Digital Image Processing
Spring Semester Exam.

Mansoura University
Faculty of Engineering

Biomedical Engineering Program - Level 300
Exam Date: 11-5-2019
Allowed Time: 2 Hours

Attempt all questions. Assume any missed data. Full mark is 50

Q.1) Correct the errors, if any, in each of the following statements: [10 Marks]
L (True) 38 o) say s Aleal) i) 581 cdasaas DlaY) S 1Y) o
b (B ALK Al GG (False) 4l )l sagy ddaadl o8 oS) ikl Yl cdS 1y e
a. The more the spatial resolution, the more pixels are used to display the image.

b. In neighborhood processing, a pixel's grey value is changed without any knowledge of its
surrounds.

c. Most filter masks are rotationally symmetric, so that spatial filtering and spatial convolution
will produce the same output.

d. Low-frequency components are characterized by large changes in grey values over small
distances.

e. The shifting property places the dc coefficient in the top right corner of the matrix.

f. Image restoration concerns the remaoval or reduction of degradations which have occurred
during the acquisition of the image.

g. Periodic noise can be cleaned by using spatial domain techniques.
h. Median filtering seems almost tailor-made for removal of speckle noise.

i. Double thresholding brings out subtle features which single thresholding would be unable to
do.

j.  The human visual system is particularly attuned to two things: edges, and color.

Q.2.a) “On 15-4-2019, a structure fire broke out beneath the roof of Notre-Dame Cathedral in
Paris. The building’s spire had been destroyed and its upper walls were severely damaged”.
Suggest how can image processing help in the restoration stages of the beloved Cathedral? Is it
possible to suggest an image processing system for fire detection? [5 Marks]
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~Q.2.b) Give a short answer to each of the following questions: 15 Marks}

a. "lmage processing operations may be divided into three classes based on the information -
required to perform the transformation” Justlfy this statement. Give a block dsagram :
realization for one of the three classes. j

b. “The Fourier transform is of fundamental Jmportance to image processmg Justify ’rhls
statement. Write a short note on the ‘shifting’ property. ;

c. “Adaptive thresholding can be useful in many situations’”. Justify this statement. State the
main applications of thresholding.

d. "An appropriate use for the Laplacian is to find the pOSIfIOn of edges by locating zero
crossings”. Define the terms 'Laplacian’ and 'Zero crossing'. State the main steps of Marr-
Hildreth method.

e.

“There are two methods that can be used in color processing”. Compare between these
methods using block diagrams only.

Q.3.a) "The image processing task required
to detect colon cancer using a CT image is
of vital importance” Justify this statement
showing the importance of image
processing in medical diagnosis. [5 Marks]

Q.3.b) Find the two strongest lines in the binary image shown below using two different methods.

[10 Marks]
X

0 1 2 3 4 5 6

0 1 0 0 0 0 0 1 3

1 0 1 0 0 0 1 0 |

2 0 0 0 0 0 0 ! 0 |
y 3 0 0 0 1 0 0 0
4 0 0 1 0 1 0 0
5 0 0 0 0 0 1 1
6 1 0 0 0 0 0 0

Q.3.c) Suppose a 4-bit grey-scale image has the following grey values distribution:

o |

100 45 | 80| 40 | 20 | 10:{ 0.0 ] o | 0. { 0| 0. 04

-.i Sketch the histogram of this image. What do you expect about the appearance of this
' image?

il Use histogram stretching to improve the appearance of the image, Sketch the resulL

" Hint: Use the following strelching function: j = —?—T (i~+2, 1€ic7 ‘ L] Mar ks] -

 © Best wishes®
ﬁssoc,.ﬁhr_ff Hossam ELDin ﬂou.ftaﬁ_‘ .
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