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Information for candidates

1. Thisexamination paper contains 5 questions totaling 15marks

2. Themarksfor parts of questions are shown in round brackets.
Advicesto candidates

© - You should attempt all questions. © - You should write your answers clearly.

Basic notions: The aims of the questions in this part are to evaluate the required minimal student knowledge and skills.
Answers in the pass category represent the minimum understanding of basic concepts: Image Processing Systems,
Rel ationshi ps between pixels and Distance Measures.

Question 1 (3 marks)
Multiple choices (circle the most appropriate one):

1. MRI Technology is an application of --------- band.
a) EM Spectrum
b) Acoustic
c) Utrasonic
d) Electronic

2. The image type that must contain a colormap agagiled --------- :
a) True color
b) Binary
c) | ndexed
d) Grayscal e

3. Computer vision defined as a discipline in whicl-------
a) both the input and output of a process are inages.
b) the input of a process is an inmage description and the output is inage
c) both the input and output of a process are descriptions.
d) the input of a process is an inmmge and the output is an image description

Question 2 (3 marks)
a) The following matrix represents a binary image, hmany 8-connected and 4-connected objects this
matrix has? (1.5 marks)
1 00000
011000
010100
000110
010110
O000O01

b) Give the formula for calculating D4 (city block thece) and D8 distance (chess board distance)eof th
digital image. (1.5 marks)



Familiar and Unfamiliar Problems Solving: The aim of the questions in this part is to evaluate that the student has some
basic knowledge of the key aspects of the lecture material and can attempt to solve familiar and unfamiliar problems of
low-level and high level digital image programming using MATLAB.

Question 3 (3 marks)

Write a matlab function calle@et Bi nar y that accepts the following arguments: gray imbagel ow i mi t
and hi ghl i m t, the function finds all image' pixels that aretlhe domainf oW imt , highlimt]
and returns a binary matrixthat is of the same size lbswhere 1 for pixels satisfying the domain condhtand

0 otherwise.
HI NT: Use | ow Il evel processing (for |oop structure)

Question 4 (2 marks)

Write a Matlab function; call iti"menhancel" that accepts a gray image (caff  and returns the enhanced of
that image (call ig) using the following equations:

g=(f —64)/128 255

Where § is the output image,f is the input image,

» Display the input and the output images in yourecod
* Use high-level processing (vectorization )

Question 5 (4 marks)

Write a matlab function that accepts a gray orretyi image (call if ) and returns the negative of that image
(call it g) using the following equations:
g = 255-f; for uint8 i nage data
g = 1-f; for | ogical inage data
* Use preallocating arrays for the output image.
* Use low-level processing.

GOOD LUCK



