkLines()R&i 4. g S0k 5 vl LLKE I A 4=
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54 TEH

B g A ) e BEARAD
// 5 F/ParkinglLot. java

import org.opencv.core.*;

import org.opencv.highgui.-HighGui;
import org.opencyv.imgcodecs. Imgcodecs;
import org.opencv.imgproc. Imgproc;
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public class ParkingLot {

public static int left;
public static int right;

public static void main(String[] args) {
System. loadLibrary(Core .NATIVE_LIBRARY_NAME);

7/ B IS IL %
Mat src = Imgcodecs. imread(*'Parking.png');
Mat binary = runCanny(src);

//3RWOK RN 7 7] 1Y) 2%

int[] pO = matchLineH(binary);
int[] py = combineLine(p0);
int[] pl = matchLineV(binary);
int[] px = combineLine(pl);

/BT S R E 2

boolean pass = checkLines(px, py):;

it (Ipass) {
System.out. printIn(" R IE G AR, EFHIAEEIRT™) ;
System.exit(0);

¥
V 4 il
left = px[0];

right = px[1];
drawBlocks(src, py);

L7V 207 2 5 A ZE T el 25 2R
testAll(src, py);

System.exit(0);
}

public static Mat runCanny(Mat src) {
/73 BT IL G
Mat gray = new Mat();
Mat canny = new Mat();
Imgproc.cvtColor(src, gray, Imgproc.COLOR_BGR2GRAY);
Imgproc.Canny(gray, canny, 50, 200, 3, false);
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}

VAT TRlIEEES
HighGui . imshow(*'Canny", canny);
HighGui .waitkKey(0);

return canny;

public static int[] matchLineH(Mat src) {

}

/71 AR 5 b4 AKOE I S

Mat template = new Mat(3, 100, CvType.CV_8UC1l, new Scalar(255));
Point ptl = new Point(0, 1);

Point pt2 = new Point(99, 1);

Imgproc.line(template, ptl, pt2, new Scalar(0), 1);

V4 VN
Mat result = new Mat();
Imgproc.matchTemplate(src,template, result, Imgproc.TM_CCOEFF_NORMED) ;

//ERILHAE>0.7 IEEZ, Frid y AAFR1E

int rows = src.rows();

int[] pt = new int[rows];

for (inty = 0; y < result.rows(Q); y++) {

for (int x = 0; x < result.cols(Q); x++) {
double p = result.get(y, x)[0]; //ULft{H
if (p>0.7) {
ptly] = 1;

3

}

return pt;

public static int[] matchLineV(Mat src) {

/T AT s B4 H N R

Mat template = new Mat(100, 3, CvType.CV_8UC1l, new Scalar(255));
Point ptl = new Point(1l, 0);

Point pt2 = new Point(1, 99);

Imgproc.line(template, ptl, pt2, new Scalar(0), 1);

//BRILHE
Mat result = new Mat();
Imgproc.matchTemplate(src,template,result, Imgproc.TM_CCOEFF_NORMED);
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//HERILAAE>0.7 IWEE, Frid x AAFRI1E

int cols = src.cols();

int[] pt = new int[cols];

for (int y = 0; y < result_.rows(Q); y++) {

for (int x = 0; x < result.cols(Q); x++) {
double p = result.get(y, xX)[0]; //UCHi{E
if (p>0.7) {
pt[x] = 1;

3

}

return pt;

public static int[] combineLine(int[] p0) {

}

public static boolean checkLines(int[] px,

int last = -5;
int num = p0.length;
int[] pl = new int[num];
int n = 0; L/ K
for (int i = 0; i < num; i++) {
if (pO[1] == 1) {
if (i - last > 3) { //MbREERAE 1A
pil[n] = i;
n++;
last = i;

}

1/ SHEA AR e D)

int[] p = new int[n];

for (int 1 = 0; i < nj; i++) {
pLi] = pi[i];

}

return p;

if (px-length!=2) return false;
if (py-length!=12) return false;
int rows = py.length /7 2;

int[] py) {
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if (px[1] - px[0] < 300) VIEXTEN AT
return false;
for (int 1 = 0; i < rows; i++) {
if (py[2*i+1] - py[2*i] < 30) //ZHAi A5
return false;

}

return true;

}

public static void drawBlocks(Mat src, int[] py) {
/7R BB SR draw H
Mat draw = new Mat();
src.copyTo(draw) ;
Scalar color = new Scalar(0, 0, 255);
double width = (right - left) / 25.0;

/T A R T AR L
for (int 1 = 0; 1 < 25; i++) {
int x = left + (int) (width * i);
int rows = py.length / 2;
for (int j = 0; j < rows; j++) {
Rect rec=new Rect(x, py[2*j],(int) width, py[2*j+1]- py[2*j]);
Imgproc.rectangle(draw, rec, color, 3);

}

7775 B R R
HighGui . imshow(*'Blocks™, draw);
HighGui .waitKey(0);

}

public static boolean carColor(Mat bgr, Rect rec) {
V4 R NN
Mat sub = new Mat();
Mat roi = bgr.submat(rec);
roi.copyTo(sub);

7 FWEHE bR

MatOfDouble matMean = new MatOfDouble();
MatOfDouble matStd = new MatOfDouble();
Core.meanStdDev(sub, matMean, matStd);
double std = matStd.get(0, 0)[0]; //#nifiz
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double b = matMean.get(0, 0)[0];
double g = matMean.get(l, 0)[0];
double r = matMean.get(2, 0)[0];
double avg = (b + g + r) / 3.0;

if (std > 50) 175 )
return true;

if ((avg < 30) || (avg > 90))  //(afKussk K
return true;

if ((Math.abs(b - avg) > 5) || (Math.abs(g - avg) > 5)
Il (Math.abs(r - avg) > 5))
return true; /AR AR

return false;

}

public static void testAll(Mat src, int[] py) {
Mat draw = new Mat();
src.copyTo(draw) ;
Scalar color = new Scalar(0, 0, 255);
double width = (right - left) / 25.0;
for (int 1 = 0; 1 < 25; i++) {
int x = left + (int) (width * i);
int rows = py.length / 2;
for (int j = 0; j < rows; j++) {
Rect rec = new Rect(x + 3, py[2 * J] + 5, (int) width - 6,
py[2 * § + 1] - py[2 * j1 - 10);
if (carColor(src, rec)) {
Imgproc.rectangle(draw, rec, color, 3);

}

}

HighGui . imshow(*'Cars', draw);
HighGui .waitKey(0);



