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bool ColorImg::fixStart(cv::Mat imgIn)
bool hascenter = false;
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if (imglIn.data == NULL)

return —1;
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resize(imgln, imgResize, Size (160, 120), 0, 0, INTER LINEAR) ;

cvtColor ( imgResize, imgGray, CV BGR2GRAY ) ;

cvtColor ( imgResize, imgHSV, CV BGR2HSV ) ;



imgBin = imgGray < 100;/*bint
cv::split (imgHSV, channels) ;

imgH = channels. at (0) ;
imgS = channels.at(1);

imgV = channels. at(2) ;
imgS=imgS<120;
imgH=""((imgH>90) & (imgH<120)) ;

imgBin = imgBin&imgS&imgH;
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erode ele = getStructuringElement (0, Size(3, 3));

erode (imgBin, imgSErode, erode ele) ;
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vector<vector<Point> > contours;
vector<Vec4i> hierarchy;
double area = 0;
uint number = 0;
Mat img2contours;
imgSErode. copyTo (img2contours) ;
findContours ( img2contours, contours, hierarchy, RETR CCOMP, CHAIN APPROX SIMPLE) ;
for (uint i = 0;i<contours.size();i ++)
{
double nowarea = contourArea(contours[i]);
if ((nowarea > area)&& (nowarea > 400))
{
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area = nowarea;

number= 1i;

if(area !'= 0)
[
L
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Scalar color (0, 0, 255) ;
drawContours (imgResize, contours, number, color, 1, 8, vector<Vec4i> (), 0, Point ()) ;
AN
RotatedRect box = minAreaRect (Mat (contours[number])) ;

Point2f vertex[4];

box. points (vertex) ;




double length[5] = {0};
length[0] = (vertex[0].x — vertex[1].x)*(vertex[0].x — vertex[1]
(vertex[0].y - vertex[1].y)*(vertex[0].y — vertex[1].y);
length[1] = (vertex[1].x — vertex[2].x)*(vertex[1].x — vertex[2]
(vertex[1].y — vertex[2].y)*(vertex[1].y — vertex[2].y);
length[2] = (vertex[2].x — vertex[3].x)*(vertex[2].x — vertex[3]
(vertex[2].y — vertex[3].y)*(vertex[2].y — vertex[3].y);
length[3] = (vertex[0].x — vertex[3].x)*(vertex[0].x — vertex[3]
(vertex[0].y — vertex[3].y)*(vertex[0].y — vertex[3].y);
DT NSURS
or(int 1 = 0;i < 4;1 ++)
if(lengthli] > length[5])
length[5] = lengthli];
A1t
for(int i = 0;i < 4;i ++)
length[i] = lengthli]/length[5];
B
double ave = (length[0] + length[1] + length[2] + length[3])/4;
double ex = 0;
for(int j = 0;j < 4; j++)
{

ex += (lengthl[j]-ave)*(length[j]-ave);

if(ex < 0.05)
{
double xita=0;
for(int j = 0;j < 4;j ++)
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xita = atan( (vertex[(j+2)%4].x — vertex[jl.x)/(vertex[ (j+2)%4].y —

vertex[jl.y) )/PI*180;
i f (abs (xita) <40.0)
[

line(imgResize, vertex[j], vertex[ (j+2)%4], CV_RGB(255, 0, 0), 1, CV_AA) ;

square angle = xita;

line(imgResize, vertex[j], vertex[ (j+1)%4], CV_RGB(0, 255, 0), 1, CV_AA) ;

square center = box. center;

square (m:,‘\\‘ box. ¢ ngle,




square X = square center.y—60;
squar = 80-square center. x;

square_ Xy ang le = square_a l]}l‘;l(ﬁ‘ )

square angle: square_:

circle(imgResize, sque

= true;

cv::imshow (“findSquare”, imgResize) ;

m deal writer<<imgResize;

return hascen
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bool ColorImg::findCircle(Mat img)

bool hascenter = false;
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resize (img, imgResize, cv::Size (160, 120), 0, 0, cv: : INTER LINEAR) ;

RGB->HSV
imgHSV = cv::Mat::zeros(imgResize. rows, imgResize. cols, imgResize. type()) ;

cvtColor ( imgResize, imgHSV, CV BGR2HSV ) ;

cv::split(imgHSV, channels) ;

imgH channels. :

imgS = channels. at(1);

imgV channels. at(2);

imgS = imgS<100;
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erode ele = getStructuringElement (0, Size(4, 4));

erode (imgS, imgSErode, erode ele);
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std: :vector<std::vector<cv::Point> > contours;
std: :vector<cv::Vec4i> hierarchy;
cv::Mat imgZcontours;
imgSErode. copyTo (img2contours) ;
findContours ( img2contours, contours,
hierarchy, cv::RETR CCOMP, cv::CHAIN APPROX SIMPLE ) ;

cv::Mat drawing = cv::Mat::zeros (imgResize. size (), CV _8UC3) ;

unsigned int x _sum=0, y sum=0;

unsigned int cnt = 0;

for(uint i = 0;i<contours.size();i ++)
double nowarea = contourArea (contours[i]);
i f (nowarea > 250)
{

cv::Scalar color (0,0, 255) ;

drawContours (drawing, contours, i, color, 1,8, std::vector<cv::Vecdi> (), 0, cv: :Point ()) ;
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int length = arcLength(contours[i], true);
if (nowarea/length > 10)
{
ik
cv::RotatedRect ellipsein;

ellipsein = fitEllipse((cv::Mat)contours[i]) ;

ellipse (imgResize, ellipsein, cv::Scalar (0,0, 255),1) ;

x sum += ellipsein. center. x;

y sum += ellipsein. center.y;

circle (imgResize, ellipsein. center, 1, cv::Scalar (0,0,0),2) ;
cnt ++;

hascenter = true;

i f (hascenter)

[
L

center point.x = x sum/cnt;




center point.y = y sum/cnt;

circle x = center point.y—60;

circle y = 80-center point. x;

imsho

w(”findCircle”, imgResize) ;

m deal writer<<imgResize;
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bool ColorImg::findSudoku(Mat imgIn)

if (imglIn.data == NULL)

cout<<"no image in!”<<endl;

exit (0) ;

distance yellow = Oxffffffffffffffff;

int cnt = 0;
int avearea = 0;
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resize (imgln, imgResize, Size (320, 240), 0, 0, INTER LINEAR) ;

[2]RGB->HSV
imgHSV = Mat::zeros (imgResize. rows, imgResize. cols, imgResize. type());
cvtColor ( imgResize, imgHSV, CV BGR2HSV ) :
(314
cv:isplit (imgHSV, channels) ;
imgH = channels. at (0) ;
imgS = channels.at (1) ;

imgV = channels.at(2);
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cv::threshold(imgV, imgVthreshold, 50, 255, cv:: THRESH BINARY) ;
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imgHMasked = Mat: :zeros (imgResize. rows, imgResize. cols, imgResize. type());

imgH. copyTo (imgHMasked, imgVthreshold) ;

imgYellow = ((imgHMasked > 10)& (imgHMasked < 165)) ;
imgRed = (((imgHMasked > 165)& (imgHMasked < 190))

| ((imgHMasked > 0)&(imgHMasked < (190 — 180)))):
erode ele = getStructuringElement (1, Size(3, 3));
dilate (imgRed, imgRed, erode ele) ;

dilate (imgYellow, imgYellow, erode ele);

vector<Vec4i> lines;//E X — R ELHiH lines H THBUS BN L BUR B G
HoughLinesP (imgRed, lines, 1, CV PI/90, 50, 10, 0 );
Mat imgLines = Mat::zeros(imgResize. rows, imgResize. cols, imgResize. type()) ;
for( size t i = 0; i < lines.size(); i++)
{
Vecdi 1 = lines[i];
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line ( imgLines, Point(1[0], 1[1]), Point(1[2], 1[3]), Scalar (50, 200,0),

imshow (“imgLineR”, imglLines) ;
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vector<{vector<Point> > contoursr;
vector<{Vec4i> hierarchyr;
Mat imgr2c;
imglines. copyTo (imgr2c) ;
cvtColor (imgr2c, imgr2c, CV_BGR2GRAY) ;

imgr2c = imgr2c > 10;
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erode ele = getStructuringElement (1, Size (20, 20));
dilate (imgr2c, imgrc, erode ele) ;

imshow ("img2r”, imgr2c) ;

findContours ( imgr2c, contoursr, hierarchyr, CV RETR CCOMP, CHAIN APPROX SIMPLE ) ;

for(uint i = 0;i<contoursr.size();i ++)
;
NI
if((hierarchyr[i][3] != -1))
{
double nowarea = contourArea (contoursr[i]);
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i f (nowarea > 100)
/
Ui

Scalar color (0, 0, 255) ;

drawContours (imgResize, contoursr, i, color, 3,8, vector{Vec4i> (), 0, Point()) :
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RotatedRect box = minAreaRect (Mat (contoursr[i]));
Point2f vertex[4];

box. points (vertex) ;

for(int j = 0;j < 4;j +1)

1

line (imgResize, vertex[j], vertex[ (j+1)%4], CV_RGB (255, 0, 0), 2, CV_AA) ;

Koy
Point2f center;

center.x = (vertex[0].x + vertex[1].x + vertex[2].x + vertex[3].x)/4;
center.y = (vertex[0].y + vertex[l].y + vertex[2].y + vertex[3].y)/4;
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circle (imgResize, center, 2, Scalar (0, 0, 255), 2) ;

red. push back (center) ;

double length[5] = {0};

length[0] = (vertex[0].x — vertex[1].x)*(vertex[0].x — vertex[1].
(vertex[0].y — vertex[1].y)*(vertex[0].y — vertex[1].y);

length[1] = (vertex[1].x — vertex[2].x)*(vertex[1].x — vertex[2].
(vertex[1].y — vertex[2].y)*(vertex[1].y — vertex[2].y);

length[2] = (vertex[2].x — vertex[3].x)*(vertex[2].x — vertex[3].
(vertex[2].y - vertex[3].y)*(vertex[2].y - vertex[3].y);

length[3] = (vertex[0].x — vertex[3].x)*(vertex[0].x - vertex[3].

(vertex[0].y - vertex[3].y)*(vertex[0].y - vertex[3].y);




for(int k = 0;k < 4;k++)
.

length[5]+=length[i];

1
J

length[5]/=4;
avearea = (avearea*cnt + length[5]*length[5])/ (cnt+l);

cntt+t;

imshow (" imgResize”, imgResize) ;

HoughLinesP (imgYellow, lines, 1, CV PI/90, 50, 10, 0 ):

imglines = Mat: :zeros (imgResize. rows, imgResize. cols, imgResize. type()) ;
for( size t i = 0; i < lines.size(); i++)
{
Vecd4i 1 = lines[i];
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line( imgLines, Point(1[0], 1[1]), Point(1[2], 1[3]), Scalar(50,200,0), 5,

imshow (“imgLineY”, imgLines) ;
SRR
vector<vector<Point> > contoursy;
vector<Vec4i> hierarchyy;
Mat imgy2c;
imgLines. copyTo (imgy2c) ;
cvtColor (imgy2c, imgy2c, CV_BGR2GRAY) ;
imgy2c = imgy2c > 10;
erode ele = getStructuringElement (1, Size (20, 20)):
dilate (imgy2c, imgy2c, erode ele) ;
imshow ("img2y”, imgy2c) ;
findContours ( imgy2c, contoursy, hierarchyy, CV RETR CCOMP, CHAIN APPROX SIMPLE ) ;
for (uint i = 0;i<contoursy. size() ;i ++)
{
double nowarea = contourArea (contoursyl[i]);
if((hierarchyyl[i][3] !'= -1))

[
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i f (nowarea > 100)

[
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Scalar color (0,

drawContours (imgResize, contoursy, i, color, 3, 8, vector{Vec4i> (), 1, Point()) ;
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RotatedRect box = minAreaRect (Mat (contoursyl[il));
Point2f vertex[4];

box. points (vertex) ;

for(int j = 0;j < 4;j ++)

[
1

line (imgResize, vertex[j], vertex[ (j+1)%4], CV_RGB (255, 255, 0), 2, CV_AA) ;

1
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SRt
Point2f center;
center.x = (vertex[0].x + vertex[1].x + vertex[2].x + vertex[3].x)/4;
center.y = (vertex[0].y + vertex[l].y + vertex[2].y + vertex[3].y)/4;
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circle (imgResize, center, 2, Scalar (0, 255, 255), 2) ;

yellow. push back (center) ;

double length[5] = {0};

length[0] = (vertex[0].x — vertex[1].x)*(vertex[0].x — vertex[1].
(vertex[0].y — vertex[1].y)*(vertex[0].y — vertex[1].y);

length[1] = (vertex[1].x — vertex[2].x)*(vertex[1].x — vertex[2].
(vertex[1].y — vertex[2].y)*(vertex[1].y — vertex[2].y);

length[2] = (vertex[2].x — vertex[3].x)*(vertex[2].x — vertex[3].
(vertex[2].y — vertex[3].y)*(vertex[2].y — vertex[3].y);

length[3] = (vertex[0].x — vertex[3].x)*(vertex[0].x — vertex[3].
(vertex[0].y — vertex[3].y)*(vertex[0].y — vertex[3].y);

for(int k = 0;k < 4;k++)

{

length[5]+=length[i];

1
I

length[5]/=4;
avearea = (aveareakcnt + length[5]*length[5])/(cnt+1);

cnt+t;




hassudokured = true;
for(unsigned int i = 0;i < red.size() ;i
{
double tmp;
tmp = (0old_point_red.x - red[i].x)*(old_point_red.x - red[i].x)
+ (old_point_red.y - red[i].y)*(old point_red.y — red[i].y);
if(tmp < distance red)
;
distance red = tmp;
old point red.x = red[i].y - 120;

old point red.y = 160 — red[i].x;

}
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hassudokured = false;

if(yellow. size()>0)

{
hassudokuyellow = true;
for(unsigned int i = 0;i < yellow.size();i ++)
{

double tmp;

tmp = (old point yellow.x — yellow[i].x)*(old point yellow.x -

yellow[i]. x)
+ (old point yellow.y — yellow[i].y)#*(old point yellow.y —
yellowli].y);
if(tmp < distance yellow)

[
1§

distance yellow = tmp;
old point_yellow yellowl|i
old point yellow.x = yellow[il.y — 120;
old point yellow.y = 160 — yellow[i].x;
cout<<” \tnew

point”<<old point yellow.x<<”, "<<old point yellow. y<<endl;

cout<<"yellow: \t”

cout<<”\tnow distance:




hassudokuyellow = false;

red. clear

yellow. clear () ;

avesudokuarea = avearea;

imshow (“findSudoku”, imgResize) ;

cv::Mat img temp;
cv::resize(imgResize, img temp, cv::Size (160,120) );

m deal writer<<{img temp;
int ret = 0;
if(yellow. size()+red. size() == 0)

ret = —1;

return ret;
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