
NOTES:
• Midterm Exam: Monday, May 15, 1-2pm.
• Sections covered for the midterm: 2.3.4, 2.4 (except 2.4.4), 3.1, 3.2, 3.3,

3.4.1, 3.4.2, 3.5, 3.6, 3.7, Chapter 4 (except 4.3.4, 4.6.6, 4.6.7). Definitions
and proofs of properties of various filters and transforms will be given (up to
5 questions). There will be no programming questions.
• Solutions to selected exercises offered by the authors of the textbook

available here:
http://www.math.ucla.edu/ lvese/155.1.04s/all-problem-solutions.PDF
• Teaching Assistant Ben Cook will hold a review session for answering

questions before the midterm Friday, time 5.30pm, in the usual class room.
• Exceptionally, there is no class on Wednesday, May 17. We will resched-

ule this meeting at a later time, before the final exam.
• Please see the instructor L. Vese on Friday afternoon before the midterm,

after 3pm, if you have questions, at MS 7620-D.

Homework # 6, due on Friday, May 19

[1] The two subimages shown were extracted from the top, right corners
of Figs. 5.7(c) and (d), respectively. Thus, the subimage on the left is the
result of using an arithmetic mean filter of size 3x3; the other subimage is
the result of using a geometric mean filter of the same size.

(a) Explain why the subimage obtained with geometric mean filtering is
less blurred. Hint: Start your analysis by examining a 1-D step edge profile
(see Fig. 3.38 for an example of a step edge).
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[2] Download from the class web page the image Fig5.07(b).jpg (X-Ray
image corrupted by Gaussian noise).

(a) Write a computer program to implement the arithmetic mean filter
of size 3x3. Apply the program to the image Fig5.07(b).jpg
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(b) Write a computer program to implement the geometric mean filter of
size 3x3. Apply the program to the image Fig5.07(b).jpg

(c) Explain your results.

[3] Refer to the contraharmonic filter given in Eq. (5.3-6).
(a) Explain why the filter is effective in eliminating pepper noise when Q

is positive.
(b) Explain why the filter is effective in eliminating salt noise when Q is

negative.
(c) Explain why the filter gives poor results (such as the results shown in

Fig. 5.9) when the wrong polarity is chosen for Q.
(d) Discuss the behavior of the filter when Q = −1.
(e) Discuss (for positive and negative Q) the behavior of the filter in areas

of constant gray levels.

[4] (a) Download from the class web page the image Fig5.08(a).jpg (X-
Ray image corrupted by pepper noise). Write a computer program that will
filter this image with a 3x3 contraharmonic filter of order 1.5.

(b) Download from the class web page the image Fig5.08(b).jpg (X-Ray
image corrupted by salt noise). Write a computer program that will filter
this image with a 3x3 contraharmonic filter of order -1.5.
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