50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

o 18EC733
Seventh Semester B.E. Degree Examination, Dec.2023/Jan.2024
Digital Image Processing
Time: 3 hrs. ' _“"Max. Marks:100

Note: Answer any FIVE full question&f;%gq(?;:;sing ONE full question from each module.

Module-1
Describe the working of sensor strips and discuss the applications in airborne imaging and
medical imaging with neat sketches. (08 Marks)
Define 4, 8 and m coﬁrxectivity Compute the lengths of shortest 4, 8 and m paths between
the pixels p and q in the image segment shown in Fig.QI(b) by considering intensity set
v={2,3,4}. ’

() s
Fig.Q1(b) ' (06 Marks)

Explain the components of an image processing system with a neat block diagram.(06 Marks)

OR

Descrlbe Ultra Sound (US), Jmagmg with any ong. e@ample (medical/industry). Also explain
the methods of image formatlﬁn used in US lmagmg (10 Marks)

Demoristrate with expermients how perceived image quality varies with spatial and gray
level resolutions and diScuss your o.bs’ 'fVatlons with a neat graph on NK plane

“(Tsopereference curve) / (A0:Msicks)

Module-2
Explain the following gray level transformations :
1) Gray level slicing

ii) Bit plane slicing. .~ (08 Marks)
What is meant by hlstogram matching? Develop a probabilistic model for continuous and
discrete functions'to demonstrate histogram matching. (10 Marks)
Discuss local histogram processing. (02 Marks)
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OR Gy
4 a. Explain image sharpening in the spatial domain using second order derivative filter. (Use

Laplacian operator). (08 Marks)
b. Determine histogram matched values for the given input image and target histogram as

shown in Table Q4(b).

7], Palzo) |
< 0.0
0.0
b 0.15 Y
4 0.2 :
S 0.3
6 0.2
7 0.15
Table Q4(b)
Here ri > i" intensity of input image
n; — number of pixels i having intensity level.
P,(z.) — Target histogram g
Givenn — ;Qta,j"ﬁUmber of pixels in an input-image is 4096. (12 Marks)
. Module-3
5 a Define'2D — DFT of an image™f(x, y) and its inverse, DFT. Also state the following
properties of 2D — DFT. ™’
i) Translation & &

i) Rotation

iii) Periodicity

iv) 2D convolution. (08 Marks)
b, Describe smoothing frequency domain filters, for image enhancement. Also explain the

working of following filters for image smoothing in frequency domain :

i) Ideal LPF

i) Butterworth LPF

iii) Gaussian LPF. B il (08 Marks)
c. Explairiselective filtering usfqgi‘bi’nd reject filters.= (04 Marks)
igﬁ_.::.ﬁféz?' :L ;“ ) P
¢ A OR .

6 a. ‘Explain the basic procedure used for filtering in frequency domain. (06 Marks
b. Explain the working of homomorphic “filtering in image processing using mathematica
" equations and response. & (08 Marks
c. State and prove the conjugate symmetry properties of 2D — DFT with respect to an imag

flx, y)- ' : (06 Marks
Module-4
7 a. Explain the module of the image degradation/restoration process. (06 Marks

b. Describe how the images are restored in the presence of only noise interference. Als
explain the following mean filters used for image restoration.
i) Arithmetic mean "
i) Geometric mean
iii)y Harmoni¢'mean )
iv) Contra harmonic mean. (10 Mark
c. Explain, ji:_,gy.erse filtering with necessary mathematical equations and examples. (04 Mark
g 20f3
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OR
Explain the following noise Probability Density Funct
i) Gaussian
ii) Rayleigh
i1i)) Gamma
iv) Exponential
v) Uniform

DF) used in image processing.

vi) Impulse. : e 9@ (12 Marks)
What are adoptive filters? Explain adoptive local noise reduction andza‘doptxve median filter
with the algorithms. e W (08 Marks)
A %@%*
odule-5 A
With a neat sketch, explain ¢ omaticity diagram. (08 Marks)

Describe the process of RGB SI conversions with m@thematlcal equatlons (06 Marks)
What is meant by mathglgaﬁcl morphology? Exp]gmdtlatlon and erosion operations using

mathematical equatlon% £ (06 Marks)
(o OR
Discuss the process of converting HSI to- RGB with relevant mathematical expressions.
b (10 Marks)
te the workmg oper mg and closing morphologxcal operations using
J (08 Marks)
(02 Marks)
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