POKHARA UNIVERSITY

Level: Bachelor
ngmmmﬂ: BE

Course: Image Processing and Pattern Recognition

Candidates are required (o give their
as practicable.

The figures in the margin indicate full marks.

Attempt all the quesilons.

a) Define digital image processing? How is an image wransformed into ¢
Grey level image? Explain with an example and pseudo code.

Semester;: Fall

Year

Full Marks: 100
Pass Marks: 45

Time

12019

+ 3hrs.

answers in their own words as fur

-

b) What is zooming? [lustrate with an example by interpolation and 7

replication.

2) Compute the histogram :qualimﬁ?n from the given data,

[nput Image :- 4x4 Image

Gray Scale=[0,9]
2 3 = 2
4 2 4 3
3 2 3 5
2 4 2 4

b) Write algorithm of Haar Transform. Compute the Huar

Trapsformation for the order E_M
a) What ids histograms cqualization? Write the algorithm and pseudo 8
code for histogram equalization with suitable example. _
{.ist Biit Some {mporiance noise probability density functions used in.

image processing and sketch their plotsid

Ul o

=

[

=1

a)- W_Elgl__d_a you mean by predictive coding in image compression” ‘J__.-—: b
b) With necessary [igures, explain the opening aiid ¢losing. Brielly

explain the algorithin for fossy predictive coding using feedback
a) Construct Huffman code for each gray level and find the compressivn

ratio and coding efliciency.

-
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J
Gray 0 1 2 3 4 5 5 A
level
o of | 113 | 139 | 142 | 145 | 181 | 105} 50 | 1323
pisels
b Lxplain Segmeritation by thresholding with its feature thresholdingand 7
Amplitude thresholding.
s. a) How can you detect edges with gradient filters?\Give different first 7

brder derivative based (gradient) filters.
b) Given an image, "A" represents its pixel position. IE‘_A_'JS the starting 8
pixel, write down the 8-chain codgeand find shape nun{? of it.

- A* | A
A A

A A
A A
Tt

Wrile short notes on: (Any two)

a) Neural Network __ -

b) Leaming in perception network v
¢) Dilation and Erosion
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Level; Bachelor
Programme: BE

POKHARA UNIVERSITY

Course: Image Processing

Semester: Spring

and Pattem Recognition

Year + 2019
Full Marks: 100

Pass Marks: 45
Time + 3rs.

Candidates are required to give their answers in their own words as far

as practicable.

The figures in the margin indicate Sull marks.
Attempt all the questions.

. a) Define digital image. Explain the process of image sampling and 8

quantization in the digital imag
“ b),/ Write the algorithm and pseudo
' Average filtering on the given i

r

e representation with figures.

code for averape filtering and apply 2D 7
mage. Use 3 x 3 sampling window and "~
-

Keep border values unchanged.

| b |4 O . |3- |1
2 (2 2 3 |3
[ 0 1 0
1 H2 2 2
i R EREBNE
— T V& |2 |5 |0

2. a) What is histograms
for histogram equalizatio
b) Compute the 2-D discrete

image block below:

5 6 8 10
6 6 5 7
y 5 -3 6
-
g 3 5

equalization? Write the algorithm and pseudo code 7
n with suitable example. —
walsh-Hadamard transform_of the given 8
——— e o
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(1.

o) What are the usages of derivative based filters, De

rive mask for

Laplacian second order derivative based. : 7
by What is Image Restoration? Compare it with image enhancemeny,
1 Construct HufTman code for each gray level, :
Gray |0 | 2 3 4 5 6 7
1_}5}
(n(r) |60 | 100 | 260 |20 | 150 [ 90 | 110 | 234
Where, r =Gray level
n(r) = No. of Pixels having r'* gray level
b) Explain the working principles of lessy predictive coding withs
7

necessary block diagram,

a) What is morphological image processing? With necessary figures, 3§

explain the opening and closing.

a) How can you detect edges with gradient filters? Give different first 7

order derivative based (gradient) filters.

4} What do you mean by imagé segmentation, give the algorithm for 7

basic adaptive thresholding.
b) Explain Minimum Distance Classifier for Pattern Classification with 8

e -
necessary equations and an example.

Write short notes on: (Any two),

a) Shape Numbers

b) Pattern with Pattern Class

¢) Gray level slicing

2%5
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a) *»Wlmt issardigital image? Explam 5
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Level: Bachelor'#: . ' 'S¢ T s
For-n Semester:Fall
Pricis Year
gramme:BE. [‘ull Matks: 100

Cowse: Image Pmcess mg_ and Paltcm Recognition Pass Marks: 45

\

Time

: hrs.

Candidates are r Equfred 1o give rhe:r answers in rheu' own words as fur

as pracricabfe

The figures in the margin md:cm‘e qu

fAﬂEmP! aﬂ.’ the quesfmﬂs. e

resolution W1th examples.

' '"ﬁlme {:fthem in hne.ﬁ" b

'a) Gwsn heluw are gm}' levgl frequem:les 0

histﬂgram over the range.

mar!r.s

e

pﬂﬂzﬂ resolution and intens ity Jevel

f a 3 1:111: unage Egualize the

)

b State- different types: of. Gmy Lavel T:ansﬁ:nrmatmns Explain any g

7

-
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nhancément and image esto
their prob bability density

|:and find compress jon

Fourier
ration. Explam different
functions.

l:lnnﬁm filtering? Explain

Trans form?
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PFOKHARA UNIVERSITY

Level” Nachelo Semester - Spnag

Moglam: BE

Course. Image Processing and Patiern Recognition

Camdidaics ure required 1o answer in thetr swn words s for as prociicuhle
Ihe figures in the margin indiure full marks,

Allempt all the questions.

Group « Az (5x10=50)
Q. N |

using a 3x3 bit neighbourhood finding.

Year

L

Full Maran ©
Pass Mok 118

Time

p R

Consider the lollowing image with the new pixel at (2.2} if the smoothing 15 done L

3 4 1 T 7 !.

2 5 6 2 0 :_

1 5 7 6 1 '

1 2 2 3 i 0

4 7 $ & 7 ‘
a) Mean Filter

b) Weighted average filer
¢} Median Filter

d) Min Fileer

¢) Max Filter

g images of s 10
- eolgin the components of digital image processing. How many mag
hE E;?HTTTELT witlh F;-‘uil gray value can be stored in a 512 MB storage space?

ORr

Com; i ] Fast Fourier Transfunn
belween Discrete Fourier Transform {DFT) and _ _
[FFI"I;.::ith refercnce to Digital Image Processing. Derive the equations of FFT

algorithin for one dimensional case.

JQ.N.3  Usiog the coneepl of Hit, Fit and Miss, and 1aking 2 stewctural element of your LY

choice, explain erosion and dilation with pictorial examples.

] - & m F‘ -
- iy ie ysed in boundary deteclion n!um_a;e? Juﬂf!‘y- Explain |
Q.N.4 ﬂﬁ;f: ??ﬁéﬂinkin;:ﬁﬂs Hough Transform in detail with suitable figures.

| 3 he source with 4t
i i en lossless & lossy compression? Consider the sou
Q.42 Eﬁzl;?::;:rg$Mm code and elficiency for intengity values in followmg

pormalized histog:am 5 P E

Gray Level (n) |0 1 L 1 1

Pin) 025 |025 |0125 joa2s |0.425 |0.0625 | 00625 5
b
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A What 18 e and frequency doma
wy Compute the DET of {x)— {1
¢)  How do you converd gpecial dav
dy  Apply confrast F[r-r:_l:llinp: technigque on

Group - 11 (] x2(=10)

in transformation?
-1, 2] |
| domain inlo frequency domain? _
3.bit gray level image of size x4,

6 6 2 3

3 L 4 7

2 Ey 4 1

¥ .1 J 3 6 4

P S -

11
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_ |
Level: Bachelor

Semz.~izm Fall You 12024
Procramme: BE Erlt Macks - 162 SO, 3
Conion: Tangis ! "acessing and Pattern R=zognirion Pass Marks : 45 b) What de you mean by image s Tntion, give = do aleoidem for
Time =3 hrs. basiz actaorve thresholding. . —
Cardidates are reguired to give ihei- orsviers in thedr o owr: words 23 far B O e . . g
ofimage E-BEEEE:.R_.HH Ew-_&aln._._. oy

FOKHARA ‘ERSITY

as practicable,

The figures in EIEHHEERL_."[.. ey,

Attempt all the questions.

L. a)

b)

2. a)

b)

3. =)
b)

4. a)

b)

Define digital image processing? mﬁbﬂggﬁnﬂzﬂsg tsof & a)

&m mage Processmg Systom.
What is Neighborbood .Operations EEEEE
Laplacian Filter Mask by using ﬁa&iﬁﬂuﬁ_._uhuaﬁ

ﬂHﬂH—E.

e

5. 2) Decfine stmcnwing elements, &

image Emauwﬁou.uﬁ-lﬂnwﬁn o

fentr= s=lection.

What is zooming? [lustrate with an example by interpolation and 8

replication.
What is histograms equalization? Perform the F&Eaﬂ:ﬁiﬁ

on the fallowing 8-bil gray level image and also scalc the intensity
from 1 to 20,

Z |4 |3

7 3 1 2
T 6 4 7
What are the teps avolved i requency domain filtering? Explain the

From the following probability distribution construct the Huffman

Code for each gray level and find efficiency of the coding.
e 1 P B .
m _pos b1 pas pis p3

predictive coding.

Puge 10f 2

7. Write short notes on: (Any two)
Template Matching
b) Sizps of Pattern recognition system
7 ¢) Bayesian Classifier
7
§
7
T
Pagel

1 and erosion m . @by
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b) Define thresholding. How can we sclect the eflicient threshold 7
value for image segmentation? Inﬂﬁ:?wnﬂnﬂ.ﬂ..&:h—nﬂr..an

CamScanner

- Year 025 : ol 3 Sresbobd
M.__w.ﬁn._ _wm,-_o_nnﬁ and Pattern i o Eiﬁwhﬂﬂ“mﬁﬁ. ? How
i g Recognition (New)  Pass Marks : 45 ? . .
Time :3hm 4. a) Eiggﬂurig_ﬂiﬁcﬁ coding B
Condidares are 1o pive their in their wards with necessary diagram,
as procticable. T———— e . oo b) What is edpe detection? Explain the edge detection operators with 7
The figures in the margin indicaie full marks. mask. o
Arempr all the gueitions 5. a) g:?ﬁggfﬂgﬂﬁqi!ig ]
l. a) Define sampling and quantization in image scquisition. How 8 GayLeves T 0 T 1 u.._d.u R
!Emﬂur“ﬁa“u”ﬂ% o o - Frequency | 7 | 3|23 |44 |58 |28 )16 | 11|
Lisi the basic formation technique b} Dcfine shape number. How does the order of a descriptor determine 7
" Eﬂﬁhﬂﬂﬂiﬂﬂag Perform the 7 the efficiency of shape representation] Demonstrate that shaps
numbers are ongin-invaciant with the belp of given shape.
Gray level = 1 4 |5
| Frequency 40 | 60 30 |90
2 &) Wha is HE_EE E..Enuﬂ_:u Peform En Eu.:ua.ﬂ .4
equaliration on the following B-bit pray level imape.
3 2 4 5
1 2 2 2
7 3 1 2
7 B 5
OoR :
A prayscale image has poor contrast. Describe how histopram 5. fine
equalization improves the image quality. libustrals: with a sample a) nx patiem and patiem recognition sysiem. explain the sieps use 8
b) __.—iq m_.md rﬂﬂ:!ﬁ be nsed for feavare and 7
can
b) mhm—u-:&ﬂn.nuunﬁnnﬁ__n_u an imape with the graphs and their 7 chami ) Ex exiraction
7T W .
3. a) Unm.unnu.n_:—.auﬂ.ﬂﬁ!_r its expressions? List oot its properties 8 Hnﬁuﬁnsﬂwﬁri;ﬂu
and uses. Discrete transform
R b)  Image degradationirestoration model

0
Derive the Kemel for Haar transform of N=2 order. €}  Hopfield Metwork
slof1]1
o4
515
3l

4
4
1

| -]
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]
POKHARA UNIVERSITY b) Find the Shape Number for the following Boundary Image. 7
Level: Bachelor Semester: Fall Year D 2025 1*
Programme: BE Full Marks : 100 § 11
Course: Image Processing and Pattern Recognition Pass Marks ; 45 ] 1
Time :3 hrs. 1 1

ﬁi.&ﬂuagihfqiuﬁgiiiiﬂ? 1 L 1 _

E - - - .—. ” -

The figures in the margin indicate full marks 1 1

Aftempt all the questions. |

i i i ud 6. &) List the Different approaches of Image Segmentation? Explain 8

1. a) “uu___”n: u.-E._.nmnn Processing? Explain the elements of Digital B ) oy sl En.._nwam o maa_ﬁ. o
b) Given the following gray level histogram of an image. Compute the 7 b) What is an anificial j..._.h.ﬁ ﬂn—!n__.r.m.muﬁ.mﬁ..u its architecture
gray levels after histogram equalization. discuss one real-world image processing application.
7. 'Write short notes on: (Aay two) 2a5

a) Bit plane slicing
b) Thresholding
c) Pabem Recognition

M 0 1 2 3 4 | 5] 6 7

Gray Level 100 | 3040 | 400 | 500 | 600 |20] 180 | 400

2. a) What do you mean by lmage Enhancement in spatial domain? 7
Compare low pass filter with high pass filter with example.

b) Define Haar transform. Perform Haar transform on Following 8

Image.

sjojl}l
04124
S(5]1714
Jl1joj1

3. a) How canyou detect edges with gradient filters? Give different fist 7
order derivative based (gradiem) filters.

b) Explain Image Restoration and Degradation Process with necessary 8

diagrams.

4. a) Construct Huffman code for cach gray level given and find the 8

compression ratio and ending efficiency.

Gray Level 0 1 |2 |3 |4 |5 |6 |7
No.ofpixels |30 |35 |38 |10 |15 |10 |35 | &0
b) What is interpixel Redundancy? Compress the string 7
“SHAISHAMSHAIHAT" using LZW coding.
5. a) Explain Opening and Closing operations In image Processing with 8
example.

Pape 1 0f2 Poge20l2
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