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Q1

Q2

You are given an image g(x,y) as Figure Q1. It shows a grayscale image corrupted by salt and
pepper noise. The black, grey and white colour pixels are represented by 0, 128 and 255,
respectively. You are required to remove the noise in this image by using threshold technique
to produce an output image, /s(x,y).

Figure Q1

(a) Provide a flowchart for the whole process.
(8 marks)

(b)  Write detail explanation on each process in Q1(a). Provide as well the threshold
equations and values for your denoising. You can use images/figures to support your
explanations.

(22 marks)

Suppose we have a 1-D row matrix (1x8) for a grayscale image, ¥ as shown in Figure Q2.

Figure Q2. Original image, V'

(a) Propose a new set of pixel values for ¥ using your IC numbers combination. Please
provide your IC number at the beginning of your answer.
(1 mark)

(b) Perform a wavelet domain transform to V" using 1-D Discrete Wavelet Transform
(DWT) at decomposition Level 3, d3. Show step-by-step calculation for your answer.

(27 marks)

(c) Perform cut-off to your pixel values for ds, denoted as d3curof. Show step-by-step
calculation for your answer.
(2 marks)
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(d) Perform reconstruction Level 3 for Inverse Discrete Wavelet Transform (IDWT) to
get Veuroff. Show step-by-step calculation for your answer.
(20 marks)

Q3 (a) Provide an example of a grayscale image represented by pixel intensity values, which
sized 5 x 5 pixels. Draw a matrix as in Figure Q3(a) consisting of the combination of
any integer from your Identity Card Number (NRIC), number “0” and number
“2557. Please provide your IC number at the beginning of your answer.

¥

1 2 3 4 5

1 sl 2021217

2 22?70?27

x 3 L2277
4 202277

5 221?717 7?

Original image, f(x,y)
Figure Q3(a)

(2 marks)

(b) Figure Q3(b) shows 3 x 3 structuring elements, B. Find the output pixel value of
Figure Q3(a) and B for pixel location at location at (1,1) and (1,5) without using
padding technique for the dilation method. Perform cut-off to your final answer.

Y
1 2 3
I (1 |2 |3
x 516
71819
B
Figure Q3(b)
(18 marks)
-END OF QUESTIONS -
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