
CSE 152 - Introduction to Computer Vision

Assignment 3
Due Thursday, May 20

Reading. Trucco and Verri: Chapter 7.

Question 1 (5 pts.) Assume that the camera always moves in the XY plane.
Show that:

1. The essential matrix is in the form:

E =




0 0 a
0 0 b
c d 0




for some a, b, c ∈ R
2. Show algebraically (not geometrically) that the epipolar lines are

parallel.

Question 2 (20 pts) Write a program to compute the disparity between two
images using the correlation matching algorithm (Trucco and Verri, page
146-147). You can assume that the images have been rectified so that the
scan lines are epipolar lines. The function should return the disparity map
in the X direction in a form of a matrix where positive values indicate the
pixel is moved to the right. Use the normalized cross-correlation for your
program (see exercise 7.3, p. 172). Also, you need to pick up reasonable
value for the search region R(pl)

Try your program on the image pair ’left.bmp’ and ’right.bmp’ with the
correlation window 2w+1 = 1, 11 and 21 . Display the disparities in each
case. Use the following code to display your disparity as image:

%assume you have disparity map stored in disp
r = max(max(abs(disp))); %get the range of disp
imagesc(disp,[-r,r]); %display disp
colormap gray; truesize;

Matlab hint: padarray, max, imcrop, normxcorr2

The code below show how to use normxcorr2 to find the normalized cross-
correlation between two points (x, y) on the left image and (x′, y′) on the
right image with the correlation window is 5 (w = 2).

1



patA = imcrop(img1,[x-2,y-2,4,4]);
patB = imcrop(img2,[x’-2,y’-2,4,4]);
X = normxcorr2(patA,patB);
c = X(5,5);

Make sure you have enough space to extract the patch A and B in each
image. Besides, you may speed up your program a bit by computing the
correlation between patch A and the whole search region as once.

Question 3 (20 pts) Estimate the Essential matrix using the standard 8 point
algorithm (Trucco and Verri, p156).

1. Manually select at least 12 corresponding pairs in two images phone left.png
and phone right.png (Matlab tool cpselect)

%load image
cpselect(im1,im2);
%Select about 12 correspondences.
%Goto file menu and save data to the workspace.

2. Construct the coefficients matrix A and use that to estimate essen-
tial matrix (Matlab hint: svd). Output the result numerically (3x3
matrix).

3. Draw all points and the corresponding epipolar lines on top of each
images.

4. You don’t need to implement Harley’s normalization

What to hand in:

1. Written answer with figures for Question 1.

2. Three disparity images for Question 2.

3. The 3x3 essential matrix for question 3.

4. 2 images for question 3.

5. Print out of all source code.

6. Turn in assignment during class on Thursday, May 20.

7. Submit source code using ’turnin’ no later than 23:59:59, May 20. For
instruction, see the class web page.
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