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Some Applications

B Recognition by erosion

1400

Binary image /

open(NOY '[f ]W) = dz’fate(erode(NOY *[f],W )W)

INTEREST-POINT DETECTION

Feature extraction typically starts by finding the salient
interest points in the image. For robust image matching, we
desire interest points to be repeatable under perspective
transformations (or, at least, scale changes, rotation, and
translation) and real-world lighting variations. An example of
feature extraction is illustrated in Figure 3. To achieve scale
invariance, interest points are typically computed at multiple
scales using an image pyramid [15]. To achieve rotation
invariance, the patch around each interest point is canoni-
cally oriented in the direction of the dominant gradient.
Illumination changes are compensated by normalizing the
mean and standard deviation of the pixels of the gray values
within each patch [16].
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Some Applications

B Recognition by erosion

Binary imagef open(NOT[f],W):di!ate(erode(NOT[f],W),W)

INTEREST-PQINT DETECTION Wieer o ureir Il
Feature extraction typically starts by finding the salient 1l
interest points in the image. For robust image matching, we
desire interest points to be repeatable under perspective
transformations (or, at least, scale changes, rotation, and
translation) and real-world lighting variations. An example of
feature extraction is illustrated in Figure 3. To achieve scale
invariance, interest points are typically computed at multiple
scales using an image pyramid [15]. To achieve rotation
invariance, the patch around each interest point is canoni-
cally oriented in the direction of the dominant gradient.
[llumination changes are compensated by normalizing the
mean and standard deviation of the pixels of the gray values
within each patch [16].
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Some Applications

® Flat dilation with different structuring elements

9 points 2 horizontal lines
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Morphology (HEfsh X 22| Haot 7| g4

] _I_ 7l_xl _u_IA QA

= Xelgd G4 > B2 42 o|FIetE B4 : threshold API A 7S
= HE} A (structuring element) Ho| : Mat element(3,3, CV_8U, Scalar(1));

|

1 1 1

B Threshoding: &2 EE= n/l2 &
= double threshold(inputArray src, OutputArray dst,

double thresh, double maxval, int type)

*src — input array (single-channel, 8-bit or 32-bit floating point).

«dst — output array of the same size and type as src.

thresh — threshold value.

emaxval — maximum value to use with the THRESH_BINARY and THRESH_BINAR
Y_INV thresholding types.

-type — thresholding type (see the details below).>THRESH_BINARY A&

Parameters:
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Morphology (HEfsh X 22| Haot 7| g4

B Threshoding: @2 Y= n/l2 &

= void adaptiveThreshold(InputArray src, OutputArray dst, double maxValue, int
adaptiveMethod, int thresholdType, int blockSize, double C)

Parameters:

*src — Source 8-bit single-channel image.

«dst — Destination image of the same size and the same type as src .

*maxValue — Non-zero value assigned to the pixels for which the condition is sa

tisfied. See the details below.

~adaptiveMethod — Adaptive thresholding algorithm to use, ADAPTIVE_THRESH
_MEAN_C or ADAPTIVE_THRESH_GAUSSIAN_C . See the details below.

thresholdType — Thresholding type that must be either THRESH_BINARY or TH
RESH_BINARY_INV .

blockSize — Size of a pixel neighborhood that is used to calculate a threshold v

alue for the pixel: 3, 5, 7, and so on.

«C — Constant subtracted from the mean or weighted mean (see the details bel

ow). Normally, it is positive but may be zero or negative as well.
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Morphology (HEiSh X 2| EaTt 7|

® threshold() 7| & 01|7(1|

= Trackbarg &&53d}X}....

///--- Global variables----///

int threshold_value = 0;

int threshold_type = 3;

int const max_value = 255;

int const max_type = 4

int const max_BINARY_value = 255;

Mat image, src_gray, dst;
char* window_name = "Threshold Demo";

char* trackbar_type = "Type: #n O: Binary ¥n 1: Binary Inverted ¥n 2: Truncate ¥n 3: To Zero ¥n 4: To Zero Inverted";
char* trackbar_value = "Value";

void Threshold_Demo( int, void* );

int main( int argc, char** argv )
{
/// Load image
image = imread( "Desert.omp", 1); // Read the file

if (image.empty()){ // Check for invalid input
cout << "Could not open or find the image" << std:end|;
return -1;

}
namedWindow("Display window", WINDOW_AUTOSIZE); // Create a window for display.

imshow("Display window", image );

/// Convert the image to Gray
cvtColor( image, src_gray, CV_BGR2GRAY );
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Morphology (HEfsh X 22| Haot 7| g4

/// Create a window to display results
namedWindow( window_name, CV_WINDOW_AUTOSIZE );

/// Create two Trackbars to choose type of Threshold on one window
createTrackbar( trackbar_type, window_name, &threshold_type, max_type, Threshold_Demo );

createTrackbar( trackbar_value, window_name, &threshold_value, max_value, Threshold_Demo );

/// Call the function to initialize
Threshold_Demo( 0, 0 );

/// Wait until user finishes program
while(true)
{ .
Int ¢
c = waitKey( 20 );
if( (char)c == 27)
{ break; }

}

}
void Threshold_Demo( int, void* )

{
/* 0: Binary 1: Binary Inverted 2: Threshold Truncated 3: Threshold to Zero 4: Threshold to Zero Inverted */
threshold( src_gray, dst, threshold_value, max_BINARY_value, threshold_type );

imshow( window_name, dst );

}
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Morphology (HEfsh X 22| Haot 7| g4

® adaptivethreshold() 7| & Ofl X|

(&) ~~

/// Create a window to display results
namedWindow( window_name, CV_WINDOW_AUTOSIZE );

/// Create Trackbar to choose type of Threshold
createTrackbar( trackbar_type, window_name, &threshold_type, max_type, Threshold_Demo );

createTrackbar( trackbar_value, window_name, &threshold_value, max_value, Threshold_Demo );

/// Call the function to initialize
Threshold_Demo( 0, 0 );

/// Wait until user finishes program
while(true)
{ .
Int ¢
c = waitKey( 20 );
if( (char)c == 27)
{ break; }
}
}
void Threshold_Demo( int, void* )
{
/* 0: Binary 1: Binary Inverted 2: Threshold Truncated 3: Threshold to Zero 4: Threshold to Zero Inverted */

//threshold( src_gray, dst, threshold_value, max_BINARY _value,threshold_type );
adaptiveThreshold(src_gray, dst, max_value, ADAPTIVE_THRESH_MEAN_C, THRESH_BINARY, 5, 0);

imshow( window_name, dst );

}
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Morphology (FEiSh X 2|2 HERTH 7|2 24
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Morphology (HEiehX 2| HAME

if Mat element(7,7,CV_8U, Scalar(1));, then € structure element(El2)

® Erosion(& 4D

= Erode(cv::Mat src, cvi:Mat dst, element);
= Erode(cvi:Mat src, cvi:Mat dst, Mat()); € defaultZ 3x32 = A& E

® Dilation(&%h
Mat

= dilate(cv:: src, cv::Mat dst, element);

m HhE 3l X 7ts

-1 A

= erode(cv:iMat src, cviMat dst, Mat(), Point(-1,-1), 3); //3x32 2 M| & =32t

13/48



Morphology (HEfsh) X 2| H4HE: Dilation(H %)

® Erosion 7|E Cf| Xl

OE ~ e~

/// Convert the image to Gray
cvtColor( image, src_gray, CV_BGR2GRAY );

/// Create a window to display results
namedWindow( window_name, CV_WINDOW_AUTOSIZE );
imshow(window_name, src_gray);

threshold( src_gray, dst, threshold_value=120, max_BINARY_value,threshold_type );

namedWindow( "Binary image", CV_WINDOW_AUTOSIZE );
imshow("Binary image", dst);

erode(dst, dst1, Mat());
namedWindow( "Eroded image", CV_WINDOW_AUTOSIZE );
imshow("Eroded image", dst1);

erode(dst, dst1, Mat(), Point(-1,-1), 5);
namedWindow( "Eroded image: 52| =3", CV_WINDOW_AUTOSIZE );
imshow("Eroded image: 52| 3", dst1);

waitKey(0);
return O;
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Morphology (HElsh)X|2| H4bS: Erosion(E )

® Dilate 7E|O% Of| A

(SE) ~~

/// Convert the image to Gray
cvtColor( image, src_gray, CV_BGR2GRAY );

/// Create a window to display results
namedWindow( window_name, CV_WINDOW_AUTOSIZE );
imshow(window_name, src_gray);

threshold( src_gray, dst, threshold_value=120, max_BINARY_value,threshold_type );

namedWindow( "Binary image", CV_WINDOW_AUTOSIZE );
imshow("Binary image", dst);

dilate(dst, dst1, Mat());
namedWindow( "Eroded image", CV_WINDOW_AUTOSIZE );
imshow("Eroded image", dst1);

dilate(dst, dst1, Mat(), Point(-1,-1), 5 );
namedWindow( "Eroded image: 52| =3", CV_WINDOW_AUTOSIZE );
imshow("Eroded image: 52| 3", dst1);

waitKey(0);
return O;
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Morphology (HElsh)X|2| H4bS: Erosion(E )

#.'| Eroded image: 58 ...
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Morphology (ZEliehX|2] H4EE: Opening(EEH)

B 0EFo JEfSA e AR Ths
// Open the image
cv::Mat element3(3,3,CV_8U,cv::Scalar(1));
cv::Mat opened,;

cv::morphologyEx(image,opened,cv::MORPH_OPEN, element3);
// Display the opened image

cv::namedWindow("Opened Image");
cvi:imshow("Opened Image", opened);
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Morphology (ZElishX| 2] H4EE: Closing(Eel)
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// Close the image

cv::Mat element5(5,5,CV_8U,cv::Scalar(1));

cv::Mat closed;

cv::morphologyEx(image, closed, cvi:MORPH_CLOSE, element5);
// Display the opened image

cv::namedWindow("Closed Image");

cv::imshow("Closed Image", closed);
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Morphology (HEiEhX 2] S&: thinning(MlM=l) (1)

Int main(arg, arg*){
(BE G E70) ~~

threshold( image, image, threshold_value=120, max_BINARY_value, THRESH_BINARY );

namedWindow( "Binary image", CV_WINDOW_AUTOSIZE );
imshow("Binary image", image);

Mat skel(image.size(), CV_8UCT, cv::Scalar(0));
Mat temp(image.size(), CV_8UCT);

cv::Mat element = cv::.getStructuringElement(cvi:MORPH_CROSS, cv::Size(3, 3));

bool done;
dof
cv::morphologyEx(image, temp, cv::MORPH_OPEN, element);
cv:bitwise_not(temp, temp);
cv:bitwise_and(image, temp, temp);
cv::bitwise_or(skel, temp, skel);
cv:.erode(image, image, element);

double max;
cv::minMaxLoc(image, 0, &max);
done = (max == 0);

} while (Idone);
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Morphology (HEiEhX 2] S&: thinning(MlM=l) (1)

(A=)

imshow("Skeleton", skel);
waitKey(0);

return O;
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Morphology (HEiEhX 2] S&: thinning(MlM=l) (2)

B Ximgproc APl AtE gHtH

#include <opencv2/core.hpp>
#include <opencv2/videoio.hpp>
#include <opencv2/highgui.hpp>
#include <opencv2/xfeatures2d.hpp>
#include <opencv2/imgproc.hpp>
#include "opencv2/ximgproc.hpp"
#include <iostream>

#include <stdio.h>

using namespace cv;
using namespace std;

int main(int argc, char** argv) {
//--0penCV 2.x & —-//

Mat src, dst, tmp;

char window_name[20] = "Pyramids Demo";

char* filename = argv[1];

//image = imread("Desert.bmp", IMREAD_COLOR); // Read the file
src = imread(filename, IMREAD_COLOR); // Read the file

/// Threshold the input image
Mat img_grayscale, img_binary;

cvtColor(src, img_grayscale, COLOR BGR2GRAY);
threshold(img_grayscale, img_binary, 0, 255, THRESH OTSU | THRESH_BINARY_INV);
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Morphology (HEiEhX 2] S&: thinning(MlM=l) (2)

/// Apply thinning to get a skeleton

Mat img_thinning_ZS, img_thinning_GH;

ximgproc::thinning(img_binary, img_thinning_ZS, ximgproc::THINNING_ZHANGSUEN) ;
ximgproc::thinning(img_binary, img_thinning_GH, ximgproc::THINNING_GUOHALL) ;

/// Make 3 channel images from thinning result
Mat result_ZS(src.rows, src.cols, CV_8UC3), result GH(src.rows, src.cols, CV_8UC3);

Mat in[] = { img_thinning_ZS, img_thinning_ZS, img_thinning_ZS };
Mat in2[] = { img_thinning_GH, img_thinning_GH, img_thinning_GH };
int from_to[] = { 0,0, 1,1, 2,2 };

mixChannels(in, 3, &result_ZS, 1, from_to, 3);

mixChannels(in2, 3, &result_GH, 1, from_to, 3);

/// Combine everything into a canvas

Mat canvas(src.rows, src.cols = 3, CV_8UC3);
src.copyTo(canvas(Rect(0, 0, src.cols, src.rows)));
result_ZS.copyTo(canvas(Rect(src.cols, 0, src.cols, src.rows)));
result_GH.copyTo(canvas(Rect(src.cols * 2, 0, src.cols, src.rows)));

/// Visualize result
imshow( "Skeleton", canvas); waitKey(0);

return 0;
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Morphology (HEiEhX 2] S&: thinning(MlM=l) (2)

= result

void cv. ximgproc:.thinning { InputArray  sIc,
OutputArray dst,

int thinningType = THINNING_ZHANGSUEN

THINNING_ZHANGSUEN or O

thinningType =
g Type THINNING_GUOHALL or 1
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Morphology (HEHS) X 2] S&: Corner Detection (2] HE)

® Corner®| &9

= A corner can be defined as the intersection of two edges. A corner can also be
defined as a point for which there are two dominant and different edge directions in a
local neighbourhood of the point.

= Basically, edge line or object boundary information is needed to get the corner
points.
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Morphology (ZElSH) X 2| S&: Corner Detection (Z L] HE)

B Corner2| CtFot HE|

structure element?
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Morphology (Eish)X|2] S&: Corner Detection (2 AE)

SIERE

ot

® Morphology (HEiS}H) EEHE 0| &
= O[T B ArE
//--Class for Corner detection ---//
class MorphoFeatures {

private:

// threshold to produce binary image

int threshold;

// structuring elements used in corner detection
cv::Mat cross;

cv::Mat diamond;

cv::Mat square;

cvi::Mat x;

void applyThreshold(cv::Mat& result) {

// Apply threshold on result

if (threshold>0)
cv:threshold(result, result, threshold, 255, cv::THRESH_BINARY_INV);

}

(A=)
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Morphology (Eish)X|2] S&: Corner Detection (2 AE)

public:

MorphoFeatures() : threshold(-1), cross(5,5,CV_8U,cv::Scalar(0)),

A%

diamond(5,5,CV_8U,cv::Scalar(1)),
square(5,5,CV_8U,cv::Scalar(1)),

x(5,5,CV_8U,cv::Scalar(0)){

// Creating the cross-shaped structuring element

for (int i=0; i<5; i++) {

cross.at<uchar>(
cross.at<uchar> (i,

}

// Creating the diamond-shaped structuring element
0;

diamond.at<uchar>(0,0)

COLLLeeeeo

// Creating the x-shaped structuring element

for (int i=0; i<5; i++) {

x.at<uchar>(i,i)= 1;

x.at<uchar>(4-i,i)

1;
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Morphology (Eish)X|2] S&: Corner Detection (2 AE)

void setThreshold(int t) {

threshold= t;
}

int getThreshold() const {

return threshold;

}

cviMat getEdges(const cv:Mat &image) {
// Get the gradient image
cv:Mat result;

cv:morphologyEx(image,result,cv:MORPH_GRADIENT,cv::Mat());

// Apply threshold to obtain a binary image
applyThreshold(result);

return result;

A%
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Morphology (Eish)X|2] S&: Corner Detection (2 AE)

cviMat getCorners(const cv:Mat &image) {
cv::Mat result;

// Dilate with a cross
cv:dilate(image, result,cross);

// Erode with a diamond
cv::erode(result,result,diamond);

cv::Mat result2;
// Dilate with a X
cv:dilate(image,result2,x);

// Erode with a square
cvierode(result2,result2,square);

// Corners are obtained by differencing
// the two closed images
cv::absdiff(result2,result, result);

// Apply threshold to obtain a binary image
applyThreshold(result);

return result;

}

void drawOnlmage(const cviMat& binary, cv:Mat& image) {

cviMat_<uchar>:const_iterator it= binary.begin<uchar>();
cviMat_<uchar>:const_iterator itend= binary.end<uchar>();

// for each pixel

for (int i=0; it!'= itend; ++it,++i) {
if (1*it)
cv:circle(image,cv::Point(i%image.step,i/image.step),5,cv::Scalar(255,0,0));

} 31/48



Morphology (Eish)X|2] S&: Corner Detection (2 AE)

= Main() &= 7

int main( int argc, char** argv )

{ A%)
// Display the corner image

/// Load image cvinamedWindow("Corner Image");
image = imread( "building.jpg", 0); // Read the file cviimshow("Corner Image",corners);
if (image.empty()){ // Check for invalid input // Display the corner on the image
cout << "Could not open or find the image" << std::end|; morpho.drawOnlmage(corners,image);
return -1; cvinamedWindow("Corners on Image");
} cviimshow("Corners on Image”,image);
// Create a window for display.
namedWindow("Display window", WINDOW_AUTOSIZE); waitKey(0);

imshow("Display window", image );

return O;
/22 AR KA /)
MorphoFeatures morpho; }

morpho.setThreshold(40);

//--AX| 2} L7| --//
// Get the edges
Mat edges;
edges= morpho.getEdges(image);

// Display the edge image
namedWindow("Edge Image");
imshow("Edge Image",edges);

//-- Get the corners--//

morpho.setThreshold(-1);

cv::Mat corners;

corners= morpho.getCorners(image);
cv:morphologyEx(corners,corners,cv::MORPH_TOPHAT,cv::Mat());
cv::threshold(corners, corners, 40, 255, cv:THRESH_BINARY_INV);
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Morphology (Eish)X|2] S&: Corner Detection (2 AE)
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Morphology (HEHeh) X 2| &&: Watershed =€ 7|d

B Watershed(¥E{ M| £) segmentation concept: &= X0 Y&

H| 7} 2LC}H?

Falling rain
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= =2 US A HEAS2 S22 (peak) E= HEHAME 2t2l(watershed line)2 2 HH
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Morphology (HEiSh) X 2] 8&: Watershed
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Morphology (dEfeh* 2| 8&: Watershed =& 7|

B Watershed 2 OA| ZE

= void watershed(InputArray image, InputOutputArray markers)

* image — Input 8-bit 3-channel image.
Parameters: « markers — Input/output 32-bit single-channel image (map) of markers.
It should have the same size as image .
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Morphology (dEfeh* 2| 8&: Watershed =& 7|

® Watershed & 7|82 0N ZE=

//----Watershed segmentation class --//
class WatershedSegmenter {

private:
cv::Mat markers;
public:

void setMarkers(const cv::Mat& markerlmage) {

// Convert to image of ints
markerlmage.convertTo(markers,CV_32S);

}
cv::Mat process(const cv::Mat &image) {

// Apply watershed
cv:watershed(image, markers);

return markers;

(A=)
// Return result in the form of an image
cv::Mat getSegmentation() {

cvi:Mat tmp;

// all segment with label higher than 255
// will be assigned value 255
markers.convertTo(tmp,CV_8U);

return tmp;

}

// Return watershed in the form of an image
cv::Mat getWatersheds() {

cv::Mat tmp;
markers.convertTo(tmp,CV_8U,255,255);

return tmp;
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Morphology (dEfeh* 2| 8&: Watershed =& 7|

int main( int argc, char** argv )

{
Mat image, gray, binary;

/// Load image
image = imread( "test2,jpg", 1); // Read the file

if (image.empty()){ // Check for invalid input
cout << "Could not open or find the image" << std::endl;

return -1;

}

namedWindow("Display window", WINDOW_AUTOSIZE);
imshow("Display window", image );

cvtColor(image,gray, COLOR_BGR2GRAY);

threshold(gray,binary, 120,255, THRESH_BINARY_INV);

// Display the binary image
cv::namedWindow("Binary Image");

cviiimshow("Binary Image",bina/r );
38/48



Morphology (HEiSh) X 2] 8&: Watershed
AZ

// Eliminate noise and smaller objects
cv::Mat fg;
cv:.erode(binary, fg, cvi:Mat(),cv::Point(-1,-1),6);

// Display the foreground image
cv::namedWindow("Foreground Image");
cviimshow("Foreground Image", fg);

// ldentify image pixels without objects

cv::Mat bg;

cv:.dilate(binary, bg,cvi:Mat(),cv::Point(-1,-1), 6);
cv::threshold(bg,bg,1,128,cv::THRESH_BINARY_INV);

// Display the background image
cv::namedWindow("Background Image");
cv:.imshow("Background Image",bg);

// Show markers image

cv::Mat markers(binary.size(),CV_8U,cv::Scalar(0));
markers= fg+bg;

cv::namedWindow("Markers");
cv::imshow("Markers",markers);39/48



Morphology (dEfeh X 2| S&: Watershed =& 7
+

// Create watershed segmentation object
WatershedSegmenter segmenter;

// Set markers and process
segmenter.setMarkers(markers);
Mat res = segmenter.process(image);

// Display segmentation result
//cviinamedWindow(“Pre-Segmentation");
//cviimshow(“"Pre-Segmentation” res);

// Display segmentation result
cv::namedWindow("Segmentation");
cv::imshow("Segmentation”,segmenter.getSegmentation());

// Display watersheds

cv::namedWindow("Watersheds");
cv:iimshow("Watersheds",segmenter.getWatersheds());

waitKey(0);

return O;
\ 40/48



Morphology (dEfeh* 2| 8&: Watershed =& 7|
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Morphology (dEish) X 2] §&: GrabCut =& 7|

B GrabCut concept: /HE =t 2HO| A (FRAIER)E del=Z== HAH 2 cut
A S
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(a) Image with sceds. (d) Segmentation results.
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(b) Graph. (¢) Cut.
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Morphology (dEish) X 2] §&: GrabCut =& 7|

®m grabCut API

= void grabCut(InputArray img, InputOutputArray mask, Rect rect, InputOutputArray
bgdModel, InputOutputArray fgdModel, int iterCount, int mode=GC_EVAL )

Parameters:

«img — Input 8-bit 3-channel image.
*mask — Input/output 8-bit single-channel mask. The mask is initialized by the function when mode i
s set to GC_INIT_WITH_RECT. Its elements may have one of following values:
«  GC_BGD defines an obvious background pixels.
« GC_FGD defines an obvious foreground (object) pixel.
«  GC_PR_BGD defines a possible background pixel.
« GC_PR_FGD defines a possible foreground pixel.
rect — ROI containing a segmented object. The pixels outside of the ROI are marked as “obvious ba
ckground”. The parameter is only used when mode==GC_INIT_WITH_RECT .
*bgdModel — Temporary array for the background model. Do not modify it while you are processing
the same image.
«fgdModel — Temporary arrays for the foreground model. Do not modify it while you are processing
the same image.
siterCount — Number of iterations the algorithm should make before returning the result. Note that t
he result can be refined with further calls with mode==GC_INIT_WITH_MASK or mode==GC_EVAL .
*mode — Operation mode that could be one of the following:
«  GC_INIT_WITH_RECT The function initializes the state and the mask using the provided re
ctangle. After that it runs iterCount iterations of the algorithm.
«  GC_INIT_WITH_MASK The function initializes the state using the provided mask. Note tha
t GC_INIT_WITH_RECT and GC_INIT_WITH_MASK can be combined. Then, all the pixels out
side of the ROI are automatically initialized with GC_BGD .
» GC_EVAL The value means that the algorithm should just resume.
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m grabCut O|X| ZE

= Bgmodeldl fgmodel2 47H0| Zo%t
int main( int argc, char** argv )

{
Mat image, gray, binary;

/// Load image
image = imread( "group.jpg"”, 1); // Read the file

if (image.empty()){ // Check for invalid input
cout << "Could not open or find the image" << std:end];
return -1;

}
namedWindow("Display window", WINDOW_AUTOSIZE); // Create a window for display.
imshow("Display window", image );

// define bounding rectangle --HZ (Z4H| £2) Ho|
cv::Rect rectangle2(10,100,380,180);

cv::Mat bkgModel, fgrModel; // the models (internally used)

cv::Mat result; // segmentation result (4 possible values)

cv::Mat foreground(image.size(),CV_8UC3,cv::Scalar(255,255,255));
Al =)
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// GrabCut segmentation

cv::.grabCut(image, // input image
result, // segmentation result
rectangle2,bkgModel,fgrModel,5,cv::GC_INIT_WITH_RECT);

// Get the pixels marked as likely foreground

result= result&1;
foreground.create(image.size(),CV_8UC3);
foreground.setTo(cv::Scalar(255,255,255));
image.copyTo(foreground, result); // bg pixels not copied

// draw rectangle on original image

cv:rectangle(image, rectangle2, cv::Scalar(255,255,255),1);
cv::namedWindow("Image 2");

cv::imshow("Image 2",image);

// display result
cv::namedWindow("Foreground objects");
cv:imshow("Foreground objects”, foreground);

waitKey(0);

return O;
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B x.copyTo(): Copies the matrix to another one (x=source image).

void Mat::copyTo(OutputArray m)
void Mat::copyTo(OutputArray m, InputArray mask)

m — Destination matrix. If it does not have a proper size or type

before the operation, it is reallocated.

*mask — Operation mask. Its non-zero elements indicate which
matrix elements need to be copied. Keep in mind that the
mask needs to be of type CV_8U and can have 1/multiple
channels.

Parameters:
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