CS474/674 Image Processing and Interpretation
Fall 2009 — Dr. George Bebis
Homework 1 - Solutions







3. Problem 3.11 (page 194)

First, we obtain the histogram equalization transformation:
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Next we find
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Finally,
z=G6"Yv)=x/7.

But only positive intensity levels are allowed, so z = +/v. Then, we replace v with
s, which in turn is —r? +2r, and we have

z=y —r&+2r.
5. (Graduate Students Only) Problem 3.7 (page 194)

Let n = MN be the total number of pixels and let n;, be the number of pixels
in the input image with intensity value r;. Then, the histogram equalization
transformation is

k L
Sp=T(r)= an}./n = FZ””'
j=0 j=0

Because every pixel (and no others) with value ry is mapped to value sy, it fol-
lows that n;, = n,,. A second pass of histogram equalization would produce
values v according to the transformation

But, s =My, SO
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which shows that a second pass of histogram equalization would yield the same
result as the first pass. We have assumed negligible round-off errors.






