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PRESIDENCY UNIVERSITY

BENGALURU
SCHOOQOL OF ENGINEERING
TEST 1
Sem: Cdd Sem 2018-20 Date: 12.10.2019
Course Code: CSE 401 Time: 1.30 PM 10 2.30 PM
Course Name: IMAGE PROCESSING Max Marks: 40
Program & Sem: B.Tech (CSE) & Vil (CE) Weightage: 20%

instructions:
i} Answer all the Questions.

Part A [Memory Recall Questions]

Answer ali the Questions. Each Question carries two marks. {5 2M=10M)

1. Define tmage sampiing. {C.0.NO.1) [Knowledge]

RN

- What are the common Image format by samples for presentation of pixels?

(C.0.NO.1) [knowledge]

- ldentify three level of process in Image Processing. (C.O.NO.1) {Knowledge]

RS OV ]

. Frame the mathematical model for the given image. (C.0.NO.1) [Comprehension)

91

Differentiate Image Enhancement and Image Restoration.

(C.O.NQ.1) [Comprehension]

Part B [Thought Provoking Questions]
Answer both the Questions. Each Guestion carries five marks. (2Qx5M=10M)

8. How the Images are used in real time based on energy spectrum? Explain the main
applications area of image processing where it support in different fields
(C.O.NO.1) [Comprehension]

ca 42



7. For image formation, we need iwo main components. One component is Reflectance
Model. lliustrate the main three categories with neat diagram.

(C.0O.NO.1) {Comprehension]

Part C [Problem Solving Questions]

Answer both the Questions. Each Question carries ten marks. {(20x10M=20M)

8. image processing which follows varicus stages for getting gocd guality Images. This
images are processed by using different techniques. Consider the image f(x}, for this
image apply the nine stages of image processing techniques and give clear description
for each stages.

(C.O.NO. 1)} [Application]

9. Consider the image f(x,y) which has two values(0,1).background represent O and
foreground represent 1 that finally gives binary image. If suppose the given image is
grey, how 1o convert them into binary image and Hiustrate its geometric properties.

(C.O.NQ.1) [Comprehension]



SCHOOL OF ENGINEERING

Semester: Vi

Course Code:

CSE401

Date; 27/09/2019
Time: 1:00 to 2:00 PM

Max

Marks: 40

Weightage: 20%

Extract of question distribution [outcome wise & level wise]

' Memory recall Thought
Unit/Module : ype provoking type Problem Solving | Total
A.NO | C.ONO Number/Unit } [Marks allotted]| [Marks allotted] type Marks
/Module Title | Bloom's Levels: Bloom’s Levels | [Marks allotted]
N K ‘ ¢ T A
1 1 Unit-1 12 | T2
2 1 Unit-1 2 “i* “** — 2
RE Unit-1 SRR — 2
4 1 Unit-1 | 2 2
5 1 Unit-1 2 2
6 1 Unit-1 : 5 | 5
7 1 Unit-1 ' 5 5
8 1 Unit-1 o 10 10
9 1 Unit-1 10 | 10
Total 62 10 40
Marks | , i | i | |







N SRnowiedge Level U = COMprenension Level, A = Applicaton Level
Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

[l hereby certify that All the questions are set as per the above guide lines.Mr. R Arul
Murugan ]

Reviewers’ Comments

Annexure- II: Format of Answer Scheme

2 SCHOOL OF ENGINEERING
SOLUTION
o Date: 27/09/2019
Semester: VII Time: 1:00 to 2:00 PM
Course Code: CSE401 Max Marks: 40
Course Name: Image processing Weightage: 20%
Part A (5 x 2 =10 Marks)
Q T I Max. Time
No Solution . Scheme of | required for
' Marking each
Question
1 A static image is a two dimensional spatially varying 2 MARKS | 3 MINUTES
signal.
A sampling period should be smaller than or at the
most equal to half of the period of the finest detail in
the image according to Nyquist rate.
This implies that sampling frequency along x
axis  wy > 2w} and along y axis  w, > 2w}
where w! and wf, are the limiting factors along x !
and y axis
2 | 1 samples 2 MARKS 1 MINUTE
2 samples
3 samples -







4 sampies

3 | Digital Image Processing ; 2 MARKS | 2 MINUTES
— process digital images by means of computer, it f ‘
covers low-, mid-, and high-icevel processes
low-level: inputs and outputs are images
mid-level: outputs are attributes extracted from input
images
high-level: an ensemble of recognition of individual
objects
4 fy)=iy)ry) | 2MARKS | 2 MINUTES
> S.no Image Image Restoration 2 MINUTES
Enhancement £
1 Image Image restoration is ‘
Enhancement is objective process. |
subjective ]
2 Better visual Its removes effects of
representation sensing environment
3 No Quantitative Mathematical model is
measure is required
required
4 - It concerns about it concerns about the
the extraction of restoration of degradation
features ;
— — O - -t
Part B {2 x5 = 10 Marks)

Q ( Scheme of Max. Time
No Solution Marking required for
‘ o each Question
6 ¢ GAMMA-RAY IMAGING I MARK 10 MINUTES

¢ X-RAY IMAGING
e IMAGING IN THE ULTRAVIOLET BAND I MARK
¢ IMAGING IN THE VISIBLE AND INFRARED FMARK
BANDS
¢ IMAGING IN THE MICROWAVE BAND . IMARK
e IMAGING IN THE RADIO BAND | IMARK
7 | Reflectance Model - | 2MARKS 10 MINUTES
* Depending on the nature reflection
* Three categories : . 3MARKS







L. Lambertian
2. Specular
.
)

Hybrid

Obtained from gray-level (or color) image g(x. v)
by Thresholding
Characteristic Function
bx.y)=1 ifgx.y)<T
0 ifgx.y)>=T
Geometric properties of the Images:
& Connectivity
@ Projection
® Area
® Perimeter

++4 MARKS

Part C (2x10 = 20 Marks)
Q No Scheme of Marking Max. Time
Solution ' required for
- : each Question
| 1) Image Acquisition 2 MARKS 15 MINUTES
8
2) Image Enhancement
3) Image Restoration | 2 MARKS ‘
4) Morphological Processing | 2> MARKS
5) Segmentation { 2 MARKS
6) Representation & Description : > MARKS
7) Object Recognition E |
9 Binary Image Processing o | 2 MARKS 15 MINUTES







Roll No.

=
A s,
PRESIDENCY UNIVERSITY
KEBCH GREATER MEIGHTS BENGALURU
SCHOOL OF ENGINEERING
TEST -2
Sem & AY: Odd Sem 2019-20 Date: 16.11.2019
Course Code: CSE 401 Time: 1:00 to 2:00 PM
Course Name: IMAGE PROCESSING Max Marks: 40
Program & Sem: B.Tech (CSE) & VII DE Weightage: 20%

Instructions:
(iy  Answer all the Questions.

Part A [Memory Recall Questions]
Answer all the Questions. Each question carries two marks. (5Qx2M=10)

1. What is Image arithmetic? Write needed function. (C.0.NO.2)[Knowledge]
2. List two main Image Enhancement Methods and define them.(C.O0.NO.2)[Knowledge]
3. How Thresholding is done gray level imaging? Justify with graph representation.

(C.0.NO.2)[Knowledge]
4. Outline the model of the Image Degradation / Restoration Process.

(C.0.NO.3)[Comprehension]
5. Define the Fourier Properties of Noise. (C.0.NO.3)[Knowledge]

Part B [Thought Provoking Questions]
Answer both the Questions. Each question carries five marks. (2Qx5M=10)

6. A geometric transformation is usually required to align the images. Identify the various
Arithmetic Operations that used for transforming the image. And explain with different
equations for each operations. (C.0.NO.2)[Comprehension]

7. Noise in digital“image arises during Image Acquisition and Transmission. Some Noise
Probability Density Functions (PDFs) are used for Image processing. Major noise
models are Gaussian Noise and Rayleigh Noise. Identify the mathematical
representation above noise model and plot function graph for Gaussian and Rayleigh.

(C.0.NO.3)[Comprehension]

Page | 1



Part C [Problem Solving Questions]
Answer both the Questions. Each question carries ten marks. (2Qx10M=20)

8. Consider the Image matrix of 8x8 which have 10 and 50 pixels value. This matrix have
to be smoothen by average mask filter of 3x3 matrix. Apply the averaging masking
technique and generate the blurred matrix for given below matrix.

(C.O.NO.2)[Application]

10 10 10 10 10 10 ‘107 10
10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10
50 50 50 50 50 50 50 50
50 50 50 50 50 50 50 50
50 50 50 50 50 50 50 50
50 50 50 50 50 50 50 50

9. Consider an 8-level 64 x 64 image with gray values (0, 1, ...,7). The normalized gray

values are (0, 1/7, 2/7, ..., 1). The normalized histogram is given below:
k I b7y POy 3= m/n
0 0 790 0.19
17 1023 0.25
2 27 850 0.21
3 347 656 0.16
4 &7 329 0.08
5 5:7 245 0.06
6 657 122 0.03
7 1 81 0.02

How to implement histogram equalization? Generate equalized Histogram for given
Image pixels. [10] (C.0.NO.2)[Comprehension]

Page | 2



SCHOOL OF ENGINEERING

Semester: Vi

Course Code:

CSE401

Course Name: Image Processing

Date: 16/11/2019
Time: 1:00 to 2.00 PM
Max Marks: 40
Weightage: 20%

Extract of question distribution [outcome wise & level wise]

Memory recall Thought
Unit/Module type provoking type Problem Solving | Total
Q.NO | c.ONO Number/Unit | [Marks allotted]; [Marks allotted] type Marks
/Module Title | Bloom’s Levels| Bloom's Levels | [Marks allotted]
K C A
1 2 Unit-2 2 2
2 2 Unit-2 2 2
3 2 Unit-2 2 2
4 3 Unit-3 2 2
5 3 Unit-3 2 2
6 2 Unit-2 5 5
7 3 Unit-3 5 5
8 2 Unit-2 10 10
9 2 Unit-2 10 10
Total 8 22 10 40
Marks







K =Knowledge Level C = Comprehension Level, A = Application Level
Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

Annexure- II: Format of Answer Scheme

!
i

~7 SCHOOL OF ENGINEERING
e
== SOLUTION
TR Date: 27/09/2019
Semester: Vi Time: 1:00 to 2:00 PM
Course Code: CSE401 Max Marks: 40
Course Name: Image processing Weightage: 20%
Part A (5 x 2 =10 Marks)
Q Max. Time |
No Solution Scheme required
of for each
Marking Question
1 | Image Arithmetic 2 2

MARKS | MINUTES
» Forinputimages £, and f; and some function Op:

g(x.y) = Op(fH(x.y) falx.y})

The operator is applied pairwise to each pixel in the
images.
= Pseudocode:

for a2ll vixel positlons x, Vi
o

ut [, v

] = func( imagellx,v] , imagelix,v]

)

= Possibilities: addition, subtraction. and, or, ...

2 | Spatial Domain Methods (Image Plane) 2 2MINUTE
e Techniques are based on direct manipulation of pixels in an MARKS
image

Frequency Domain Methods
o Techniques are based on modifying the Fourier transform of
the image







3 . 2 2
<= i MARKS | MINUTES
- Tl
E323 ‘
hark s— Lizht
7
4 N 2 Depradation i SN Restoration E L 2 2
fiaon mn:;mn T s +- o filler(s) oo [l ) MARKS MINU]‘ES
IUl Noise
(X ¥} 1 f
DEGRADATION RESTURATTION t
5 O Refers to the frequency contents of noise in the FFourier 2
sense. MINUTES
Q If Fourier spectrum of noise is Constant, the noise is usually called
WHITE NOISE
Part B (2 x 5 =10 Marks)
Q Scheme of Max. Time
N Solution Marking required
for each
o Question
6 | Explanation IMARK 10
MINUTES

w Addition

glx. ) Az yd o falxov)

e
@ Subtroclion: g{x. y) =

@ Multiphcation

@ Divisan gl{x. v) f{x. vy ix )

Each operator
1*4=4MARK







2 marks

7 | Gaussian Model: 2.5 MARKS 10
1. Most frequently used. MINUTES
2. PDF of Gaussian random variable z is givenby: 2.5
* zaGraylevel MARKS
* 11 aMean of average value of z
* o a Standard Deviation of z
2
* o a Variance ofz
Rayleigh Noise
PDF of Rayleigh Noise is given by:
* zaGray level
* |1 a Mean of average value of z
2
* o & Variance ofz
Part C (2x10 = 20 Marks)
Q Scheme Max. Time
N Solution of required for
Markin each
0 o Question
[teration | 15 MINUTES
8 1-5 each







Normalized Histogram:

Equalization

=T =(L-DY p,(r)

¢ Applying the transformation,s; =1(%) =(L- 1)2 2, (1 )we have
=i

— 1

5 =T0) =7 p,(n) = Tx(0.19+025) =3.08 —> 3

e
e

— 5

‘o
i
I

—6

L

I
(o) Q)
N L]

—7

I

53 =5.67 =0
5. =0.65 =7
5, =7.00 =7

o With this transformation, the output image will have

histogram

A v, i, s )
O T Ton 010
| 37 1023 (.25
2 5070 80 .21
3 07 GRS .24
4 { 448 011

2 marks

2 marks

4 marks

2 marks

15 MINUTES
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AR PRESIDENCY UNIVERSITY
’ ' BENGALURU
SCHOOL OF ENGINEERING
END TERM FINAL EXAMINATION
Semester: Odd Sem. 2019 - 20 Date: 23 December 2019
Course Code: CSE 401 Time: 9:30 AM to 12:30 PM
Course Name: IMAGE PROCEESSING Max Marks: 80
Proaram & Sem: B. Tech (CSE) & VII (OE-ID Weightage: 40%

Instructions:
i.  Read the all questions carefully and answer accordingly.

Part A [Memory Recall Questions]

Answer all the Questions. Each Question carries 1 marks. (10Qx1M=10M)
1. Median filter belongs to of filters? (C.0.No.1) [Knowledge]
2. A continuous image is digitised at points. (C.0.No.1) [Knowledge]

3. The property indicating that the output of a linear operation due to the sum of two inputs is
same as performing the operation on the inputs individually and then summing the results is
called (C.0O.No.2) [Knowledge]

4. An image is considered to be a function of a(x,y), where a represents:
(C.0.No.2) [Knowledge]

5. Black and white images have only levels (C.0.No.2) [Knowledge]

6. The method that is used to generate a processed image that have a specified histogramis

called (C.0.No.3) [Knowledge]
7. Shrinking of image is viewed as sampling (C.0.No.3) Knowledge]
8. Images are represented in dpi, dpi stands for (C.0.No.4) [Knowledge]
9. PDF in histogram equalization stands for (C.0.No.4) [Knowledge]

10. While implementing logic operation on gray-scale images, the processing of pixel values is
done as (C.0.No.4) [Knowledge]

Part B [Thought Provoking Questions]
Answer all the Questions. Each Question carries 8 marks. (5Qx8M=40M)

11. Describe the arithmetic operation in image with mathematical expression and its use of each
operation (C.0.No.1) [Comprehension]

Page 1 of 2



12. Explain a Simple Image Formation Model. Describe .Key Stages in Digital Image Processing
(C.0.No.1) [Application]

13. Write in detail about Image Sampling and Quantization Identify the different types of
Quantization in Images. (C.0.No.2) [Comprehension]

14. Consider the following equations: (C.0.No.3) [Comprehension]

1

i)p(z):{?:; fora<z<b
0

.. —az >0
i)p(z) = {aeo ;g: Zz><o

Above mathematical formulas are used for Image Degradation purpose. ldentify the
appropriate noise models for given equations. lllustrate them with graph.

15. Why are there so many different graphic file formats discuss with example? Discuss Color
Depth with example. (C.0.No.4) [Comprehension]

Part C [Problem Solving Questions]
Answer both the Questions. Each Question carries 15 marks. (2Qx15M=30M)

16 Consider an 8-level 64 x 64 image with gray values (0, 1, ...,7). The normalized gray values
are (0, 1/7, 2/7, ..., 1). The normalized histogram is given below

A 74 Fry s ) = ragle
[#] O 790 Q.19
H 177 1023 0.25
2 277 850 0.21
3 357 656 0.16
<4 4,7 329 O.08
=5 577 245 0.06
(&3 [sYard 122 0.03
7 1 81 Q.02

17. Draw the Histogram of output image with all calculations and write pseudocode of it
(C.O.No.2) [Application]

LAY o o g

The images that given above are segmented into different parts. Segmentation can be done
in various ways by using many algorithms. ldentify the suitable algorithms that used for Image
Segmentation. Describe the steps involved in Image Segmentation algorithms.

(C.O.No.4) [Application]

Page 2 of 2
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SCHOOL OF ENGINEERING

END TERM FINAL EXAMINATION

Extract of question distribution [outcome wise & level wise]

Memory Thought
Q.NO. C.O.NO| Unit/Module recall type | provoking type Problem Solving | Total
Number/Unit [Marks | [Marks allotted] type Marks
(% age allotted]
of CO) /Module Title Bloom’s Levels | [Marks allotted]
Bloom’s
Levels
K C A
PART A CO 01 All the 4 10 10
CO 02 modules
Q. NO1-10 | CO 03 [3+2+3+2]
CO 04
PART B CO 01 MODULE 01 - 08 - 08
Q.NO.11 Fundamentals,
Applications,
Image Formation
PART B CO 01 MODULE 01 - 08 - 08
Q.NO.12 Fundamentals,
Applications,
Image Formation
PART B CO 02 MODULE 02 - 08 - 08
Q.NO.13 Image
Transformation
PART B CO03 | MODULE 03 - 08 - 08
Q.NO.14
Image
Restoration
PART B CO 04 MODULE 04 - 08 - 08
Q.NO.15 Image
Segmentation
PARTC CO02 MODULE 02 - - 15 15




Q.NO.16

Image

Transformation

PARTC COo 0 MODULE 01 - - 15 15
Q.NO.17 Image
Fundamentals
Total Marks 10 40 30 80

K =Knowledge Level

C.O WISE MARKS DISTRIBUTION:
CO 01: 19 MARKS, CO 02: 25 MARKS, CO 03: 11 MARKS, CO 04:25 MARKS

Note: While setting all types of questions the general guideline is that about 60%

C = Comprehension Level, A = Application Level

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must

be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

| hereby certify that all the questions are set as per the above guidelines.

Faculty Signature:

Reviewer Commend:

hod—

Format of Answer Scheme
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SOLUTION
Semester: Odd Sem. 2019-20 Date: 23.12.2019
Course Code:  CSE401 Time: 3 HRS
Course Name: IMAGE PROCESSING Max Marks: 80
Program & Sem: B.Tech(CSE) Weightage: 40%
Part A (10Q x 1M = 10Marks)
Q No Max. Time
Solution Scheme of | required for
Marking each Question
1 | Band Pass 1 1
2 Sampling 1 1
3 | Additive 1 1
4 | Amplitude 1 1
5 |2 1 1
6 | Histogram matching 1 1
7 | High frequency components 1 1
8 | Dots per inches 1 1
9 | Probability density function 1 1
10 | String of binary numbers 1 1
Part B (5Q x 8M = 40 Marks)
Max.
Q Solution Scheme of Time
Marking required
No for each
Question

11 Explain of each components 22




4*2=8 marks

12

1. Spatial Domain Methods (Image Plane)
Techniques are based on direct
manipulation of pixels in an image
2. Frequency Domain Methods
Techniques are based on modifying
the Fourier transform of the image.
3. Combination Methods
There are some enhancement
techniques based on various
combinations of methods from the first
two categoriesThis implies that sampling
Details

6 marks

2 Marks

22

13

Image sampling

A static image is a two dimensional spatially varying signal.
A sampling period should be smaller than or at the most
equal to half of the period of the finest detail in the image
according to Nyquist rate.

This implies that sampling frequency along x axis = w, =
20wk and along y axis  wy = 2wy

where wk and w} are the limiting factors along x and y axis

Image Quantization

It is opposite side of Sampling

As sampling is done in x-axis whereas Quantization is done
on the y-axis

Digitizing the amplitudes is called Quantization
Quantization involves in assigning a single value to each
samples

We divide signal amplitudes into quanta(partitions)

Type of Quantization
Uniform Quantization
Random Quantization

2 MARKS

2 MARKS

2 MARKS
2 MARKS

22




14

PDF of Exponential Noise 1s given by:

= 7z > (Gray level
* 1 > Mecan of average value of z
» 2> Variance of 7

= a>(

PDF of Uniform Noise is given by:

=z > Gray level
* > Mean of average valuc of z

* 52 ->» Vanance of z

2 MARKS

2 MARKS

2 MARKS

2 MARKS

22

15

There are a number of fundamental different types of
graphical data

raster data (sampled values)

geometry data (mathematical description of space)

latent image data (data transformed into useful images by
some algorithmic process4

4 MARKS

2 MARKS

22




Colour Depth/Bit Depth

3 2 Colour: Tha i motly o bladk ood white image. |
sy howeessar e any other two colour #noge abo, it
recpares just 1 bit for colour iwdonmation.

B 16 Colour: These are very Banic imoge tepes wied on old
machinges. The colour information here s enceded in 4
brits ok

£ 256 Colern These ore 8 B aaages often used i BMP
arxd GIF formats,

10 Bitr This i ol konown as H-COLOR setting, Thoe
have more than 64 Thousand colourns andd Qre suitoble
for st picture refated work on computers,

¥ 24 Bt This b oo os TRUE COLOR Sotting, Thase
hawve o botter colour depth of more thon 16.7 Mdhon
Colours and are wisually excellerd.

E 32 Bit These houwe sven better picture quality o show
axcellert pichure shading offects ond shades of pecial
codours ke sifuer, gold, colourn ooress o glass ote. This
aucdity i aho seaitable on modern cormputens,

Part C

(2Q x 15M = 30Marks)

No

Solution

16

Addddician: g{e w) = fda. 23 4+ H{x. 7

Subtraction: gl »} = H{x. ¥} — Hix. ¥}
BAultiplication: glx. 3w} = Hlx.v) - L{x. ¥}

Divtsbon: gix.p) = R ETRS PR F S

Each arithmetic function with explanation
Image averaging
logic operations AND, OR and NOT operators

Each arithmetic function with explanation

Max. Time
Scheme of required for
Marking each
Question
4 MARKS
30 minutes
2 marks
2 marks
3 marks
4 marks




17

Image Segmentation

» Discontinuity: to partition an image based on
abrupt changes in intensity (such as edges)

» Similarity: to partition an image into regions that
are similar according to a set of predefined
criteria.

« Detection of discontinuities:

» There are three basic types of gray-level
discontinuities:

+ points, lines , edges

+ the common way is to run a mask through the

image
Point Detection:

« The only differences that are considered of interest are
those large enough (as determined by T) to be
considered isolated points.

IR| >T
Line Detection

+ Horizontal mask will result with max response when a
line passed through the middle row of the mask with a
constant background.

« the similar idea is used with other masks.

« note: the preferred direction of each mask is weighted
with a larger coefficient (i.e.,2) than other possible
directions.

» Apply every masks on the image

+ let Ry, Rz, Rs, Radenotes the response of the horizontal,
+45 degree, vertical and -45 degree masks,
respectively.

+ if, at a certain point in the image

[Ri] > |Rj|, for all j#i,

« that point is said to be more likely associated with a line

in the direction of mask i.

Edge Detection Approach
B Segmentation by finding pixels on a region boundary.
W Edges found by looking at neighboring pixels.
W Region boundary formed by measuring gray value
differences between neighboring pixels
Region-Based Segmentation
B Important in interpreting an image because they may
correspond to objects in a scene.
H  For that an image must be partitioned into
regions that correspond to objects or parts of an
object.

2 marks

2 marks

3 marks

4 marks

2 MARKS

2 MARKS

30 minutes
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