
CSE 166: Image Processing, Fall 2020 – Assignment 7
Instructor: Ben Ochoa

Due: Wednesday, December 9, 2020 11:59 PM

Instructions

� Review the academic integrity and collaboration policies on the course website.

� This assignment must be completed individually.

� This assignment contains both math and programming problems.

� Programming aspects of this assignment must be completed using MATLAB.

� Unless specified below, you may not use MATLAB functions contained in toolboxes,
including the image processing toolbox. Use the MATLAB which command to deter-
mine which toolbox a function is contained in. If you are unsure about using a specific
function, then ask the instructor for clarification.

� It is highly recommended that you begin working on this assignment early.

Submission

� You must prepare a report as a PDF file. The report must contain your solutions
and results, and all of your MATLAB source code as a listing in the appendix of your
report.

� Additionally, you must create a zip file containing all of your MATLAB source code.
Your source code must contain a file named main.m which runs all code necessary
to produce results for your report. main.m should run start to finish without error.
Use relative paths to read input data. For questions which require numerical output,
main.m should print a message indicating what question is being answered followed by
the numerical output for that question. Example: display(‘Problem 2b’) followed
by your answer to problem 2b. The instructors should be able to reproduce your report
by running main.m

� You must submit both files (.pdf and .zip) on Gradescope. Please assign the pages of
your PDF submission to the corresponding problems.

Problems

1. Textbook problems (7 points)

(a) Problem 10.6 (1 point)

(b) Problem 10.10 (2 points)

(c) Problem 10.26 (2 points)

(d) Problem 10.41 (2 points)
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2. Programming problems (30 points)

(a) Canny edge detection (10 points)

Develop a MATLAB script called hw7_canny.m that reads the input image coins.
png (included with MATLAB), applies Gaussian smoothing with standard devi-
ation 0.5, computes the gradient magnitude and angle images, and applies non-
maximal suppression to the gradient magnitude image.

Include in your report figures of the smoothed image, the gradient magnitude
image, angle image, and the output image after nonmaximal supression. Label
each image, include colorbars, and scale each to the same size in the report.
Briefly discuss the resulting images and how you might implement edge linking
techniques using these outputs. Explain your reasoning.

You may use the imgaussfilt function. Use the function imread to read the
input image in MATLAB. Use imshow, imwrite, or saveas to display or write
the output image in MATLAB.

(b) Region segmentation using k-means clustering (20 points)

Develop a MATLAB script called hw7_kmeans.m that reads the input image
onion.png (included with MATLAB), randomly initializes a set of means, and
then iteratively assigns samples to clusters using Euclidean distance followed by
cluster mean mi updates. The script must perform a test for convergence

k∑
i=1

‖m(t)
i −m

(t−1)
i ‖ < T

where T is the specified nonnegative convergence threshold T , but must also stop
iterating after a specified maximum number of iterations N . k, T , and N are the
input parameters to the script.

Include in your report the results when running the algorithm with k = 4 and
k = 8 means. For each image, include the convergence threshold T , the number of
iterations t (and whether or not it converged), and the number of means k. In the
output image, set each pixel to the mean mi value corresponding to its cluster.
Briefly describe the differences between the two images and how k impacts the
result.

Use the function imread to read the input image in MATLAB. Use imshow,
imwrite, or saveas to display or write the output image in MATLAB.
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