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Today’s Objectives

• Introduction to OpenCV

• ROS interface with OpenCV

• Camera Calibration

• Optical Flow
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Introduction to OpenCV

• Open Source Computer Vision Library 
– Created by Intel and Maintained by Willow Garage
– Written in C/C++ for Linux, Windows
– 500+ functions
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Basic Structure of OpenCV
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A basic example

#include <opencv2\opencv.hpp>
#include <opencv2\core\core.hpp>
#include <opencv2\highgui\highgui.hpp>

using namespace cv;

int main( int argc, char** argv )
{

VideoCapture cap(0); // Open the default camera
if(!cap.isOpened()) // Exit, if camera is not successfully acquired

return -1;
Mat frame; // Create image storage
cap >> frame; // Acquire a new frame from camera
imshow("Captured Frame", frame); // Display image
waitKey(0); // Wait for a keystroke in the window
if (cap.isOpened())  // Close camera device

cap.release();
return 0;

}
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OpenCV Basics: Mat 

#include <opencv2\opencv.hpp>

#include <opencv2\core\core.hpp>

#include <opencv2\highgui\highgui.hpp>

#include <iostream>

using namespace cv;

using namespace std;

int main( int argc, char** argv )

{

Mat C = (Mat_<double>(3,3) << 0, -1.2, 0, -1, 5, -1, 0, -1, 0);

Mat a(4,4,CV_32S);

randu(a,Scalar::all(1), Scalar::all(10));

cout << a << endl << a(Rect(1,1,2,2));

Mat image = imread(argv[1], IMREAD_COLOR); 

image.at<Vec3b>(row,col)[0] = 0;

image.at<Vec3b>(row,col)[1] = 0;

image.at<Vec3b>(row,col)[2] = 0;

vector<Vec3d> vv;

vv.push_back(Vec3d(1,2,3));

vv.push_back(Vec3d(4,5,6));

vv.push_back(Vec3d(7,8,9));

Mat vvv(vv);

return 0;

}
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C:
+000.00 -001.20 +000.00
-001.00 +005.00 -001.00
+000.00 -001.00 +000.00
A: 
[8, 6, 5, 3;
5, 8, 6, 3;
8, 9, 6, 3;
1, 6, 1, 7]

A(rect(1,1,2,2)):
[8, 6;
9, 6]

vvv:
+001.00 +002.00 +003.00
+004.00 +005.00 +006.00
+007.00 +008.00 +009.00
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Image_transport

• Image Transport is a package in ROS that makes image 
usage streamlined by specialized transport strategies of 
image compression or video codecs.

• image_transport should always be used to 
publish and subscribe to image

• You will use this package to subscribe to your camera 
feed (from AR Drone) and then run optical flow on it.

• Also, once you have optical flow results, you’d publish 
them as rostopic using this package again

• Find publisher and subscriber tutorials on wiki.ros.org 
for image_transport
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Image Publisher
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Camera Calibration
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Camera Calibration (Cont.)
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Task 1: Camera Calibration

• Camera calibration is the process of inferring 
camera parameters (intrinsic and extrinsic) with 
the help of dataset of images of a known object 
e.g. chessboard, circles, etc.

• You will use chessboard of 9x6 size. With known 
square size, and it’s black and white nature, a 
calibration utility can easily detect the corners in 
an image of chessboard.

• Upon each consecutive frame the utility itself can 
find correspondences and based on 
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Optical Flow
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Optical Flow (Cont.)
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Optical Flow (Cont.)
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Task 2: Optical Flow
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Questions
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