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ffsk— - BE=NETE

// Created by % on 2017/9/10.
// Copyright © 2017 ¥ $&Z. All rights reserved.

//E— AR
int find_line(Mat &img,const double thetal,const double theta2,int jump1,int jump_line
,ParaT stand180_line,ParaT stand90_line
,const double longth_limit,const double line_r,const double
toleration_distant,const double big_toleration_distant
,vector<ParaT> &vec_line,const int model)//model0=G,model1=W
{
ParaT _line; // main line in find_line
_line.set(thetal,Coordinate(0,0),0);
ParaT hor line; // horizontal line
ParaT ver_line; // vertical line
ParaT temp;
Coordinate p(0,0); // main point to find line
Coordinate p1,p2,p3;
int has_line=0;
int merge_line=0;
intc,cl,c2; // eat color
Coordinate vir_stand;  // virtual stand
int vir_stand_distant; // virtual "stand" distant
inttest n=0; //debug
bool stand_bool; // for stand_loop
int has_new_line = 0;

while( _line.theta > theta2) ///theta

{
// imgl.copyTo(img _show);
// printf("theta\n");

vir_stand_distant=0;

if (_line.theta >90 || abs(_line.theta-90)<0.000001) //setp

{
p = stand180_line.stand;
stand_bool = ( vir_stand_distant <= stand180_line.distant );
}
else if( _line.theta < 90|| abs(_line.theta-0)<0.0000001)
{
p = stand90_line.stand;
stand_bool = ( vir_stand_distant <= stand90_line.distant);
}

vir_stand = p;
_line.stand = p;
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_line.distant = 0;

printf("stand\n");

while( stand_bool ) /// stand

{

has_new _line = 0;

if(_line.theta>90 || abs(_line.theta-90)<0.00001) // get vir_stand
{

vir_stand = stand180_line.point(vir_stand_distant);

ilse if( _line.theta <90 || abs(_line.theta)<0.0000001 )
{ vir_stand = stand90_line.point(vir_stand_distant);
i /end get_vir_stand

if( vir_stand.x>img.rows ) // _line get stand

{

_line.stand.y=round( ( img.rows-vir_stand.x )*tan(pi/180*_line.theta) );
_line.stand.x=img.rows-1;

}
else if(vir_stand.x<0)
{
if( abs(_line.theta-90) <= 0.000001) //cut90
_line.stand.y = img.cols-1;
else
_line.stand.y=round( abs(vir_stand.x)*tan(pi/180*_line.theta));
_line.stand.x=0;
}
else if(vir_stand.y>img.cols)
{
_line.stand = vir_stand;
_line.stand = Coordinate( _line.x(img.cols-1), img.cols-1);
}
else if(vir_stand.y<0)
{
_line.stand = vir_stand;_line.stand = vir_stand;
_line.stand = Coordinate( _line.x(1), 1);
}
else
{
_line.stand = vir_stand;
}

//end get_line

_line.distant = 0;
p = _line.end_point();
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while( is_inlaw(img,p) && !( _line.distant >= big_toleration_distant &&
has_new_line==0)) /// distant

{
p = _line.end_point();
if(is_inlaw(img,p) ) // draw
{
// p.draw(img_show,Scalar(0,0,255),1);

pl=
_line.vertical_point(_line.distant,round(line_r*0.25));//line_r*0.25

p2 = _line.vertical_point(_line.distant,-round(line_r*0.25));

cl = pl.read_color(img);

c2 = p2.read_color(img);

c =p.read_color(img);

bool test_line_bool;

if(model==0)

{
test_line_bool = (c-c1)>200 || (c-c2)>200;
}
else if(model==1)
{
test_line_bool = ¢>250;
}
else if(model==2)
{
test_line_bool = (c>250) && ((c-c1)>200 && (c-c2)>200 );
}
else if(model==4)
{
test_line_bool = (¢>250) || ( (c-c1)>200 && (c-c2)>200 );
}
else
{
printf("\nFUCK YOU \n");
}
if( test_line_bool ) //test_line
{

_line.distant -= jump1/2;
p = _line.end_point();

bool gradient_limit;
bool white_limit;

hor_line = line;
hor_line.stand = p;
hor_line.distant = 0;
ver_line = line;
ver_line.stand =p;

ver_line.distant = 0;
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ver_line.theta = _line.theta + 90;
int vir_distant = 0;
int vir_distant2 = 0;

while( true ) //check vertical gradient

{

vir_distant += 1;
vir_distant2 +=1;
hor_line.distant +=1;

p =hor_line.end_point();
pl=

hor_line.vertical_point(hor_line.distant,round(line_r*0.25) );//

p2 =

hor_line.vertical_point(hor_line.distant,-round(line_r*0.25) );

//

cl = pl.read_color(img);
c2 = p2.read_color(img);

gradient_limit =( abs(p.read_color(img)-c1)<200 &&

abs(p.read_color(img)-c2)<200 );

//

// image.size limit

(p.read_color(img)-c2)<200 )

white_limit = ( (p.read_color(img)<200) );
if( lis_inlaw(img,p) || !is_inlaw(img,p1) || lis_inlaw(img,p2) )
break;

if(c1==-1||c2==-1)// image.size limit
break;

if(model==0)
{

// vertical error limit and white limit
if( (p.read_color(img)-c1)<200 &&

{

if( vir_distant >= round(toleration_distant) )

{

hor_line.distant -= vir_distant;
break;

}

else

{
if(cl!=-1]| c2!=-1)
vir_distant = 0;
}
}
else if(model==1)
{

//white limit
if( p.read_color(img)<250)

{
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if(  vir_distant2 >= round(toleration_distant)

{
hor_line.distant -= vir_distant2;
break;
}
}
else
{
if(c1!=-1]| c2!=-1)
vir_distant2 = 0;
}
}
else if(model==2)
{
if( (p.read_color(img)-c1)<200 ||
(p.read_color(img)-c2)<200 )
{
if(vir_distant > round(toleration_distant))
{
hor_line.distant -= vir_distant;
break;
}
}
else
{
vir_distant=0;
}
if( p.read_color(img)<250)
break;
}
else if(model==3)
{

//only vertical error limit
if( abs(p.read_color(img)-c1)<200 &&
abs(p.read_color(img)-c2)<200 )

{
if( vir_distant >= round(toleration_distant) )
{
hor_line.distant -= vir_distant;
break;
}
}
else
{
if(c1!=-1]| c2!=-1)
vir_distant = 0;
}

}
else if(model==4)
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{
if( abs(p.read_color(img)-c1)<200 &&
abs(p.read_color(img)-c2)<200 && p.read_color(img)<250 )

{
if( vir_distant >=round(toleration_distant) )
{
hor_line.distant -= vir_distant;
break;
}
}
else
{
if(c1!=-1]| c2!=-1)
vir_distant = 0;
}
}
else
{
printf("\nFUCK YOU,there's no model:%d\n",model);
system("pause");
}

}

if(hor_line.distant > longth_limit) ///is line?

{

vec_line.push_back(hor_line);
has_new _line = 1;

///merge
merge_line =0;
for(vector<ParaT>::iterator i=vec_line.begin();

{

i<vec_line.end(); i++)

for(vector<ParaT>:iterator j=i+1; j<vec_line.end();)

{
merge_line =
merge_cut( *i,*j,(double)line_r,line_r*10);

if(merge_line==0)
j++;

else
vec_line.erase(j);

}

}
///end merge

}/// end is_line?

_line.distant += hor_line.distant+jump_line;
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}///end test_line
}//end draw

_line.distant += jump1;
}///end distant

vir_stand_distant++;

if(_line.theta > 90 || abs(_line.theta-90)<0.000001) // stand_bool
stand_bool = ( vir_stand_distant <= stand180_line.distant );
else if( _line.theta < 90 || abs(_line.theta)<0.0000001 )
stand_bool = ( vir_stand_distant <= stand90_line.distant);

}///end stand
_line.theta -= 0.4;
}///end theta
return 0;
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/**
*OERZERR
function FindLine
\brief: useing HoughLine, find the line and span then;
\param img : the input img
\param outputVecLine : the output lines
\param binaryGate : the threshold
\param lineLengthLimit : the limit of line's length
\param lineGapLimit : the limit of the distance between two lines

L S DR N

*/
void FindLine( Mat& img, vector<CLine>& outputVecLine, const int blockSize, const double
constant, const float lineLengthLimit, const float lineGapLimit)

{
Mat imgg( img.rows, img.cols, CV_8UC1);

// char testOutputName[40] = {0};

for (inti=0; i <img.cols; i++) {
for (intj = 0; j < img.rows; j++) {
char g,r,b;

b = img.at<Vec3b>(j,i)[0];
g = img.at<Vec3b>(j,i)[1];
r = img.at<Vec3b>(j,i)[2];

imgg.at<uchar>(j,i) = 0.299*r + 0.58*g + 0.114*b;

}
Binary(imgg, imgg, blockSize, constant);

//preprocess
Mat erdoelmg, dilatelmg;
Mat element;

element = getStructuringElement( MORPH_RECT, Size(2,2));
morphologyEx(imgg, imgg, MORPH_OPEN, element);

//edge

element = getStructuringElement( MORPH_RECT, Size(5,5));
erode(imgg, erdoelmg, element);

dilate(imgg, dilateImg, element);

imgg = dilatelmg - erdoelmg;

element = getStructuringElement( MORPH_RECT, Size(3,3));
morphologyEx(imgg, imgg, MORPH_CLOSE, element);

//end preprocess

vector< Vec4i > vec_linep;
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vector<CLine> vecLines;

//finde line

//vote:650

//theta step:0.01

//pixle step:5

HoughLinesP(imgg, vec_linep, 4, 0.01, 500, lineLenthLimit, lineGapLimit);//
for (inti=0;i<vec_linep.size(); i++) {

Vec4i vecp = vec_linep.at(i);
CLine templine;

templine.SetStand( CPoint( vecp[0], vecp[1]) );
templine.MoveEndPoint( CPoint( vecp[2], vecp[3]) );
templine.SetThetaProperly();

//
if (templine.GetTheta() >= 180 || abs( templine.GetTheta() - 180) <= 0.01) {

templine.Rotation(-180);

}

vecLines.push_back( templine );

}
//end find line

//if NULL

if (vecLines.size() ==0) {
printf("ERROR from FindLine : the size of vecLines is 0\n");
printf("QUITE!\n");
return;

}

//merge line
/* T ETBY merge lines that they were overlapped, unti there's No more lines were
overlapped*/

int mergeTimes;

do {
mergeTimes = 0;

for (inti= 0;i < vecLines.size(); i++) {
CLine templine = vecLines.at(i);

for (intj =1i;j < vecLines.size(); j++) {
CLine testline = vecLines.at(j);

if(jl=1){

if ( MergeLine( templine, testline, lineGapLimit * 2.5, 9.5) ) {
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mergeTimes++;

vecLines.at(i) = templine;
vecLines.erase( vecLines.begin() +j);
==

}

//add distant
vecLines.at(i).AddDistnat( vecLines.at(i).GetDistant() *0.3); //+2

}

} while ( mergeTimes > 0);
//end merge

//output
outputVecLine = vecLines;}
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/**

* BEK

* function MakeGrid

*  @brief:

*  @param inputVecLines : input line

*  @param outputVecGrid : output polygon(Grid)

* @param areaLimit : the limit of grid's area

*  @param ar_uperLimit : the uper limit of aspect ratio, lenth /width
*

@param ar_lowerLimit : the lower limit of asepct ratio, lenth /width
*  @param ule_uperLimit : the uper limit of ratio that is uper edge / lower edge( LJKBR T

K)
* @param ule_lowerLimit : the uper limit of ratio that is uper edge / lower edge
*
/
void MakeGrid( vector<CLine>& inputVecLines, vector<CPolygon>& outputVecGrid, const
double areaLimit, const double ar_lowerLimit, const double ar_uperLimit, const double
ule_lowerLimit, const double ule_uperLimit)
{
/*make grid*/
vector<CLine> vecLines = inputVecLines;
vector<CLine> vecRLines;
vector<CLine> vecCLines;
//@param vecRLine : Row Line in vector
//@param vecCLine : colunm line in vector

for (inti= 0; i < vecLines.size(); i++) {
vecLines.at(i).SetThetaProperly();
CLine line = vecLines.at(i);
if ( (line.GetTheta() >= 40 && line.GetTheta() <= 140) || (line.GetTheta() <= 320 &&

line.GetTheta() >=220) ) {
vecCLines.push_back(line);

}

else {
vecRLines.push_back(line);

}

//srot row line

for (inti=1; i < vecRLines.size(); i++) {
CPoint midPointl = vecRLines.at(i).GetMidPoint();
CPoint midPoint1I = vecRLines.at(i-1).GetMidPoint();

if (midPointl.Get_y() <= midPoint11.Get_y() ) {
intj=i;
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while (j>0){
CPoint midPoint] = vecRLines.at(j).GetMidPoint();
CPoint midPoint1] = vecRLines.at(j-1).GetMidPoint();

if ( midPoint].Get_y() >= midPointl.Get_y() && midPoint1].Get_y() <=
midPointl.Get_y()) {
break;

}

-
}
CLine temp = vecRLines.at(i);
vecRLines.erase( vecRLines.begin() + i);
vecRLines.insert( vecRLines.begin() + j, temp);

//sort col line

for (inti=1; i < vecCLines.size(); i++) {
CPoint midPointl = vecCLines.at(i).GetMidPoint();
CPoint midPoint1I = vecCLines.at(i-1).GetMidPoint();

if (midPointl.Get_x() <= midPoint11.Get_x() ) {
intj=1i;

while (j>0){
CPoint midPoint] = vecCLines.at(j).GetMidPoint();
CPoint midPoint1] = vecCLines.at(j-1).GetMidPoint();

if (midPoint].Get_x() >= midPointl.Get_x() && midPoint1].Get_x() <=
midPointl.Get_x()) {
break;

}

j-=;
}
CLine temp = vecCLines.at(i);
vecCLines.erase( vecCLines.begin() +i);
vecCLines.insert( vecCLines.begin() + j, temp);

}

//remove vecLines
vecLines.clear();

//if NULL

if (vecRLines.size()==0) {
printf("ERROR: size of vecRLine is 0\nQUITE!\n");
return;

}

if (vecCLines.size()==0) {
printf("ERROR: size of vecCLine is 0\nQUITE!\n");
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return;

}

/*make grid*/
/*

make grid method:

FOR baseLine = vecRLine.at( from 0 to size )
vecBaseCLine = all the Line that intersect to baseLine
FOR baseCLine = vecBaseCLine.at( from 0 to size )
FOR RLine = vecRLine.at( from 0 to size )
[F RLine is intersect to baseCLine AND dirction > 0
FOR tempBaseCLine = vecBaseCLine.at( from 0 to size)
IF RLIne is intersect to tempBaseCLine AND direction > 0
tempPolygon = baseLine, baseCLine, RLine,

tempBaseCLine
[F tempPolygon is inlow
Push tempPolygon into vecGrid
END If
END IF
END FOR
END IF
END FOR
END FOR
END FOR

make grid method
*/

vector<CPolygon> vecGrid;
for (inti = vecRLines.size() -1;i>=0; i--) {

//if build a grid secced
if (i <=vecRLines.size() - 1 && vecGrid.size() > 0) {
break;

}

CLine baseLine = vecRLines.at(i);
vector<CLine> vecBaseCLine;
//@param baseLine : base line for car grids

//@param vecBaseLine : the vecLines collected all the line that intersect to baseLine

//find all the Cline that intersect to baseLine
for (intj = 0; j < vecCLines.size(); j++) {
if (IsIntersected( vecCLines.at(j), baseLine)) {
vecBaseCLine.push_back( vecCLines.at(j));

}
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//if NULL

if (vecBaseCLine.size() <=1) {
//the number of CLine which intersect to baseLine is 0
continue;

/*make grid */

//for each baseCLine

for (inti = 0; i < vecBaseCLine.size(); i++) {
CLine baseCLine = vecBaseCLine.at(i);
int buildGridTimes = 0;

//for each RLine that intersect to baseCLine
for (int j = vecRLines.size() -1; j >= 0; j--) {

//if build
if (j <= vecRLines.size() -1 && buildGridTimes >= 1) {
break;

}

CLine RLine = vecRLines.at(j);

//is intersect
if (  IsIntersected( baseCLine, RLine) && RLine !=baseLine ) {
bool directionLimit = baseLine.GetMidPoint().Get_y() -
RLine.GetMidPoint().Get_y()>0;

if (directionLimit) {

//for others baseCLine that intersect to RLine
for (int k = 0; k < vecBaseCLine.size(); k++) {
CLine tempBaseCLine = vecBaseCLine.at(k); //temp
BaseCLine
bool dirctionLimit = tempBaseCLine.GetMidPoint().Get_x() -
baseCLine.GetMidPoint().Get_x() > 0;

if ( IsIntersected( tempBaseCLine, RLine)
&& tempBaseCLine != baseCLine
&& dirctionLimit ) {

CPolygon tempPoly;

tempPoly.push_back( IntersectPoint( RLine,
baseCLine));

tempPoly.push_back( IntersectPoint( baseLine,
baseCLine));

tempPoly.push_back( IntersectPoint( baseLine,
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tempBaseCLine));
tempPoly.push_back( IntersectPoint( tempBaseCLine,
RLine));

//ratio limit

CPoint p[4];

double aspectRatio, ulEdgeRatio;

bool area_b, aspectRatio_b, ulEdgeRatio_b,
edgelntersect_b;

//@param aspectRatio : aspect ratio

//@param ulEdgeRatio : upper,lower edge ratio

//setp

for (inti=0;i<4;i++) {
pl[i] = tempPoly.at(i);

}

aspectRatio = (tempPoly.EdgeDistance(0) +
tempPoly.EdgeDistance(2)) /  (tempPoly.EdgeDistance(1) + tempPoly.EdgeDistance(3) );

ulEdgeRatio = tempPoly.EdgeDistance(3) /
tempPoly.EdgeDistance(1);

area_b = tempPoly.Area() >= areaLimit;

aspectRatio_b = ar_lowerLimit <= aspectRatio &&
aspectRatio <= ar_uperLimit;

ulEdgeRatio_b = ule_lowerLimit <= ulEdgeRatio &&
ulEdgeRatio <= ule_uperLimit;

edgelntersect_b = !IsIntersected( p[O], p[1], p[2], p[3]);

//ar_uper--

if (area_b && aspectRatio_b && ulEdgeRatio_b &&
edgelntersect_b) {
vecGrid.push_back(tempPoly);
buildGridTimes++;
break; //brek for tempCline
}

//END for others base colunm line that intersect to Rline

}

}
}

//END for RLine that intersect to base colunm line

}
//END for each baseCLine

}
//END for each RLine is baseLine

}

outputVecGrid = vecGrid;
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//BE =
void Binary(cv::Mat& src, cv::Mat& dst, const int blockSize, const double constant)
{

using namespace cv;

using namespace std;

dst.create(src.rows, src.cols, CV_8UC1);

const int size = blockSize * blockSize;
const int width = (blockSize - 1) / 2;
Mat ilmg, isqImg;

integral( src, ilmg, isqImg);

for (inti=0;i < src.cols; i++) {
for (intj = 0; j < src.rows; j++) {
double sum, sqsum, mean, sd;
int threshold;

CPoint center;

CPoint p[4];

double iVal[4] = {0};
double isqVal[4] = {0};

center.Set(i,j);

Set( center.Get_x() - width, center.Get_y() - width);
Set( center.Get_x() - width, center.Get_y() + width);
Set( center.Get_x() + width, center.Get_y() + width);

0
1
2
3].Set( center.Get_x() + width, center.Get_y() - width);

e e e e

pl
pl
pl
pl

if (!'p[0].IsInlaw(src) || 'p[1].IsInlaw(src) || !p[2].IsInlaw(src)
[| 'p[3].IsInlaw(src) ) {
CPoint v;
int xAddT = 0, yAddT = 0;

for (inti=0;i<4;i++){

if (p[i]-Getx() <0){
xAddT++;
v.Add_x( 0 - p[i].Get_x() );
}
else if ( p[i].Get_x() > src.cols) {
xAddT++;
v.Add_x( src.cols - p[i].Get_x() );

}

if (p[i].Get_y() < 0) {
yAddT++;
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v.Add_y( 0 - p[i].Get_y() );

}
else if ( p[i].Get_y() > src.rows) {

yAddT++;
v.Add_y( src.rows - p[i].Get_y() );

}

if (xAddT > 0)

v.Set_x( v.Get_x() / xAddT);
if (yAddT > 0)

v.Set_y( v.Get_y() / yAddT);

for (inti=0;i<4;i++) {
p[i] +=v;
}

for (intk =0; k< 4; k++) {
int x,y;

x = p[k].Get_x();
y = p[k].Get_y();

iVal[k] = ilmg.at<int>(y, x );
isqVal[k] = isqImg.at<double>( y, x);

}

sum = iVal[2] +iVal[0] - iVal[1] - iVal[3];

sqsum = isqVal[2] + isqVal[0] - isqVal[1] - isqVal[3];
mean = sum / size;

sd = sqrt( (sqsum/size) - mean * mean );

threshold = mean + constant * sd;

if ( center.ReadColor(src) >= threshold ) {
center.WriteColor( dst, 255);

}
else {

center.WriteColor( dst, 0);
}
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/B ERRRBE
bool is_car_exist(Car car, Mat& img0, Mat& imgl )
{
Coordinate x_start_point;
Coordinate x_end_point;
double block_size;
double total_area = area(car.point[0], car.point[1], car.point[2], car.point[3] );
int exist_area=0;// block

block_size = sqrt( total_area/730 );

x_start_point = (car.point[0].x < car.point[3].x )? car.point[0] : car.point[3] ;
x_end_point = (car.point[1].x > car.point[2].x )7 car.point[1] : car.point[2] ;

///for a car grid
for(Coordinate p=x_start_point; p.x<= x_end_point.x; p.x+= block_size)

{

Coordinate y_start_point,y_end_point;

///set y_start_point and y_end_point
{
ParaT y_line;
vector<Coordinate> vec_point;
y_line.stand = p;
y_line.theta = 90;
y_line.distant = 0;

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

{
Coordinate point;
point = contact( y_line, car.line_parat(n) );
vec_point.push_back(point);

}

int min=0;

for(int n=0; n<vec_point.size(); n++)

{
double dm,dn;

dm = distant(p,vec_point.at(min) );
dn = distant(p,vec_point.at(n) );

if( dn<= dm)
{

}

min = n;
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}

y_start_point = vec_point.at(min);
vec_point.erase( vec_point.begin() + min);

min = 0;
for(int n=0; n<vec_point.size(); n++)

{
double dm,dn;

dm = distant(p,vec_point.at(min) );
dn = distant(p,vec_point.at(n) );

if( dn<=dm)
{

min = n;
}

}

y_end_point = vec_point.at(min);

ParaT line;
line.stand = y_start_point;
line.set_end_point( y_end_point );

/11y

for(double distant=0; distant<line.distant; distant+= block_size )

{

Coordinate block center;
block_center = line.point(distant);

int block_error=0;

//for a block
for(int x = block_center.x- block_size/2 ; x < block_center.x + block_size/2; x++)

{
for(int y=block _center.y-block_size/2; y<block_center.y+block_size/2; y++)

{

Coordinate block_point;
block_point.set(x,y);

for(int n=0; n<3; n++)

{

block_error += abs( block_point.read_color(img1,n)
- block_point.read_color(img0,n) );

}

if( block_error >= error_limit*block_size*block_size )

{

exist_area++;
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//for a block
for(int x = block_center.x - block_size/2 ; x < block_center.x+block_size/2;
X++)

{
for(inty = block_center.y-block_size/2; y <
block_center.y+block_size/2; y++)

{

Coordinate block_point;
block_point.set(x,y);

}

return ( (exist_area*block_size*block_size) /total_area ) >= area_limit;
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