IMAGE PROCESSING (RRY025)

One of the Exams in 2012/2013

1 NOISE REMOVAL / IMAGE PRE-COMPRESSION [15 points]

(a) [4p] What is additive white Gaussian noise? How can you remove it from an image?

(b) [8p] What is Poissonian noise? What are the fundamental differences between this type of
noise and additive white Gaussian noise? When does Poissonian noise occur? How can
you remove it from an image?

(c) [3p] How would you pre-compress a noisy image in a rigorous way? The noise present in the
image is of no interest, and pre-compression should produce as few artifacts as possible!
Does your answer depend on the type of noise, or not?

2 MISCELLANEA [15 points]

(a) [5p] A dear friend of yours invites you to her new office. As soon as you enter, you get
surprised: far away from the door, there is a nice photo of you! You get flattered and ask:
‘Why do you have a photo of me in your office?” She answers: ‘Go close to the photo and
you will see that you are wrong!” You go close to the photo and get even more surprised:
it is a photo of her!! How is it possible?? (Your friend is not a magician, but an expert
image processer :-)

(b) [5p] Suppose that you throw a Swedish krona in the air 100 times, and that you write down
the result of this experiment in the form of a binary image of size 10 x 10: when you get
‘head’; you write 0; when you get ‘crown’, you write 1. What will be the (approximate)
value of the single-pixel entropy for this image? If a person tells you that she has done a
similar experiment using another coin, and that the resulting single-pixel entropy is much
less than 1, what can you conclude about the coin (or the person)? Help: plog,p — 0 as
p — 0.

(c) [2p] You have two images, A(z,y) and B(z,y), that have the same size but represent
different objects. Suppose that you do the following. You low-pass filter the first image;
call it App(x,y). You high-pass filter the second image; call it Byp(x,y). You then add
Byup(z,y) to App(x,y). What does the resulting image look like when you watch it from
a short distance? And when you watch it from a long distance? Perhaps, I am helping
you too much :-)

(d) [3p] In your opinion, what is the most interesting topic of the course? Explain how im-
portant this topic is in the context of image processing, and how important it is for your
studies/job.
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