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CSE 4733: Digital Image Processing
Programmable calculators are not allowed. Do not write anything on the question paper.

Answer all 3 (three) questions. Figures in the right margin indicate full marks of questions whereas

corresponding CO and PO are wrItten within parentheses.

a) Image acquisition consists of two major operations, namely 'sensing’ and 'digitization’ dun
ing the process involved in obtaining a digital image /(I,y) from any scene. How do they
affect the size and color information of an image? Explain with necessary illustrations.

b) What are the illumination and reflectance components of an image formation model? How
is the intensity level deflned from this model?

c) Consider the two subsets, S1 and S., shown in Figure 1 . For the intensity valid for traversal
Y = {1} , determine whether these two subsets are (i) 4-adjacent, (ii) 8-adjacent, or (iii)
m-adjacent. Explain your answer(s).

S2Sl

I

I

I

I

I

I

I

I

I

I

I

I

I

I

0

1

1

0

0

0

0

0

0 0

Figure 1: Binary matrix for Question 1.c)

a) What are the differences between image averaging in time domain and space domain?

b) Which two conditions should a transformation function T(r) satisfy? What are guaranteed
by these conditions?

c) Write a short note on the following color models:
i. HSI

ii. CMY
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An HSI image is generated from this image
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Figp„ 2, RGB Image for Questic"' 2'd)

saturation component S onIY- Explain the outPut

a) Consider the gray_scale image in Figure 3. How can you extract the boundaries of the clrcu
lar blobs?
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Figure 3: Gray-scale image for Question 3'a)
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a completeIY automated procedure for extracting all connected components. Assume that
points belonging to connected components are labeled as 1 and background points are la-
beled as 0.

c) A preprocessing step in an application of microscopy is concerned with the issue of isolat-
lng individual round particles dom similar particles that overlap in groups of two or more
particles. Assume that all the particles are of same size as shown in Figure 4.
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FiWe 4: Image with round particles for Question 3.c)

Propose a morphological algorithm that produces three images consisting respectively of:
I' OnIY particles that have merged with the boundary of the image.

ii. Only overlapping particles.

iii. Only non-overlapping particles.

Note that, all non-overlapping particles ideally have a radius of 11 pixels.
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