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Computational method for color vision of coffee bean roasting

using openCV
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Abstract

Development of software for computer vision system which does not depend upon
computer platforms can be accomplished by appropriate programming language. This paper
presents the computational method for color vision of coffee bean roasting using the open
source of C++ programing language. Digital image processing is performed on the image file
recording in secondary memory unit of computer system. The programmatic object of image
file is created by the library of OpenCV (open source computer vision) using HSV (hue-saturation-
value) color space where the color channels separate into the instances of object-oriented
programming. The histogram equalization operates on selected instance for intensity stretching
before all of them are modeled with discrete probability distribution of color intensity in red
green and blue. The numerical color representations of roast coffee beans are determined by
expected values and standard deviation of random variables. The developed program can
execute in both personal computer and Raspberry Pi computer single board with Widows and
Linux operating system respectively.
Keywords: Computer vision, Digital image processing, Programmatic object, HSV color space,

Histogram equalization, Probability distribution, Expected value, Random variables
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Unroasted During the Cinnamon City roast

coffee drying phase roast
Full city Vienna roast French roast Italian/Spanish

roast roast
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commons.wikimedia.org)
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7. H1ANUIN

AARNUIN N.
1 #include "opencv2/highgui/highgui.hpp"
2 #include "opencv2/imgproc/imgproc.hpp"
3 #include <iostream>
4 using namespace cv; using namespace std;
5 void histogramPlot (Mat, String):
(3 void colorPlot (Mat, Mat*);
7 int main( int argec, char** argv)
8 [t Mat MatRGB=imread ("cinnamon.png”) ;
9 namedWindow ("Qxg", 1)
10 imshow ("Qxg", MatRGB):;
11 Mat MatHSV;
12 cvtColor (MatRGB, MatHSV, CV_BGR2HSV):
13 vector<Mat>colorSpaceHSV;
14 split (MatHSV, colorSpaceHSV):
15 Mat Mat_Hue=colorSpaceHSV[2].clone();
16 int imgRow=MatRGB.rows, imgCol=MatRGB.cols;
17 Mat histData; int nBins=2356;
18 int hsize[]={ nBins };
19 float range[]={0, 256&};
20 const float *ranges[]={ range };
21 int chnls[]={0};
22 calcHist (sMac_Hue, 1, chnls, Mat(),
23 histData, l,hsize, ranges);
24 histogramPlot (histData, "QzgHist_ H.channel"):;
25 Mat Pr=histData/sum(histData) [0];
26 Mat Mat_nHue = Mat_Hue.clone():
27 float CPD[256]; Mat L=cv::Mat(l,256,CV_32F);
28 for(int i=0; i<256; i++)
29 [—:l { CPD[i]=0.0; L.at<float>(i)=(float)i;
30 for( int j=0; j<=i; j++)
31 - CPD[i] += Pr.at<float>(j): } uchar k;
32 for (int i=0; i<imgRow; i++)
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{ for (int j=0; j<imgCol:; j++)
{ k=Mat_Hue.at<uchar>(i,j);
Mac_nHue.at<uchar>(i,Jj)=
(uchar) round (255*CPD[k] ) ; 5l 3
calcHist (sMat_nHue , 1, chnls, Mat(),
hiscData, 1,hsize, ranges):;
histogramPlot (histData, "NewHist_H.channel");
Mat nMatHSV, nMatRGB; colorSpaceHSV[2]=Mat_nHue;
merge (colorSpaceHSV, nMatHSV);
cvtColor (nMatHSV, nMatRGB, CV_HSV2BGR):
vector<Mat> colorSpaceRGB;
split (nMatRGB, colorSpaceRGB);
Mat histRGB[3], Prb[3], Expt[3];
Mat R1(1,256,CV_32FCl,Scalar(l1.0)), D[3], Var[3]:
Mat IL=Mat::eye (256,256, CV_32F);
for(int i=0; i<256; i++)
IL.at<float>(i,i)=i;
calcHist (&colorSpaceRGB(0] , 1, chnls,
Mac (), histRGB[0],1,hsize,ranges);
calcHist (écolorSpaceRGB[1l] , 1, chnls,
Mat (), histRGB[1l],1,hsize,ranges);
calcHist (écolorSpaceRGB[2] , 1, chnls,
Mac (), histRGB[2],1,hsize,ranges);
namedWindow( "New", 1 );
imshow( "New", nMatRGB )
for(int i=0; i<3; i++)
{ Prb[i]=histRGB[i]/sum(histRGB[i]) [0];
Expt[i]=Pxb[i].t()*L.t():
D[i]=IL-Mat::eye (256,256, CV_32F)*
Expt[i].at<float>(0):
Var[i]= Prb[i].t()*D[i]*(L.t()—
Expt[i].at<float>(0)*Rl.t()); }
cout<<"Blue ="<< round(Expt[0].at<float>(0))
<<",SD = "<<sqgrt(Var[0].at<float>(0))<<"\n";
cout<<"Green ="<<round(Expt[l].at<float>(0))
<<",SD ="<<sqrt (Var[l].at<float> (0))<< "\n";
cout<<"Red ="<<round (Expt[2].at<float>(0))
<<" ,SD ="<<sqgrt(Var[2].at<float>(0))<<"\n";
coloxrPlot (MatRGB, Expt):
waitKey():
return 0;
}
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void colorPlot (Mat MatRGB, Mat *Expt)
{ Mat ColrRep = MatRGB.clone():;
for (int i=ColrRep.rows/3; i<ColrRep.rows; i+
{ for (int j=0; j<ColrRep.cols; j++)
- { ColrRep.at<Vec3b>(i,3j) [0]=
round (Expt[0] .at<float>(0)):
ColrRep.at<Vec3b>(i,3) [1]=
round (Expt[1l].at<float>(0));
ColrRep.at<Vec3b>(i,3j) [2]=
round (Expt[2].at<float>(0)):

r }
namedWindow( "ColorRep", 1 ):
imshow( "ColorRep", ColrRep ):

void histogramPlot (Mat histData, String Name)
El{ Mat histBuff, histImg:
normalize (histData, histBuff,

0, 1, NORM MINMAX, -1, Mat() ):;
histImg=imHist (histBuff,2,2);
namedWindow (Name, 1 ):
imshow (Name, histImg) ;
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1 finclude "opencv2/highgui/highgui.hpp"
2 f#include "opencv2/imgproc/imgproc.hpp®
3 #include <iostream>
4 using namespace cv; using namespace std;
5 void histogramPlot (Mat,String);
(3 void colorPlot (Mat,Scalaz);
7 int main( int arge, char‘’ argv )
8 [l Mat MatRGB=imread("cinnamon.png"):
9 namedWindow( "Qrg", 1 );imshow( "Qrg",MatRGB );
10 Mat MatHSV; cvtColor (MatRGB, MatHSV,CV_BGR2HSYV);
11 vector<Mat>colorSpaceHSV; split (MatHSY, colorSpaceHsY) ;
12 Mat Mat_Hue=colorSpaceBSV[Z2].clone();
13 Mat histData;int nBins = 256;
14 int hsize[]={ nBins };
15 float range[]={0,256);const £loat *‘ranges[]=[range};
16 int chnls[] = {0};
17 calcHist (Mat_Hue, 1,chnls, Mat (), histData, 1, hsize, ranges);
18 histogramPlot (histData, "QrgHist H.channel");
19 Mat sre = Mat_Hue.clone(), dst;
20 equalizeHist( szc, dst );
21 calcHist(&dst,1,chnls,Mat (), histData, 1, hsize, ranges);
Z2 histogramPlot (histData, "NewHist H.channel®);
23 Mat y ol [2] = dst;
24 merge (colorSpaceHSV, nMatHSV);
25 evtColor (nMatHSV, nMatRGB, CV_HSV2BGR);
26 Scalar Ergb, SDrgb;meanStdDev(nMatRGB, Ergb,SDrgb);
27 cout<<"Epgh ="<<Ergb<<"\n"<<"SDggR "<<SDzgh<<"\n";
28 colorPlot (MatRGB, Ergb);
29 waitKey () ;
30 return 0;
31 i
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