
Roll No. 

ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B . T e c h / B. A r c h (Full T ime) - END S E M E S T E R EXAMINATIONS, NOV / D E C 2023 

B.E. BIOMEDICAL ENGINEERING (Full Time) 
S e m e s t e r VI I 

BM5702 - PRINCIPLES OF DIGITAL IMAGE PROCESSING 
(Regulat ion 2 0 1 9 ) 

T ime : 3 hrs Max. Marks: 100 

0 0 1 P r o c e s s color images and compute image transforms 
C 0 2 P r e p r o c e s s the image using image enhancement and filtering techn iques 
0 0 3 Res to re the degraded images 
0 0 4 Segmen t the region of interest in images 
C O S Apply var ious compress ion techn iques on images 

B L - B 
( L I - R e 

loom's T a x o n o m y L e v e l s 
membering, L 2 - Understanding, L3-App ly ing , L 4 - A n a l y s i n g , L S - Evaluat ing, L 6 - Creat ing) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 
( A n s w e r a l l Q u e s t i o n s ) 

Q. No Q u e s t i o n s Marks C O B L 
1. Wha t a re the attributes of color i m a g e s ? 2 C 0 1 L I 

2. Wha t a re S ingu la r v a l u e s in S V D t ransform? 2 0 0 1 L I 

3. Wha t is meant by histogram speci f icat ion? 2 C 0 2 L I 

4. G i v e the pdfs of the following noise models : i) Uniform and ii) 
E r i ang . 

2 0 0 2 L2 

5. S ta te the d i f ferences between s imple thresholding and hys te res is 
thresholding: 

2 0 0 3 L2 

6. Cons ide r a one-d imensional image f (x) = 60 60 60 100 100 100. 
Wha t is its s e c o n d der ivat ive? 

2 0 0 3 L2 

7. Wha t is the need for feature se lec t ion? 2 0 0 4 L I 

8. W h a t are G L C M fea tu res? 2 0 0 4 L I 

9. Wha t is mn length coding? 2 C O S L I 

10. S ta te the di f ference between inter - pixel and intra - pixel 
redundancy: 

2 C O S L2 

P A R T - B (5 X 13 = 65 M a r k s ) 
(Restr ic t to a max imum of 2 sub-d iv is ions) 

Q. No Q u e s t i o n s Marks C O B L 

11 (a) (i) /Vhat is meant by full color, sa fe color and pseudo color in i m a g e s ? 
Expla in any two color models with n e c e s s a r y d iagrams. 

(7) 0 0 1 L 3 

(ii) Def ine spat ial and intensity resolution. Descr ibe the effects 
produced on a n image when these resolut ions are reduced. 

(6) 0 0 1 L 3 

O R 



11 (b) (i) Determine the C I E chromaticity coordinates of a point given C i = 
(0 .14, 0.4, 2 ) and C2 = ( 0 . 5 1 , 0. 6, 1). F ind the third color C3. 

(5) 0 0 1 L 3 

(ii) F ind the forward D O T of: 

f l 1 1 A 
f (x ,y) = 1 1 1 1 

1 1 1 1 

U 1 1 1 J 

(8 ) 0 0 1 L 3 
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1 2 ( a ) (i) What is meant by homomorphic fi ltering? List its advan tages : (7) C 0 2 L 3 

(ii) Differentiate be tween Smoothing and sharpening filters. (6) 0 0 2 L 3 

O R 

1 2 ( b ) (i) With n e c e s s a r y equat ions, explain inverse filtering used in image 
restoration p rocess along with its constraints. 

(7) 0 0 2 L 3 

(ii) A blur filter h(m, n) is given by: 

h(m, n)=f 0 0.1 0.1 0 ^ 
0.1 0.1 0.1 0.1 

0.05 0.1 0.1 0.05 
1^0 0.05 0.05 0 J 

Give the s teps to get deblur filter result using inverse filter 
approach. 

(6) C 0 2 L 3 

1 3 ( a ) (i) What are the c a u s e s of edge in an image? Wha t are 1^' and 2"'^ 
order der ivat ives of an image? A lso state why the 2"̂ ^ der ivat ive 
based operator is not used in its original fo rm? 

(7) C 0 3 L4 

(ii) Exp la in the wa te rshed algorithm with neat d iagram. Sta te its 
d rawbacks and how it can be overcome. 

(6) 0 0 3 L4 

O R 

1 3 ( b ) (i) Cons ide r the image shown below. Obtain the resul ts of region 
growing algorithm : 

^1 0 7 8 7"^ 
0 1 8 9 8 
0 0 7 9 8 
0 1 8 8 9 

J 2 8 8 9 J 

A s s u m e the s e e d points at the coordinates (3, 4 ) and (5 ,1 ) . 
C h o o s e different thresholds to indicate the results: 

(7) C 0 3 L4 



(ii) S u p p o s e , w e u s e edge models a s shown in the following f igures. 
S k e t c h the horizontal line profile, gradient and Lap lac ian of e a c h 
profile with proper explanat ion: 

(6) C 0 3 L4 

14 (a) (i) Exp la in about stat ist ical and s h a p e based features: (5) C 0 4 L4 
(ii) With a c a s e study, expla in how features are usefu l in medica l 

image d iagnos is : 
(8) C 0 4 L4 

O R 

1 4 ( b ) Exp la in the need for P C A with a help of a c a s e study related to 
medica l data ana l ys i s : 

(13 ) C 0 4 L4 

1 5 ( a ) (i) Cons ide r a 4 x 8 8-bit image: (7) C O S L4 

121 21 21 95 169 2 4 3 2 4 3 2 4 3 
21 21 21 95 169 243 2 4 3 2 4 3 
21 21 21 95 169 2 4 3 2 4 3 2 4 3 

I 2 I 21 21 95 169 2 4 3 2 4 3 2 4 3 ^ 
C o m p r e s s the image using Huffman coding. 

(ii) Wha t is the need for data compress ion? G i v e the d i f ferences 
between lossy and l oss l ess compress ion . 

(6) C O S L4 

O R 

1 5 ( b ) Exp la in the data h ierarchy of M P E G standard. Highlight on the 
f rame formation, encoding and the prediction s c h e m e s . 

(13) C O S L4 

P A R T - C ( 1 x 1 5 = 1 5 M a r k s ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q. No Q u e s t i o n s Marks C O B L 

16. Cons ide r a l inear, posit ion-invariant image degradation s y s t e m 
with impulse response 

S u p p o s e that the input to the sys tem is an image consist ing of a 
line of infinitesimal width located at x=a, and modeled by f(x, y) = 
6 ( x - a ) , whe re 6 is an impulse. A s s u m i n g no noise, what is the 
output image g (x, y ) ? 

(15) C 0 3 L4 


