
ECE 661: Homework 4

Due October 14th

Problem:

The goal of this homework is to use the noisy correspondences generated in home-
work 3 to compute the homography between two planar images. Because many of the
correspondences will be incorrect, you cannot compute a homography using all of the
correspondences. Instead, use the weighted RANSAC algorithm described below:

Computing a Homography Using Weighted RANSAC

1. Determine a noisy set of correspondences between the images using NCCmatching
of Harris corner points. You should set the matching threshold low in order to
generate a lot of correspondences (100-1000).

2. For N trials (see Algorithm 4.5 on page 121 in the textbook for a method to
dynamically set N):

(a) Select 4 random correspondences from the complete set using weighted sam-
pling (see the next algorithm). You need to check that the 4 correspondences
are all di�erent.

(b) Compute the homography de�ned by the 4 selected correspondences

(c) Determine how many matches from the full set are consistent with this ho-
mography (e.g. after applying the homography, the distance between the
transformed point and its corresponding point is less than some threshold).
These matches form the inlier set.

(d) Keep the homography with the largest number of inliers

3. Compute a �nal homography based on all the inlier data points using the nor-
malized DLT algorithm (Algorithm 4.2 in the textbook).

Weighted Sampling Algorithm

1. For each correspondence, set the weight wi of the correspondence equal to the
NCC matching score.

2. Compute the sum of all the weights, W =
∑

wi

3. Choose a uniform random sample u from the interval [0, 1]
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4. Choose a sample correspondence as follows:

(a) Set c = 0

(b) for i = 1 to # of samples

i. c = c+ wi

ii. if c ≥ (u×W ) return the ith sample

Solution:

You should turn in a report in pdf format of your homework solution using electronic
turn-in. The report should include:

1. The results when you apply the weighted RANSAC algorithm to the pair of im-
ages at
http://engineering.purdue.edu/ece661/homework/ECE661_hw3_images.zip

(a) You should show the inlier matches by generating a combined image similar
to Figure (b) in the example results. You can use the OpenCV function circle

to mark the selected features and the function line to show the matches.

(b) You should transform one of the inputs to look like the other input similar
to Figure (c) in the example results.

2. The results when you apply the weighted RANSAC algorithm to two pairs of
images taken with your own camera.

3. Your source code.

As always, you are permitted to look at sample solutions from previous semesters (note
that they used RANSAC, not weighted RANSAC). However, the work you turn in must
be your own!
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Example Results:

(a) Inputs

(b) Inlier Matches (c) Transformation of the �rst input to look like
the second
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