5 N

Final (100%) June 28th

Please remember to write down your name and student number,

The procedures leading to your answers are required to grade.

1. (33%) Answer each of the following questions:
(a) (5%) Draw and explain two examples of “optical illusion.” %éig%
- pen_|
(b)  (5%) Describe and explain “highboost filtering.” ,)E’;)t‘\gp& ;%}[?z ,
(¢)  (5%) Describe and explain “ringing effect”. 3@@’5‘&5{ i
(d)  (5%) What is the purpose of using backpropagation in CNN? ﬁ,\]{g‘f %
&
. s . . » \
()  (5%) Describe and explain “brightness adaptation. ﬂ@@fﬂ;%%(
(H (8%) What is aliasing? What condition can cause aliasing?_ 5;‘,
147 (7

2. (10%) Describe how to test the effect of blind spot using the figure below.
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3. (25%) Consider the following intensity matrix of a 5x5 image A. The depth of a pixel is 3 bits.
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(a)  (15%) For image A, what is the intensity matrix of the histogram-matched image such that the /j
output image has a histogram of the shape similar to what image B has?
(b)  (10%) What is the intensity of the pixel in the middle position (shaded one of Image A) of the

median-filtered image?

?1. (5%) The discrete Fourier Transform of two-variable function f{x,y) is defined as
M—-IN-I
Flu,v)= YY" [(x,p)e?2 =M™ 4 20,12, M —L;v=0,..,N -1.
x=0 y=0

Prove that f(x, y) is realand even <> F(u,v)is realand even .
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5. (15%) The continuous Fourier Transform of one-variable function f{x) is defined as
F(u)= .[ f(x)e " dx.

(a)  (8%) Derive the Fourier transform of f{z) shown below.

(b)  (7%) Draw its spectrum of Fourier transform.

6. (12%) For the CNN below, there are 6 feature maps for the first layer and 12 feature maps for the
second layer. The receptive field is 3x3. And, 2x2 max pooling neighborhood is used. Suppose that the
83 & size of an input image (greyscale) is 30x30.
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(a)  (6%) What are the spatial resolutions of the feature maps in the first layer and in the second
V&’U’X t27L\L

layer, respectively? What are the resolution of the pooled feature maps in the first layer and in

the second layer, respectively?

[U2'% vrb . ;
(b)  (6%) According to what we taught in the class, calculate the number of the parameters to

generate the feature maps in the first layer. Similarly, calculate the number of the parameters to

generate the feature maps in the second layer.
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