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evaluation of Course

The course outcomes for every course are defined as per syllabus and mapped with programme
outcomes. The course outcomes are assessed and evaluated using direct and indirect methods and
various tools are used for data collection. At the end of the course, attainment of course outcome

is calculated and programme outcome is evaluated.

Method | Assessment Tools WEIGHTAGE WEIGHTAGE
Internal Direct Assessment Final Final
Direct Internal Assessment ‘X’=(80% ESE) + Attainment= (80%
Assessment test(Theory) (20%IA ‘X')+(20% ‘Y’)
Assignments
Laboratory
Experiment
Mini Project
Major Project
End semester Examination(
Theory and practical/ oral
Exam)
Course exit Indirect Assessment
Indirect survey Y

Table : Assessment Process

A) Direct Assessment Tool
I) Internal Term Test

)

Prtncipal
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Weightage of question Bloom's Levels Course Outcome

LL:Z';; .{ |

Drafting of question paper

l

Validation of CO and Blooms level by
PAC

........... |

NO
e Satisfactory
&/
I Yes

Setting of three scts of question paper
and submission to exam cell in-charge

|

Selection of one question paper by
exam cell

After conduction of term test preparation of
marking scheme and solution for correction

Fig Flowchart of conduction of Internal Term Test theory exam

Assessment Tools | Frequency Assessment Process
Internal Term Test Twice per | Two term tests are conducted in a semester as per
semester University of Mumbai guidelines .

A faculty prepares 3 sets of the Question papers for
the given subject and submitted them to the IA
coordinator.

A faculties s Marking Scheme and solutions for
question paper and evaluates the performance of
students as per the Marking scheme

The Internal Assessment marks are based on
average of score of two tests conducted
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Record the Attainment of Course Outcomes of all Courses with Respect to Set
Attainment Levels
Institute is following below guidelines for setting of CO target for the Given Subject
1. Basis of CO target is
® Trends (Previous result of same subject of passed one / two years)
® Students intelligence (Pre-requisite subject result of same batch)
2. Methodology
® To calculate the trends , % of students * getting more than 60% marks.*
1s taken
® To calculate pre-requisite, % of students *getting more than 60%
marks.*is taken
3. Take the average of student % from both the procedure and round it off to the higher 0
value.
e.g. if 35% round it off to 40%
Example : CO Target setting for A.Y. 2019-20.(Infrastructure Security) for
University Examination.
As the subject is newly introduced in the syllabus the previous result of the same
subject is not available so only student intelligence is considered for target setting.
Prerequisite mentioned in the syllabus -_Cryptography and Network Security, Computer
Network

1) Cryptography and Network Security (2018-19)
Total no. of students = 64
Passing = 32 Marks (40 %) = 29 students = 45.31 %
Above 48 Marks (60%) = 31 students = 48.43%

2) Computer Network (2017-18)
Total no. of students = 69
Passing = 32 Marks (40 %) = 51 students = 73.91 %
Above 48 Marks (60%) = 6 students = 8.69 %
3) Average =(48.43+8.69)= 28.56 % rounded off to 30%
4) Set Target will be
30% of students getting more than 60 % marks level 1*
40% of students getting more than 60 % marks level 2*
50% of students getting more than 60 % marks level 3*

5) For Internal Assessment target is increased by 10% or any level
appropriate e ArCAdaEL:

ae
‘9\-3
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Attainment Levels Versus Target (IT)

CO Attainment Attainment Level
Method

1 2 3
University 30% student scoring|40% student scoring |50% student scoring

Examination more than or equal to |more than or equal |more than or equal
60% marks in the|to 60% marks in the |to 60% marks in the
| final examination final examination  |final examination

Internal 40% students score|50% students score|60% students score

Assessment more than or equal to (more than or equal |more than or equal

60% marks in the|to 60% marks in the|to 60% marks in the
internal assessment internal assessment |internal assessment

Course Exit 50% weightage in|55% weightage in|60% weightage in
Survey course exit analysis  |course exit analysis |course exit analysis

Indirect Assessment Tools:
Table :Indirect Assessment Tools (Process of Measuring Attainment of each PO & PSO’s)

Sr.No | Assessment Tool Frequency Assessment Process

At the end of semester for | Course Exit Surveys are conducted at
every course. the end of semester for each course by
every subject teacher to evaluate the
outcome of teaching learning. The level
of attainment of COs and the mapped
POs are calculated using Course Exit
Survey as a tool. .

1 Course Exit Survey

Program Exit Survey is taken for final
year students to assess graduate
attributes at the end of 8th semester.

2 Program Exit | At the end of graduation
Survey

Collect the information about the
graduates’ and
skills, capabilities and opportunities

available

3 Employer’s Once in a year

Feedback Form

& Reseafch
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4 Content Beyond | After each activity Collect the  information about the
Syllabus Activity outcome of the event,

5 Rotaract Club | After each activity Collect the  information about the
Activities outcome of the event.

6 Gender Equity Cell

7 Professional Body

event survey

8 NSS Activities
9 YRC Club
10 Eco Club
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Institute Vision & Mission

Vision
dTO be an organization with potential for excellence in engineering and manage
advancement of society and human kind.

ment for the

Mission
*— To excel in academics, practical engineering, management
e To prepare students for future opportunities.
e To nurture students with social and ethical responsibilities

and to commence research endeavours.
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Department of Electronics & Telecommunication

Department Vision & Mission

Vision

To shape Electronics & Telecommunication engineers to be professionally and socially competent.

Mission
To aim for excellence in teaching learning process and analytical thinking.

To _conduct skill development programs in order to become industry ready.
To impart students with social and moral education
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| Program outcomes

Engineering Graduates will be able to:

1. Engi i . ’
ngineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an

engineeri ializati : -

gineering specialization to the solution of complex engineering problems.

2.P . ) . L
roblem analysis: Identify, formulate, review research literature, and analyze complex engineering Pr oblems

natural sciences, and engineering sciences.

reaching substantiated conclusions using first principles of mathematics,

gineering problems and design system

3. Design/development of solutions: Design solutions for complex en
nsideration for the public health and safety,

components or processes that meet the specified needs with appropriate cO
‘ and the cultural, societal, and environmental considerations.
research methods including

4. Conduct investigations of complex problems: Use research-based knowledge and
design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid
conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and IT

tools including prediction and modeling to complex engineering activities with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety,

Jegal and cultural issues and the consequent responsibilities relevant to the professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering solutions in societal and

H environmental contexts, and demonstrate the knowledge of, and need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering

practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams, and

in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering community
being able to comprehend and write effective reports and design documentation,

and with society at large, such as,

make effective presentations, and give and receive clear instructions.

wledge and understanding of the engineering and

|1. Project management and fina

management principles and apply \ as a member and leader in a team, to manage projects and

in multidisciplinary environments.

c\pa
; fve the preparatlon an(P abl J&W&“ﬂ %&Qpendem and
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PEO

PEOI-

Apply engineering knowledge and skills to meet the requirements of present and emerging technological
needs (skill).

PEO2-

Inculcate life-long learning in electronics & telecommunication for developing modernized projects,
technologies and services (Professional development)

PEO3 -

Actively involved in socially relevant projects for electronics in the context of developments and services

(ethics).
PEO4-

Communicate effectively and operate in cross functional domains. (Communication and teamwork)

PSOs

Knowledge in Communication Engineering Technologies for application in areas of
image processing, signal processing, wireless communication.

PSO2:
Apply Hardware & software tools in domains of analog & digital electronic system

design
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‘ urse Course Name | Teaching Scheme ! Credits Assigned

Code l .
| (ContactHowrs) |
— | Theory | Practical | Tutorial | Theory | Practical Tutorial _ Total
B D“CTCIC-T”nc —t— 1 —4
ECCS02  Signal [ | ” ) ) N
P Processing i } } 1
CCO:(::e | et Examination Scheme
Name Theory Marks | Exam | Term Yt |
Internal Assessment | End Sem. Duration Work and Oral
: Testl | Test2 | Avg. Exam. |rs) |
' Discrete-
ECC502 | Time Signal 20 20 20 80 03 |- 100
Processing L }

\ Course Pre-requisite:

ECC404 Signals & Systems

| Course Objectives:

1. To develop a thorough understanding of discrete Fourier transform and its use in spectral analysis and frequency

‘ domain filter designing.

2. To design and realize IIR filters and FIR filters, gain an appreciation for the tradeoffs necessary

, and to evaluate the effects of finite word lengths on the filters.
' 3. To introduce applications of digital signal processing in the field o

Course Outcomes:
A frer successful completion of the course student will be able to:

Recall the system representations and understand the relation between different transforms.

in the filter design

f biomedical and audio signal processing.

1.
2. Understand the concepts of discrete-time F ourier transform, fast Fourier transform and apply in system analysis.
3. Design digital IIR and FIR filters to satisfy the given specifications and evaluate the frequency response and pole-

e ] " Zero representations to choose a particular filter for the given application.

4. Interpret the different realization structures of Digital IIR and FIR filters.

5. Analyze the impact of hardware limitations on the performance of digital filters.
6

Apply signal processing concep

ts, algorithms in applications related to the field of biomedical and audio signal

__ processing

principa! eering
K C.Cofege d.iﬁ‘: Research
Mareyement ST
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Module | Unijt =
‘ No. | No. | Topics Hrs.

| ]

1.0 Discrete Fourier Transform & Fast Fourier Transform 08
'Lg
| Discrete Fourier transform (DFT), DFT as a linear transfo
‘ 1.1 | DFT, Relationship of the DFT to other transforms, Filterin
Overlap-Save and Overlap-Add Method ]

Fast Fourier Transform: Radix-2 Fast Fourier Transforms (FFT), Radix-2 decimation | 3

1.2 | .7
“ in time and decimation in frequency FFT algorithms, Inverse FFT
/
08

2.0 IIR Digital filters

LTI systems as frequency-selective fi
2.1 | comb, all-pass filters, and digital resonators, Analo

Butterworth, Chebyshev I, Elliptic

Mapping from s-plane to the z-plane - impulse invariant

22 Design of IIR digital filters (Butterworth and Chebyshev-
. impulse invariant and bilinear transformation techniques,

frequency transformations

rmation, Properties of the
g of long data sequences. 05

Iters like low pass, high pass, band pass, thch.
g filter approximations: 03

and bilinear transformation, |
I) from analog filters using | 5
Analog and digital

3.0 FIR Digital Filters = 09

Characteristics of linear phase FIR &igifal ﬁltérs, Symmetric and antisymmetric FIR

3.1 | filter, Location of the zeros of linear phase FIR filters, Minimum, maximum and =~ 04

mixed phase systems ’ ;

Design of FIR filters using Window techniques (Rectangular, Hamming, Hanning, |

| 3.2 | Blackman, Bartlett), Design of FIR filters using Frequency Sampling Technique — | 05
Type I low pass filter design, Comparison of IIR and FIR filters b

4.0 Digital Filter Structures .. R 05

41 Realization structures for FIR sys;teﬁis: Cascade form, Fre&ﬁenéy sampling s&ucture, 02
’ Lattice structure, Computational complexities for N length filter

42 Realization structures for IIR systems: Cascade form and parallel form structures, 03
-2 | | attice Ladder structure, Computational complexities for N order filter

5.0 Finite Word Length Effects in Digital Filters - 05

N

Rounding and truncation errors, Quantization error, Output noise power from a digital 02

41 system

42 Product quantization, Noise model for direct form and cascaded IIR structure (first
2| order), Coefficient quantization error and zero input limit cycle 03

6.0 Applications of Digital Signal Processing =

‘ 6.1 | Application of DSP for ECG and EEG signals analysis. =
| 6.2 | Application of DSP for echo cancellation and sub-band coding of speech signal 02
Total -

|Inivarsitv of Miimbal-R2019-C-Schama-TY Elactronics and Talacammunicatian Enalnaarin
a
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Text Books:

on Education.

I Proakis J.. Manolakis D., "Digital Signal Processing", 4th Edition, Pears
Practical Approach”,

:
2. Emmanuel C. Ifeachor, Barrie W. Jervis,” Digital Signal Processing”, A
Pearson Education

k2 A_Nggoor Kani “Digital Signal Processing
Limited

Reference books

1. Sanjit K. Mitra, “Digital Signal Processing — A Computer Base
McGraw Hill Education (India) Private Limited, 2013

2. Oppenheim A., Schafer R., Buck J., "Discrete Time Signal Processin
Education, 3™ Edition, 2010

3. L.R. Rabiner and B. Gold, “Theory and Applications of Digital Si
Hall of India, 2006.

4. S Salivahan, C Gnanapriya, “Digital Signal Processing”, Mc

limited, 4" Edition, 2015
S. Monson H Hayes, “Digital Signal Processing”, Schaum’s Outline Series, 2" Edition, 2011
A Case Study Approach”,Wiley 2002.

6. Rangaraj M. Rangayyan, “Biomedical Signal Analysis-
NPTEL / Swayam Course:
I. Course: Digital Signal Processing By Prof. S.C Dutta Roy, IIT Delhi
http://www.nptelvideos.in/2012/12/digital-signal- rocessing.html
2. Course: Digital Signal Processing By Prof. V. M. Gadre , IIT Bombay
https://nptel.ac.in/courses/108/101/108101 174/
3. Course: Digital Signal Processing By Prof. T. K. Basu , IIT Kharagpur
https://nptel.ac.in/courses/108/105/108 105055/

» 2 Edition. Tata Mc Graw Hill Education Private

d Approach 4th Edition

g, 2nd Edition, Pearson
gnal Processing”, Prentice-

Graw Hill Education (India)

Internal Assessment (20-Marks):

two class tests of 20 marks each. IA-1 is to be conducted on

approximately 40% of the syllabus and IA-2 will be based on remaining contents (approximately
40% syllabus but excluding contents covered in IA-I). Duration of each test shall be one hour.

Average of the two tests will be considered as IA marks.

Internal Assessment (IA) consists of

End Semester Examination (80-Marks):

Weightage to each of the modules in end-semester examination will be proportional to number of
respective lecture hours mentioned in the curriculum.

total 06 questions, each carrying 20 marks.
Isory and based on entire syllabus wherein 4 to 5 sub-questions

1. Question paper will comprise of
2. Question No: 01 will be compu

will be asked.
11 be mixed in nature and randomly selected from all the modules.

3. Remaining questions wi
4.Total 04 guestions need to be attempted.

f Mumbal-R2019-C-Schama-TY Elactranles and Talacommunication Enalnearina Paae 1§
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Course Objective

! Department of Electronics & Telecommunication
|

1. To dev . . ,
velop a thorough understanding of discrete Fourier transform and its use in s

and frequency domain filter designing.

8 1 i :

o design and realize IIR filters and FIR filters, gain an appreciation for the t
t .
he filter design and to evaluate the effects of finite word lengths on the filters.

3. To introduce applications of digital signal processing in the fiel

|

| processing.

|
. Course Outcome

pectral analysis

radeoffs nect

d of biomedical and audio signal

Bloom

Course Course outcome
code Taxonomy
Level
At the end of the course student will be able to
ECC502.1 Understand the relation between different transforms Understanding
ECC502.2 Understand the concepts of discrete-time Applying
Fourier transform, fast F ourier transform and
apply in system analysis
ECC502.3 Design digital IIR and FIR filters to satisfy the given | Applying
specifications and evaluate the frequency response
w and pole zero representations
ECC502.4 Interpret the different realization structures of Applying
Digital IIR and FIR filters.
ECC502.5 Analyze the impact of hardware limitations on the Applying
performance of digital filters
ECC502.6 Apply signal processing concepts, algorithms in Applying
applications related to the field of biomedical and
audio signal processing
Pnnﬁ&/ ing &
Engineer
KC. Coflege g g, Research
fl\tv.fa!m‘mﬂ ghubon & R
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' Bloom’s
- Taxonomy level

K.C. College of
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Department of Electronics & Telecommunication

Bloom Taxonomy Level

Keywords

Activities

Remembering

Define, Duplicate, List, Memorize, Recall,
Repeat, State

Television Shows, Magazine
articles, Reading

H Understanding

Classify, Describe, Discuss, Explain ,Identify,
Locate, Recognize, Report, Select, Translate,
Paraphrase

Diagram,
Speech(Seminar),Graph,
Outline

. Applying

Choose, Demonstrate, Dramatize, Employ,
Illustrate, Interpret, Operate, Schedule,
Sketch, Solve, Use, Write

Mini Project, Quiz

Appraise, Compare, Contrast, Criticize,
Differentiate, Discriminate, Distinguish,
Examine, Experiment, Question, Test

Survey, Conclusion, Report,
Questionnaire

Evaluating

Appraise, Argue, Defend, Judge, Select,
Support, Value(Output), Evaluate

Group Discussion, Self
evaluation, Recommendation

| Creating

!

Assemble, Construct, Create, Design,
Develop, Formulate, Write

Experiment, Simulation, major
project

A/

Principal

K.C.College of Engineeting &
Wagageaent Stu

dtes & Re<cearch




PSO2

Gl Kl

PO12 |PSOI

[l Ky

PO11

PO8 | PO9 | POI10

DTSP
PO7

Year:2022-23

PO3

Class: T.E
Sem:V
PO2

PO1

CO - PO Matrix

ECC502.2
ECC502.3

ECC502.4

ECCS02.1

( (L\)
Principal

9. |
g g = K.C. Cellege of Engineering :
Bl A Managcment Studtes & Rescnicn

ECC502.5
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K.C. College of Engineering & Management Stud

Department of Electronics & Telecommunication

EXCELSSIOR EDUCATION SOCIETY'S

MithBunder Road, Kopri, Thane ()

Modes of Content Delivery

ies & Resea rch

1 ' Class Room l Y, Case Study — Tix " Seminar
Teaching
L I o =
F Power Point Vi Expert Lecture X Remedial
1 Presentation Lecture
[==———— —
L Tutorial Vi Simulation/ xi Lab |
i Demonstration Experiment |
L T S
: Group viii Industry Visit ‘
‘ v Discussion 1
— L__/L_/_,J
Sr. Course Mode of Delivery
| No l Outcome
i Ii Tii Iv |V vi | vii viii ix X xi
1 ECC502.1 v v v
2 ECC502.2 v v v
ECCS502.3 4 v v
4 |ECC5024 v v %
5 ECC502.5 v v "%
|
)‘ l 6 ECC502.6 v v 7
[
I
\
principal
&
fege of Engineering
KC.Co o stydies. & Researc

v aty A
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Date of display: 18/08/2022

K.C. Coll EXCELSSIOR EDUCATION SOCIETY'S
¢ ege of Engineering & Management Studies & Research
MithBunder Road, Kopri, Thane (F)

Department of Electronics & Telecommunication

Assignment No: 1 (2022-23)
Subject: DTSP

Date of submission: 23/08/2022

Sem :
SN Class: TE (EXTC)
go Question Bloom's | Course
’ Taxonomy Level | Outcomes
* - Derive relation between DFT and Z transform Applying | ECC502.1
2. Derive relationship to thee Fourier series coefficients of an | Applying ECC502.1
aperiodic signal ]
3. _ (1 0<n<3 Applying l ECC50° ?
. ) x[n]_{o 4<n<7 .
1) Find DFT of X(k) i
i) Using the result obtained in (i) find DFT of the 1
following sequence
1 n=0
x;, = {0 1<n<4
l D=0 s
00=<n<1
And x, = {1 2<n<5
0 6<n<7
4. Using DFT method , obtain the circular convolution of the | Applying ECC502.2
following: x; =[121-2] x,=[3-2 1-3]
= . =
5. Compute the DFT of (n) = 26(n) +36(n—1) + Applying ECC502.2
45(n—2) +56(n — 3) . Use DIF FFT
6. An eight point sequence x(n) is given by x;(n) = {1234 5 | Applying ECC502.2
6 78} i) Find DFT of x,(n)
|
princ




- -

<

EXCELSSIOR EDUCATION SOCIETY'S
K.C. College of Engineering & Management Studies & Research

MithBunder Road, Kopri, Thane (F)
Department of Electronics & Telecommunication

Date of display: 19/09/2022
Assignment No: 2 (2022-23)

Subject: DTSP
Semester: V

Date of submission: 23/09/2022

Class: TE (EXTC)

Question

Bloom's Taxonomy " Course
Level Outcomes

1. The system function of analog filter is given by

5401 ] S
H(s) = Gronite Design IIR filter using impulse

invariance method.

! — T 5 3
Applying ECCS502.3

[§9]

The system transfer function of analog filter is given

_ 2 .
byH(s) = EITTEC Obtain the system transfer

function of digital filter using BLT with T, = 1 sec.

Applying

Design a digital Butterworth filter for following
specifications using Bilinear transformations
Attenuation in passband = 1.93dB

Passband edge frequency = 0.2n

Attenuation in stopband = 13.97dB

Stopband edge frequency = 0.6%

(V3]

Creating

4. Design a Chebyshev filter with 2 maximum pass band
artenuation of 2.5dB and f2,, = 20 rad/sec and stopband
attenuation of 30 dB and £, = 50 rad/sec.

Creating

S. A high pass filter is to be designed with following
desired frequency response o
Hd(ei“') =0 Y Sw<

SN

. P 4
Hy(e/) = e72* ZSWSn .
Determine the filter coefficients h(n) if the window

function is defined as
w(n) =1 osn<4
= O OthTWiSC

Creating

6 Design a linear phase FIR low pass filter of length
‘ seven with cut off frequency 1 rad/sec. Using

Creating ECC502.3

¢ 1 w.
rectangular windo e
"“' !", .\

o, "

Ve %\

% ¢ Coftege of Eng™
¢ ~ 3~ 5
o u‘.qu)Y-

|
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EXCELSSIOR EDUCATION SOCIETY’S

v K.C. College of Engineering & Management Studies & Research
MithBunder Road, Kopri, Thane (I7)
Iccommunication

Department of Electronics & Te

Date of display: 03/10/2022
Assignment No: 3 (2022-23)
Subject: DTSP

Semester: V Class:
Q Question - I
No.
1. Consider a LTI system, initially at the rest, described
| by the difference equation y(n) = % y(n—-2)+
x (n) i) Determine impulse response h (n) of the
system. ii) Determine direct form 11, parallel

form and cascade form of realization of this system.

Date of submission: 07/10/2022

TE (EXTC)

moom’i Taxonomy Course
Level Outcomes
Applying ECC502.4

]
ECC502.4

* 2. Realize a linear phase FIR filter with following Applying
impulse response. Give necessary equation.
2 2
H() = = —z1
| (2) 3 z+1+ 3 z
|
3 Perform 4 bit quantization using truncation and Applying ECC502.5
rounding of decimal number 0.484375
4. What is the effect of coefficient quantization on a Applying ECC502.5
seconder order IIR filter? When it is realized in Direct
form I and cascade form.
| H(2) = 100z + 0227
I [ ———
L Explain how DTSP is useful in interference Understanding ECC502.6
cancellation in ECG.
6. How DTSP is useful in speech processing. Explain Understanding ECC502.6
any application of speech processing using DTSP
Principal
K.C. Cofleqe of Err.
Maq.m_m'ge of E“gheering &

e P Qe
f oA

rch




@] K.C. College

Applicable / Not Applicable
_

EXCELSSIOR EDUCATION SOCIETY'S

Mith Bunder Road, Kopri, Thane (E)
Department of Electronics & Telecommunication

Rubrics for Assignment

of Engineering & Management Studies & Research

Rubrics Maximum 0300
| Description Marks Excellent (05) Good (04 - 03) Fair (02-00)
— Weight
' An in-depth A thorough grasp A basic grasp of
? understanding of the of the subject the subject matter
‘ relevant concepts, matter is is demonstrated.
theories and issues demonstrated. Solution included
Understanding 2.5 related are addressed. Solution is is inappropriate or
Appropriate solution included with less accurate with
is recommended after | minor procedural | major procedural or
analysis of relevant or conceptual conceptual errors.
constraints. (2.5) errors. (2.0 —-1.5) (01-00)
The wordings are
precise and The most part Wordings
unambiguous. precisely worded imprecise
Sentence structure is | and unambiguous. | ambiguous o1icu.
consistently clear and | Sentence structure | Sentence structure
Presentation 1.5 lucid. Paper is clean is mostly clear. is often confusing.
and appropriately There are a few There are several
formatted. There are | minor spelling or spelling and
virtually no spelling grammatical grammatical errors.
or grammatical errors. errors. (01) (0.5-00)
(1.5)
Submission is within Submission is Submission is after
L after a week
) a week or in timely 2 weeks or beyond
Punctuality 01 manner as directed by t:)e).'ond tl;e the submission
the teacher. (01) | "(‘(‘)‘“‘ls‘g';) a1 date. (0.5-00)

K.C. Cofleae of Engmeering &

11
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Scmester; V

EXCELSSIOR EDUCATION SOCIFTY'™S

(Affillated to University of Mumbal)
Mith Bunder Rond, Near Hume Pipe, Kopri, Thane (I%)- 400603.

K.C. College of Engincering and Management Studies & Research

Department of Electronics and Telecommunication

CLASS TEST 1(2022-23)

Class: TE

Datc: 29/08/2022

Marks: 20 Subject: Discrete Time Signal Processing Duration: 1hr
Question Question " [ Marks | Bloom [ Course
No. Taxonomy outcome
S R 4 Level |
a. Derive relation between DFT and Z ) ECCS502.1
transform 03 Applying
1.
Q b. Compute DFT of a sequence x,(n)= :
1. 2, 4, 2}using property and not
OR 0 g property .
otherwise compute DFT of xp(n)=| 03 Applying ECC502.2
{14, 2+2j, 4+4j, 2+2j}
a. Derive relationship to the Fourier 03 _ ECC502.1
series coefficients of a periodic signal Applying ‘
5
Q2 b. First five DFT points of real and even
sequences X (n) of length eight are 03 _
given below. Find the remaining Applying | ECC502.2
points. X(k) = {5, 1, 0, 2, 3-,-,-} ‘
Q.3 | Given x (n) = 2". Find X (k) using DIT FFT 08 -
algorithm. Assume x (n) length is 8. Applying
OR
Q4 | Given x (n) = n+1 and N = 8, Find DFT X
(k) using DIF FFT. 08 Applying | ECC502.2
,' 0. Obtain digital filter transfer function by
: applyin impulse invariance function
! pplying _ tmpy v 06 Applying | ECC502.3
, H(s) =———— .If T;=1sec
[ OR T (s+5)(s+2) 8 '
I'_F_’—T The system transfer function of analog filter ECC502.3
N OX is given by H(s) =-(-§-1—52m. Obtain the %
| system transfer function of digital filter using &0 Applying

-

BLT with Ts = 1 sec

[

]

K.C.Caflene of Engin

%Mipal

eering &



Clﬁl ’ N o EXCELSSIOR EDUCATION SOCIVTY'S

D K.C. College of Engincering and Management Studies & Research
(Afiliated to University of Mumbal)

Mith Bunder Road, Near Hume Pipe, Koprl, Thane (17)- 400603,

Department of Electronies nnd Telecommunieation
. CLASS TEST 1(2022-23) i
Semester: V Clawn: TH Date: 29/08/2022

Duration: 1hr

Marks: 20 Subject: Discrote Time Signal Processing
Question Question Marks | Bloom Course
No. Taxonomy outcome
Level
a. Derive relation between DFT and 7, , ECC502.1
transform 03 Applying
g,
Q b. Compute DFT of a sequence x,(n)=
OR (1, 2, 4, 2)using property and not ) .
otherwise compute DFT of xa(n)=| 03 Applying | ECC502.2
{14, 2+2j, 4+4j, 2+2j}
a. Derive relationship to the Fourier
series coefficients of a periodic 03 Applying ECC502.1
signal
Q2 | S S o
b. First five DFT points of real and
even sequences x (n) of length eight 03 '
are given below. Find the remaining Applying ECC502.2
points. X(k) = {5, 1, 01 29 3';"'}
Q3 | Givenx (n)=2". FindX (k) using DITFFT | . | .
algorithm, Assume x (n) length is 8. 08 Applying ECC502.2
OR -
- Q4 Given x (n) = n+1 and N = 8, Find DFT
X(k) using DIF FFT. 08 Applying | ECC502.2
0. Obtain digital filter transfer function by |
‘ applying impulse invariance function 06 . ECC
- __f_ = Applylng 5023
OR (s) = GIH0eD) If T,=0.1 sec.
| The system transfer function of analog filter ECC502.3
, . 540.1 ) '
Q.6 is given by H(s) = Groyeie’ Obtain the
system transfer function of digital filter 06 Applying
using BLT which is resonance at w, = ;
| |

—

g \

A

Prmcipal
K.C.CoMenw of Ennimapring &
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EXCELSSIOR EDUCATION SOCIETY’S

| =N
@ K.C. College of Engineering and Management Studies & Research
- (Affiliated to University of Mumbai)

Mith Bunder Road, Near Hume Pipe, Kopri, Thane (E)- 400603.

Department of Electronics and Telecommunication

CLASS TEST I (2022-23)

Date: 29/08/2022

Semester: v Class: TE
Marks: 20 Subject: Discrete Time Signal Processing Duration: 1br
Question Question Marks | Bloom Course
No. | Taxonomy outcome
Level
a. Derive relation between DFT and Z | . ECC502.1
transform . 03 Applying
1.
\ Q | b. Compute DFT of a sequence x;(n)=
OR {1, 2, 4, 2}using property and not ) .
| otherwise compute DFT of x(m)=| 03 Applying | ECC5022
| (145, 242, 4+4], 242}) |
|
a. Derive relationship to the Fourier | _
| s?ries coefficients of a periodic l 03 Applying ECC502.1
signal ’
Q2 | (
, b. First five DFT points of real and |
f even sequences X () of length eight | . _ i
are given below. Find the remaining | Applying  ECC3022
points. X(k) = {5, 1,0, 2, 3---} |
Q.3 Given x (n) = 2". Find X (k) using DIT FFT o s
algorithm. Assume x (n) length is 8. 08 Applying ECC3022
OR 1
Q4 | Givenx (n)=n+l and N =8, Find DFT X | o
d | (k) using DIF FFT. | 08 Applying ECCs02.2
Q5 Obtain digital filter transfer function by
P lyi impulse invariance function <r -
il i If T, = 0.1 sec % Applying  ECC3023
OR (S) T (s+5)(s+2) s ' :
The system transfer function of analog filter ECC3023
A 2 .
Q.6 is given by H(s) T Obtain the | o .
system transfer function of digital filter Applying
using BLT with Ts = 1 sec.
\
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@' EXCELSSIOR EDUCATION SOCIETY’S
K.C. College of Engineering & Management Studies & Research
MithBunder Road, Kopri, Thane (E)

Department of Electronics & Telecommunication

Department of Electronics and Telecommunication
CLASS TEST I (2022-23)

Semester: V Class: TE Date: 29/08/2022
§larks: 20 Subject: Discrete Time Signal Processing Duration: 1hr
igg‘estion | Question ‘} Marks
o 8. Derive relation between DFT and Z transform | Each step = 01 mark

b. Compute DFT of a sequence xi(n)= {1, 2, 4,
2}using property and not otherwise compute DFT | g,.p step = 01 mark

OR
= | of xa(n)= {1+, 2+2j, 4+4j, 2+2j}

' a Derive relationship to the Fourier series
R =01 mark
;l coefficients of a periodic signal Bach step =2

b. First five DFT points of real and even sequences X
(n) of length eight are given below. Find the Each step = 01 mark

T remaining points. X(k) = {5, 1, 0, 2, 3-,--}

L Butterfly Diagram =
01lmark

|
Q3 | Given x (n) = 2". Find X (k) using DIT FFT algorithm. | Calculation of Twiddle
Assume x (n) length is 8. Factor = 01 mark

OR
' Each Stage Calculation
= 02 marks

' | Butterfly Diagram =

= | 01mark

Q4 | Given x (n) = n+1 and N = 8, Find DFT X(k) using DIF | Calculation of Twiddle

FFT. ! Factor = 01 mark
Each Stage Calculation
" = 02 marks
Q.5 | Obtain digital filter transfer functlon by applying impulse l Formula = 01 mark
oR ' mvanancc function (s) = G-:Sfm_z) fT,=0.1 see. Each step = 01mark

Wcuon of analog filter is given by

.o S Formula =
Q6 H(s) = i Obtain the system transfer function of | ula =01 mark

digital filter using BLT which is resonance at w, = g . Each step = 0l mark
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$2by w(o) <5  A(3)<2
xa) = |

X(4) =3

X)) =0

XTCK) = (k)

X (k) =x*(n-k)
D=9

=(5) = X (8-5) < xh(a)
X(sIrI= 2

M) = ek (9 - xF(2)
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X (7) = |
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@ N EXCELSSIOR EDUCATION SOCIETY'S
@%{ .C. College of Engineering and Management Studies & Research
- (AfHated to University of Mumbai)
\fith Bunder Road. Near Hume Pipe. Kopri, Thane (E)- 400603.

Department of Electronics and Telecommunication
X \ CLASS TEST II (2022-23)

Semester: \ Class: TE Date: 19 1072022
Marks: 20 Subject: Discrete Time Signal Processing  Duration: 1br
Quesion Question Marks | Bloom Course

outcome

No. Taxonomy
Level

Given the difference equation

y(n) = —01y(rn-1)+02y(n— 1)+ )
I3x(n) + 36x(n—1D+06x(n— 2) 08 Applying ECC502.4

"
O Dra\\'DiretxfmmIandILm:adeand
perallel reslizetion of the system.

. Obtam FIR linesr phase and cascade form
Q2 reslizations for system function 08 Applying ECC502.4

/o
=

H@)=Q+ %Z'l +z (1 +§z‘1—2- z79)

Consider a MR flwer wansfer  function
. H®= e - Whetwill be
Q3 the effect of cocfiicient quantization on the | 0§ | _ .
rensfer function for 1. Direct form 2. Applying
OR Csscade form. Assume number of

quantization bits b =3 bits

o
(V]

A second order IIR filter has a transfer

o _ 1 :

function (2) = ao=a = Find |

the effect of quantization on the location of 03 Applying
pola‘ofthisﬁlterandedeform.Use3

bits after the decimal point.

'ECC50

(]

S

Q4

/ >
Qs What are different [ypes of inference
= occurring in the measurement of ECG 04 Understanding ECCs502.6

3 2
OR sngnal i
Q6 \Write 2 short note on speech noise reduction (4 ECCS02.6
Undersmnding
A
© prmopdl
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K EXCELSSIOR EDUCATION SOCIETY'S
C. College of Engineering and Management Studies & Research
(Affiliated to University of Mumbai)
Mith Bunder Road. Near Hume Pipe. Kopri, Thane (E)- 400603,

Department of Electronics and Telecommunication
CLASS TEST II (2022-23)

Semester: V Class: TE Date: 1910 2022
Marks: 20 Subject: Discrete Time Signal Processing Duration: 1hr
Question | Question Marks | Bloom ' Course
No. ’ i Taxonomy outcome
Level o
Given the difference equation
|
Q.l. y(n)= -01y(n-1)+02y(n—-1)+ | ) X
3x(n)+ 36x(n—1)+0.6x(n—2) 08 Applying | ECC502.4
OR

' Draw Direct form I and II, cascade and |
parallel realization of the system. ,

Obtgin .FIR linear phase and cascade form

Q.2 realizations for system function ; 08 Applying ECCs02.4
Hz) =1+ %z“ + z73)(1+ %z‘1+ z7?) |

!

Consider a IIR filter transfer function
H(z) = X . What will be

Q - 1_0952—1+02‘252—2 . .
= the effect of coefficient quantization on the | (g

transfer function for 1. Direct form 2.
OR Cascade form. Assume number of

quantization bits b = 3 bits

02.5

[B5)

ECC

U

Applying

A second order IIR filter has a transfer

. 1 .
function (z) = oarha—se ) Find ‘
the effect of quantization on the location of 08 '
poles of this filter and Cascade form. Use 3
bits after the decimal point.

B R

Applying | ECCS02.5

| 5 What are different types of inference |
Q. occurring in the measurement of ECG| 04 | o dercian ding | ECCS02.6

signal?

Write a short note on two band digital "ECC3026
Crossover Understanding

——

Prncipal
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L\U«an\ “W‘“u‘ %wtg Mn/ﬂ» ( marsx
N [ aasmuinsy i 3 AR
| oved
Ciiven thwe diiTorem e et
(AN vimd = ~0lyin -1 v 0ly(n-— 1)+ " s
ta(m)+ d6a(n- D rv0n6xn—2) o Apply ing eSO,
)
R Dvaw Direct fm | wnd 1l cascade and
pearallel realization of il systam.
COtwain 11 linear phase ad cascade form '
0 realizations for system funetion 08 Applying  FCC502 4
H(z) = (1 + ;l Yy 2 ') 1--:1"- %)
Consider & 1110 filier  wansfer  function !
) --M_____-,._,l,_, .
03 "(‘)_—a o9se Pr0228870 Wlm will be
ihe effect of coeflicient quantization on the (g a9 <
g —— Apolvine  ECC302
wansfer function for 1. Direct form 2, Applying
OR Cascade form.  Assume  number  of
quantization bits b =3 bits
A second order [ filter has & wmnsfer |
, B 1 yiod |
0.4 function () TR Find | B
the effect of quantization on the location of | 98 Applying ~ ECC302.5

poles of this filier and Cascade form. Use 3
bits after the decimal point. |
()5 Write & short note on speech noise reduction T 04 Understanding ECC502.6

\

orR |
0.6 Write @ short note on two band digital |

crossover Understanding

TECCS02 6
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s
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B — ' K EXCELSSIOR EDUCATION SOCIETY'S

l T :C. College of Engincering & Management Studies & Research
| MithBunder Road, Kopri, Thane ()

Department of Electronics & Telecommunication

Department of Electronics and Telecommunication
CLASS TEST II (2022-23)

Scemester: V Class: TE Date: 19/10/2022
Marks: 20 Subject: Discrete Time Signal Processing Duration: 1hr
8(‘:'-35“0“ - Question Marks o
" ]

Given the difference equation

y(n)= —=01y(n—1)+02y (n—

| QL D+3x(n)+ 3.6x(n—1)+ Direct form I =02 marks 1= 02 marks,
ﬁ 0.6 x(n—2) cascade= 02 marks parallel realization
[ OR =02 marks

Draw Direct form I and II, cascade and
parallel realization of the system.

Obtain FIR linear phase and cascade

Q.2 form realizations for system function Linear phase = 02 marks
\
H(z)=(1+ %Z'l + 2731+ %z'1+ Cascade form = 02 marks
z7%)
Consider a IIR filter transfer function
3 fi(z) = 1'0952'111*0‘2252"2 - What will be Direct form = 04 marks

Q.3 | the effect of coefficient quantization on

OR the transfer function for 1. Direct form 2. Cascade form = 04 marks
Cascade form. Assume number of

quantization bits b = 3 bits

A second order IIR filter has a transfer
s 1 .
 function (2) = (1=03z-1)(1-03521)’ Find Location of pole = 03 marks

Q4 |
| the effect of quantization on the location Cascade form =
' of poles of this filter and Cascade form. ascade form = 05 marks
Use 3 bits after the decimal point.
~— " TWhat are different types of inference
Q3 occurring in the measurement of ECG Valid Points =04 marks
OR signal?

—— __4__’_,‘-——7/ -
6 Write a short note on speech noise - |
? reduction Valid Points =04 marks !

i\
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K.C.C EXCELSSIOR EDUCATION SOCIETY'S
L. College of Engineering & Management Studies & Research
MithBunder Road, Kopri, Thane (L)

Department of Electronics & Telecommunication

ee

ring &

R Y

Student Roll No
| o
Sr. no Name of the student
—_—
; 1 Abhishek Kumar
r‘
‘ 2 Chandorkar Aayush Maheshwar
‘ 3 Bandi SwathiSampath
4 Dhondu Naresh Narsingh
5 Gadkar Om Sanjay
6 Girase Devendra Ravindra
7 Jadhav Chinmay Prasanna
8 Jadhav Siddhesh Abhay
9 Jumde Nikhil Tulsiram
10 Kanthe Tanya Amol
11 Katkar Parth Devendra
12 Khade Harshada Shahaji
13 Kharbe Yusuf Farooque
— T
14 Kolhe Harshal Jitendra
—
15 Kulkarni Rohan Rupesh
/ .
16 Kumawat Bhakti Ramavatar
s \
” A
I
19 N
-
K.C.College of Eng



K.C. College of Enginecring & Management Studies & Research

EXCELSSIOR EDUCATION SOCIETY'S

MithBunder Road, Kopri, Thane (15)
Department of Electronics & Teleccommunication

3 22 Panchal Sahilkumar Keshav ‘

23 Panpatil Om Mangesh

24 Parkar Kunal Santosh

25 Patade Saurabh Sanjay

27 Phadke Taraka Pravin

28 Pol Chaitanya Bharat

29 Rajak Avinash Sunil

30 Rane Dhaval Vinayak

31 Raorane Shivani Sandesh

32 Sabbani Shrikant Narender

33 Sable Ruchita Vinay

34 Salvi Atharva Harshal

35 Salvi Swaraj Vilas

36 Shetty Ananya Umesh

37 Shinde Aryan Vilas

38 Singh Shraddha Harishankar

39 Tarmale Adesh Pandurang

40 Walimbe Rohan Anil
r’—‘-_——_—_‘ . . oy

42 Bamne Niraj Dilip
I

44 Bhoir Aniket Prabhakar \\\ .
I

45 (ﬁ*&
/ b
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K.C. College of Engineering & Management Studies & Research

EXCELSSIOR EDUCATION SOCIETY'S

MithBunder Road, Kopri, Thane (L)

Department of Electronics & Telecommunication

I

L Ghegad Vaibhav Ramesh
48 Gujare Chinmay Mahendra |
L -
50 Gurjar Aryan Sanjay
51 Kamble Aniket Tanaji
52 Karangutkar Akshay
53 Lawand Vrushali Sanjay
54 Malekar Tejas Prakash
55 Mhatre Purva Sanjay
56 Pandey Abhishek Achutanand
57 Rai Rupesh
58 Ramanna Shrinivas Baburao
59 Rane Aniket Vinayak
60 Raut Tanmayee Sudhakar
61 Riddhi Sudhir
__,‘——_—‘ﬁ
62 Sagvekar Jayshree Yashvant
—
63 Salve Pawan Balasaheb
I
64 Sayyed Adnan Zahid \\\




EXCELSSIOR EDUCATION SOCIETY'S

K.C. College of Engineering & Management Studies & Research

MithBunder Road, Kopri, Thane (E)
Department of Electronics & Telecommunication

— o
68 Shejwal Pratham Sanjay
RS o
69 Shinde Snehal Shivnath
RGO B
70 Solapure Raj Balaji )
71 Surve Pritesh Pravin
- 72 Sutar Harshwardhan Tushar
73 Swami Vedant Virbhadra
74 Talawdekar Vaibhavi Laxman
75 Tiwari Pratham Pramod
76 Undage Abodh Ravindra
77 Yadav Chandan Sheshram
78 Utekar Swapnil

A
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* Total 13

K EXCELSSIOR EDUCATION SOCIETY'S
-C. College of Engincering & Management Studies & Research
MithBunder Road, Kopri, Thane (E)

Department of Electronics & Telecommunication

Student Analysis-Intelligent Test Report

wﬁe of students Count
Bright

Slow learner

Assessment Tools:
1. Test on current subject (after 3 weeks)

2. ESE (pre- semester)

Principal

K\C pc“g% of Enqin_aprinn £

. * TS
.‘("..,1,“_ {




l -

l \,‘-‘sg.
| t ] l K.C EXCELSSIOR EDUCATION SOCIETY'S
} -C. College of Engineering & Management Studies & Research

MithBunder Rond, Kopri, Thane (L)
Department of Electronics & Telecommunication

Activities

I Activities (Quiz/Seminar/Group Discussion/ Industrial Visit/Mini Project/Industry Interaction
or any other (If Any)

Academically Bright Students: Screen Casting

: Sr. No. | Name of Student Roll No | Remedial Activity taken By
( ‘ teacher
w 1 Pol Chaitanya Bharat 28 ‘:
2 Rajak Avinash Sunil 29 Screen Casting J
3 Shetty Ananya Umesh 36 l
' |
4 Singh Shraddha 38 |
Harishankar .
5 Ramanna Shrinivas 58
Baburao
I1. Remedial Activity for academically weak students
Sr. No. | Name of Student Roll No | Remedial Activity taken by ‘
w teacher
1 Panchal Sahilkumar 22 Remedial lecture, Extra question
Keshav ' Solving
> Gujare Chinmay 48 Remedial lecture, Extra question
Mahendra Solving
_5_,— ‘ 59 Remedial lecture, Extra question |
Rane Aniket Vinayak Solving
T—’“ Shaikh Mehrajuddin 65 Remedial lecture, Extra question \
Jalil Solving \ |
_5_,_,,M 70 . cture, Extra question - |‘
¢ Raj Balaji ncipal
Solapure Raj ) K¢ Cofeme of Enamearis - «
_6__——/' 71 re, Extra questioi | * ¢ ¢
Surve Pritesh Pravin
L b




Excelssior Education Society’s

K. C. College of Engineering and Management Studies and

| : Research
(Affiliated to the University of Mumbai)
\

Mith Bunder Road, Near Hume Pipe, Kopri, Thane (E)-400603

Department of Electronics and Telecommunication

Class: TE (EXTC) SEM: V
Subject: Discrete Time Signal Processing

. Subject Incharge: Dr. Aarti Bakshi

Activity: Screen Casting

Activity Report: Screen Casting is to create instructional videos. These videos enable students
to learn at their own pace, wherever they prefer. Screencasts can provide learners a student-
centered and engaging learning experience in both distance and traditional learning settings.

Academically bright student solved discrete time signal processing different module numerical
problems and recorded video to summarize it in their own words. These videos are uploaded on
Google classroom. This helps the other students to learn and practice the numerical problems
whenever they prefer.

Outcome: Students learned to create video. These videos help the students to learn the concept.

Pnncipal
K.C.Coflene of Engineering &

| LB Y




re Excelssior Education Socicty’s
&J K. C. College of Engincering and Management Studies and Research
(AfMiliated to the University of Mumbai)

MithBunder Road, Near Hume Pipe, Kopri, Thane (E)-400603

/1

Department of Electronics & Telecommunication

Remedial / Makeup/ Gate Coaching Attendance
Subject: D5 p

Date: |3 ’”) /QU’J/)’
Semester: T

Class: TE
Subject Teacher: Dy-. AC\'YHO‘,B aksh®
Topic covered: b
“ Keu'sPon of DIT LDIF For
‘ Roll Number Name of students Sign
58 MY\WM Rununng @
22 Parnchal Sh all Kurmay Padnen”
___o2g Patade  Suvabh oo
{ ng, GL(J/BO’YQ, C"ﬂonmci/}/ e
| 20 PG_LGJ /Rnbzw(‘xm AE—’
l : A3 Law and OV‘IUS})aLb e
L vdl Surve. Pntresh o~
| 72, Sufar  Kavrshwardhan Sudtan—~
( 75 Pyatbham TYwam Ductham
- 59 | Rane Antkek v Ae N
¢S Shatkl MQBZYO\L/O =l
f | ]
[ — ( T
g%

Dr. Rajiv Iyer
H.0.D.EXTC

St;b' ¢t Incharge Sign: -
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K. C. College of

Excelssior Educeation Society’s

ugineering and Management Studies and Research

(Afiliated to the University of Mumbai)
MithBunder Road, Near Hume Pipe, Kopri, Thane (E)-400603

Department of Electronics & Telecommunication

Remedial / Makeup/ Gate Coaching Attendance

Semester: TSP
SIers ~ Class: 1
:“ bj.c“ Teacher D oyt Ba kshy
opic covered:
Reanvsten of Fre 4 77 H\Yes
Roll Number | “Name of students Sign
6 Noodh Undag e Candaoe
55 Puswa. Mot ”Vyj
L2 Yanchal s hai | Kiernary 3o
25 Patade  Suxahh Qg/'
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13805

Paper/ Subject Code: 32222 / Discrete Time Signal Processing

Duration: 3hry

(1) Question No 1 i

s Compulsory.

(2) Attempt any three questions out of the remaining five.
(3) All questions carry equal marks.

(4) Assume suitable data, if required and state it clearly.

Attempt any FOUR

Sem g, f19
P
[Max Marks:80]

4%00"

[20]

Find the DFT of x[n)={5, 6, 7, 8}. Usihg answer and not otherwise find DFT of

xXl[n]={8, 5, 6, 7).

Find the impulse response if the frequency response of the system is given as

H(el®) = em13¢(1

+ 0.5 cosw — 0.95 cos 2w)

Realize the linear phase FIR filter givenas h[n] = {1,-0.5,0,0.5, -1}

using minimum number of multipliers.

For linear phase FIR filter, one of the zeros is at 0:2¢55. Find other compillsory
zeros for Odd Symmetric FIR filter. Determine the transfer function:

"Compare FIR filters with IIR filters o
Find the DFT of a real sequence x[n] ={1, -2, 3, 5
The second order IIR filter is defined as T

Determine the shift

Determine the digital IIR digital filter from-analog filter transfer function which

is given as H(s) = Gorss with T=0.02sec. using impulse invariant

1

") = 005 022505

’1,3, 4, 2)using DITFFT.  [10]

(10]

of poles in direct-form and cascade form realization if
coefTicients are represented by 3 bits. ‘

10 .

transformation method.

Find DFT of x1[n]={1, 4, 3, -2} and x2[n]=(1, -2, 4, 5) using DIF FFT only

once.

Page 1 of 2

FC9F4FIECAD3CSDOB1ADAACYFB177345

(10]

(10}

\
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4 a Design a digital i

o ®

13805

Paper / Subject Code: 32222 / Discrete Time Signal Processing

Iter with flat passband and flat stopband which satisfies
following constraints using bilinear transformation method. Assume Ts
08 < |H(e)| < 1

IH(el)|

0 < w < 025
=02 0651 < ST
Find the output of the system having impulse res

ponse h[n]={2,1,2} for inpqt
Sequence x[n]=(1, -2, 4,5,3,2, 2,1,5,7,-

3,-1,4,2) using Overlap-save
Method (Assume N=6). :
Design a digital FIR filter using Hanning window for M=7 for given
specifications.
8w, ™ L
H(e"“):{eo ; BS|u)|S4

;  otherwise
Realize the filter function by lattice realiz

atjon‘ structure.
= 3,-1,1 1.-3 . ‘
H(z) 1+4z +32 +32
Explain group delay and phase delay.

Explain how DTSp is used in echo cancellatioﬁ process.

Write a short note on Limit cycle oscillationg

F.C 0clann e

L RCTE S

=0.1s.

Principal

SNy A
S

(10]

(10]

(10]

(10]

(6]
(71
(71
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Solution
Subject Code: 32222 Paper code: 13808
Subject: Discrete Time Signal Processing

Q1 a) DFT of x[n}={5.6.7.8}
1 1 1 1

‘ S 26
V=i =1 g {le| _[-2+2)
1 -1 1 72| -2
1 j -1 —jllg —-2-2j

x1[n)={8,5,6,7}

Relation between x1[n] and x[n] is x1[n]=x[(n-1)]
1=1

DFT Shifting property
X1(k) = e‘il'ﬁ'ix(k)
X1(k) =426, 2+2j, 2, 2-2j}

Ql b)
H(el®) = e73*(1 + 0.5 cosw — 0.95cos 2w)
. . [N (XY 204 a—f2W
H(el®) = e3%(1 + 0.5 (‘" =) - 0.95cos ("'—*—;—))
H(el®) = —0.475e71® 4 0.25e7120 +.¢-130 40,25 140 —(.475e 15

Inverse DTFT
H[n)={0, -0.475, 0.25, 1, 0.25, -0.475, 0}

Qlc)
h[n)={1,-0.5,0, 0.5, -1}

x[n) _91'#2:11——‘—91’2-17

N 1
K4 A _
[_——_71” -1
. z z o
1
0.5
N y(n)

Q | d) Compulsory zeros for odd symmetric FIR filter
z, = 0.2¢3

| e
23== Se ’3
1 _cols
24 = ;-;- = 5’3
(z—o.z:’g)(z—0.20"!1)(2-54’)(1'50-")
H(z) = 7z

(}"\\e“ O'Q'Q
Hz)y=1-522"+ 26.04z7% -
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QI NIl {200 81,3, 4, 2)

NI ! . ) ) . 1 9 X[0)
N AN /
A4 AN 0 N\ I 5656 X[1]
i | 5.585
SN 1 WY / 3 346) X(2)
|
NI \ oWy, / 7) 5.656 X(3]
R N +)8.414
NI 1 B .7 X[4]
us ‘t_\ s \/ >3 51'25:1614 X
1 - - .
N o ;wg -6 i X(6]
é L B 656
) " S_
N 2 e 3 Wfq -3) -5+3) W%, +1.414) \ 5.656+] x(7]
1 a1 1 5.585

X(k)=1{9, -5.656 -j 5.585, 3+6j, 5.656+j 8.414, -7, 5.656- j 8.414, 3- 6j, -5.656+j 5.585}

Q2 b) Direct Form
1

H(z) = 1-0.952-140.22522

095x2=19 -->1 0.225x2=045 -->0
09 x2=1.8 -->1 045x2=09 -->0
08&8x2=16 -->1 09 x2=18 -->1
0.6 x2-12 -->1 08x2=16 -->1
02 x2=04 -->0 06 x2=12 ->1

02x2=04 -->0

(0.95)=0.11110.....
(0.225)=0.001110....

3 bit representation 3 bit representation
0.111-->0.875 0.001 -->0.125
New coeff. value = -0.875 New coeff. value = 0.125

Cascade Form:

1
H(2) = 155957 T+0.225: 2

1
H(z) = (1-0.52"") (1-0.452"")

045x2=09 ->0
09 x2 =18 -->1
08x2 =16 -->1
06 x2=12 -->1 .
02x2=04 ->0 \

05x2-10 ->1
00x2=00 >0

(0.5)-0.1000... (0225=001110. ..

3} bit representation 3 bit representation

0.100 --~ 0.5 ’
New pole location = 0.5

Principaj
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Q3a)

10

H(s) = sL475+15

H(s) = Wozsms

H(s) = m

Hes) = 10 1.658 -

1.658 (s+3.5)2+(1.658)2

Impulse invariant Transformation

b e~z 1sin bT

o —aT - —ZaT 2
(s+a)2+b 1-2e7 T z=1¢cos bT+e~297T2

-(2)
From Equation (1), a=3.5, b=1.658 and T=0.02
Using equation (2) and simplifying

0.1789z71

H(2) = 1-1.8621z1+0.869z~2

Q3b)

x1[n]=11, 4, 3, -2} and x2[n]={1, -2, 4, 5}
x[n]=x1[n]+jx2[n]

x[n]={14j, 4-2j, 3+4j, -2+5j}

14j XM
(1] ) 4+5) 6+8]
4-2 \ / 243 >< 242j X[2]
x[2) =)
0 ’ X1
x3) >4 ><>< 23 Wk 23 og W
7 1
1
-2+5j / \ 6-7 W -7-6] >< 53]  X[(3]
x(4) -1 -1

X (K)=16+8], -9-9j, 2+2j, 5+3j}

X(-k)= {6 —8j,5-3j,2-2j, -9+9j}
x1(k) = 220 =6, -2-65, 2, -2+6j)
x2(k) = "_(L).";‘i';'i)-={8, -3+7j, 2, -3-7j}
Q4a)

Flat pass band and
Digital Specificatio

d and flat stop band --> Butterworth Filter
ns: d1=0.8, d2=0.2, ©1=0.2571, ©2=0.65n

Analog specifications:
Using Bilinear Transformation

and T=0.1s
(& rad/sec

KC oo PNCipy
M"';v.-?fﬂf‘qe (’fF

. ~

NOineap:
. eenng &
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Q3 a)

H(s) = #Sﬂr,

H(s) = Wozs“—;s

H(s) = m

H(s) = 1:;8 (Swta.s)l;:f(nl-658)2 -

Impulse invariant Transformation
b 5 e~ Tz lsin bT
(s+a)2+b? 1-2e7Tz " 1cos bT+e 29Tz ~2

- ()
From Equation (1), a=3.5, b=1.658 and T=0.02
Using equation (2) and simplifying

0.1789z7!

H(2) = 1-1.8621z~140.869z2

Q3 b)

x1[n]=11,4, 3, -2} and x2[n]={l, -2, 4, 5}
x[n]=x1[n]+jx2[n]

x[n]={1+4j, 4-2j, 3+4j, -2+5j}

1+j 4+5) 6+8j X[
x[1]
4-2] \ / 2+3] >< 42 X2
x[2] -1
0 ) X(1)
X3 34 : -2-3j Wh 23 -9-9j
1
-245] / LY >< 53 X[B)
x(4] 1 =

X (k)=1{6+8], -9-9j, 2+2j, 5+3j}
X'(—k)={6-8j,5-3j,2-2j, =9+9]}
X_____-<k>+;"("" ={6, -2-6j, 2, -2+6j)

X1(k) =
X()=Xe(=K) _(g _3+7j, 2, -3-7j}
]?;za;ass band and flat stop band --> Butterworth Filter

Digital Specifications: d1=0.8, d2=0.2, @1=0.257, ®2=0.65n
Analog specifications: . )
Using Bilinear Transformation T oy

d1=0.8, d2=0.2, Q1=2.513y

and T=0.1s
(& rad/sec
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Order of tilter and cut off frequency
‘ )
tog | 427 ' /\ )
\I\! !

log(%f\

n,

/s
_ll N

\
NE? and .=

7

\ER ~ M ‘
N=2 and cut ofy frequency Qe=2.90 rad/sec
Normalized transter function
n(s) = -‘l‘

NS

Denormalized transfer function
H(s) = A(s)|s ==

&) =R(s)|s =

8.41
H ="
() s2+4.15 +8.41

Analog to Digital Filter conversion using BLT (T=0.1 sec)

22-1
H(Z) = H(S)lS = Tl
_ 8.41(z+1)2
H(z) = 488.4122-783.182+326.41 OR
0.017222-0.03442+0.0172
H(z) = 22—1.60352+0.6683

Q4 b) hn]={2.1.2} -->M=3
x[n)={1.-2,4,5,3,2,2,1,5,7,-3,-1, 4,2}
N=6

N=L+M-1 --L=4

h(n]={2, 1,2, 0, 0, 0}
x1[n]={0, 0. 1, -2, 4, 5}
x2[n)=1{4.5,3,2,2, 1}
x3[n)={2, .5, 7.-3,-1}
x4[n)={-3,-1,4,2,0,0}

Using circular convolution
yl[n)={13,5, 2,-3,8,10}
y2[n]={13, 16, 19, 17, 12, 8}
y3[n]={-3.2.15.21, 11,9}
va[n)=1-6.-5. 1. 6 10, 4}

d First M-1 samples in each section
13,5,2,-3,8, 10
20 306019,17, 12,8

[-3,2)15,21,11,9
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QS )

Sl RIT) h o n
H(e"™) = e IIS'NIS:
0 otherwlise
[H(eM))
1
-n

I ™o
14 8 8 7

Desired unpulxc response
hg|n) = = f_ H(e/v)elvngy,

han] = —{f_n",’,:’u(en-»)ef«mdm+ Iy H(eMelondo)

haln] = [n(";_” [sin G (n- 3)) —sin (% (n- 3))] n#3
0.125 n=3

hd[n]={-0.023, 0.0466,, 0.1032, 0.125, 0.1032, 0.0466, -0.023}

Hanning Window

{OS—OSCOS(ZM) 0<nsM-1

Otherwise

w(n|

w[n] ={0,0.25,0.75, 1, 0.75, 0.25, 0}

Impulse response of filter
h[n]=hd[n]. w[n]
h[n] ={0, 0.01165, 0.0774, 0.125, 0.0774, 0.01165, 0}

051w = 1+
1

m=3 1
— 3-1 1 2,1 -3 -
A3(z)-1+4z +%z +4z k3=1/4
Bm(z) = Z'mAn.(Z"s)
B3(z) = %+%z‘1 +1272+27°
Am(2)=kw B (2)
An1(2) ==
2y Vo _
A2(z)=1+527" 4327 k2=1/3
1.2 -1 ,-2

1, - =
Ale)=1+527 =12

Lattice Realization Structure




Paper / Subject Code: 32222/ Diserete Tlme Slgnal Processing

Serm g, f19
rmr A As ,9"? {% o~

Duration; 34 IMux Murks:80)

N.B.: (1) Question No | s Compulsory.

2) Attempl any three questions out of (he remaining five,
3) AN qQuestiong carry equal marks,
4) Assume sultable data, if required and state jt clearly,

' Attempt any FOUR (20]

\/a Find the pJy of x[n]=(s, 6, 7, 8}. Using answer and not otherwise find ST of
X1[n)=(8, 5,6,7),

H(e!) = e=to(1 4 0.5 €os w ~ 0.95 cos 2¢y)
\ykealize the linear phase FIR filter given as h[h] ={1,-0.5,0,0.5, =1}
using minimum number of multipliers,
\d/for linear phase FIR filter, one of the zeros is at ().2e)3, Find other compulsory
zeros for Odd Symmetric FIR filter. Determine tim transfer function,
\c/Compare FIR filters with IR filters Q 4 ~5.6¢q __) G URS NG J'
2 \a/Find the DFT of a real sequence x[n] =(1, .2, 3,5,1,3, -4, 2} using DIT FFT. [10]
b The second order IIR filter is defined as ‘ (10]
1

e = (1-0952T 1027552

Determine the shift of poles in direct-form anqg cascade form realization if
coefficients are represented by 3 bits.

3 a Determine the digital [IR digital filter fl’Om-analog filter transfer function which (0]
1S given as H(s) = (1775015 +;:+15) with T=0,02sec, using impulse invariant
transformation method,
b Find DFT of xl[n}=(1, 4,3, -2) and x2[n}=(1, -2, 4,5, using DIF FFTonly (19,

once.
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Paper / Subject Code: 32222 / Discrete Time Signal Processing .

4 a Designa digital filter with flat passband and flat stopband which satisfies (10]
following constraints using bilinear transformation method. Assume Ts=0.1s.
08 < [H(E®)| <1 0 < w < 025
[HE™)| <02 0651 < w <™

b Fjad the output of the system having impulse response h[n]={2,1,2} for input (10]
\/se‘quence x[n]={1,-2,4,5,3,2,2,1,5,7,-3,-1, 4,2} using Overlap-save
Method (Assume N=6).

S a Design a digital FIR filter using Hanning window for M=7 for given [10]
specifications.
-Bw . X T
H(e“"):{e ® BS|w!S4
0 ; otherwise
b Realize the filter function by lattice realization structure. [10]

— 3,-1,1 2,1 _3
H(z)—1+4z +35z +3z
6 \/I;.xplain group delay and phase delay. [6]

plain how DTSP is used in echo cancellatic;ﬁ process. [7]
¢/ Write a short note on Limit cycle oscillations a ‘ . (7

13805 Page 2 of 2
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Solution
Subject Code: 32222  Paper code: 13805
Subject: Discrete Time Signal Processing S -

Ql a) DFT of x[n]={5,6,7,8)
1 1 1

. L5 26
V= =1 jlle|_|-2+2
I -1 1 17T =2
Lj -1 —jllel [-2-y

x1(n}=18.5.6,7)

:l_ellation between x1[n] and x[n] is x1[n]=x[(n-1)]

DFT Shifting property
X1(k) = e WX (k)
X1(k) ={26, 2+2j, 2, 2-2j}

‘ Ql b)
H(e') = e™3“(1 + 0.5 cosw — 0.95cos 2w) .
. . Wy =W j2w g a—j2w
H(el®) = e 3%(1 + 0.5 (el b )~ 0.95c0s ()

Z :
H(el*) = —0.475e1% + 0.25e 120 4 ¢~13w 1.0 257140 —0.475e 715

Inverse DTFT
H[n]={0, -0.475, 0.25, 1, 0.25, -0.475, 0}

Qlc)
h[n]={1, -0.5, 0, 0.5, -1}

x[n) —‘_—> z7! —> z7! ]
\ -1
\ _1 o _’
|_ z™! — z~1

>S5 y[n]

Q | d) Compulsory zeros for odd symmetric FIR filter

z; = 0.2¢€3

(Z-o,zg’;)(z-—o.Ze-’})(
H(z) = 2!

-1 4+ 26.
! H(zy=1-522"%F Principal
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Q2a) x[n]={1,-2,3,5,1,3, -4, 2)

N N 2 < 1 9 X[0)
\4) : N0 / 7) ) /  -5.656 X(1]
1 o ——‘#\ /5.585
-1
4 T /\
x[6 7 2 7) 5.656 X[3]
\l(] 3 WN <71 ) 3 4‘8414
NI 1 8 wb 7 X(4)
x[5] 3< 5 \/ 5-3) Wh i i X(5]
-1
x(3] 3 7wy ><>< 5wt / / \\ X(6]
1
5.656
7] >< 3 W;\I 3j /\ -5+3j W?V +1.414] & -5.656+ j X(7)
-1 -1 1 5585

X(K)={9, -5.656 -j 5.585, 3+6j, 5.656+j 8.414, -7, 5.656- j 8.414, 3- 6j, -5.656+j 5.585}

Q2 b) Direct Form

1
H(z) = 1-0.952" ! +0.225z~2

095x2=19 ->1
09 x2=18 -->1
08x2=16 ->1
06 x2=12 ->1
02 x2=04 >0

(0.95)=0.11110.....

3 bit representation
0.111 -->0.875

New coeff. value = -0.875

Cascade Form:

1
H(%) = 7209857 T+0.2252°2

1
H(2) = G205 (1—0asc )

0.5x2=1.0 —->1
0.0x2=0.0 -->0

(0.5=0.1000...

3 bit representation

0.100 --> 0.5
New pole location = 0.5

0.225x2=045 ->0
045x2=09 -->0
09 x2=18 -->1
08x2=1.6 -->1
06 x2=12 ->1
02 x2=04 ->0

(0.225=0.001110....
3 bit representation

0.001 -->0.125

New coeff. value = 0.125

045x2=09 ->0
09 x2 =18 ->1
08x2 =16 -->1
06 x2=12 -->|
02 x2=04 ->0
(0225) 001110,
~ resentation
% 375
tion=0.375
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10
H(s) = s2475+15

10
H S) ="+
() s84+754+12.2542.75

H(s) = — 10
() (s+3.5)2+(1.658)?

H(s) = 10 1.658 .
(s) 1.658 (s+3.5)2+(1.658)2 M

Impulse invariant Transformation
b N e~ Tz lsin bT
(s+a)2+b? 1-2e=Tz=lcos T +e~ 20772

e

From Equation (1), a=3.5, b=1.658 and T=0.02
Using equation (2) and simplifying

0.1789z7!
H(z) = 1-1.8621z~140.869z2

Q3b)

x1[n]={1, 4, 3, -2} and x2[n]={l, -2, 4, 5}
x[n]=x1[n]+jx2[n]

x[n]=1{14j, 4-2j, 3+4j, -2+5j}

4+5j 6+8j

-1

3+4j WN -2-3j -9-9j

-245j / \\ 7 ><1 >3 XPl

X (k)={6+8j, -9-9j, 2+2j, 5+3j}

AR

x[4])

i(ﬁL;"(‘_"’ ={6, -2-6j, 2, -2+6j}

X1(k) =
X()=X=(=k) _ (g _3+7j, 2, -3-7j}

X2(K) ==—"—

Qs 2) flat stop band --> Butterworth Filter

ss band and _ = =
{:)I::I:)zxal Specifications: d1=0.8,d2=0.2, @1=0.25m, w2=0.65n

tions:
Analog specifica e
Using Bilinear Transformation 1 = tan e

J1=08, d2=0.2, ©1=2.513 rad/sec, Q é"

X[1]

X[1]

x[1]
\ / - >< wy  X02)
x(2] \ j :

Principal
K.C. Cofleare of anmeormg &
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Order of filter and cut off frequency
1

\
log (dzz / .
1 7!
N>—— a7 / n
23— —m and 0, = —2—
og (ﬂ—x) [ 1 1] /2N
412

N=2 and cut off frequency Qc=2.90 rad/sec

Normalized transfer function

B(s) = —2
H(S) T s24V2s+1

Denormalized transfer function

H(s) = A@s)|s =

8.41
H() = 5———
) s2+4.1s +8.41

Analog to Digital Filter conversion using BLT (T=0.1 sec)

H(z) = H)ls = 205

8.41(z+1)2

H(z) =
(@) 488.41722—783.182+326.41 OR

0.017222-0.03442+0.0172
22—1.60352+0.6683

H(z) =

Q4b) h[n]= {2,1,2} > M=3

x[n]={1, -2, 4,573,2,2,1, 5,7,-3,-1,4, 2}
N=6

N=L+M-1 -- L= 4

h[n)}={2,1,2,0,0, 0}
x1[n)={0,0, 1, -2, 4,5}
x2[n)}={4,5,3,2,2, 1}
x3[n}={2, 1,5, 7, -3, -1}
x4[n)={-3.-1,4 2,0,0}

Using circular convolution
yl[n])=1 13,5,2,-3,8, 10}
y2[n]={13, 16,19, 17,12, 8}
y3[n]={—3, 2,15,21, 11, 9}
y4[n]={-6, .5,1,6,10,4}

Discard First M-1 samples in each section

13, ,2. r_;8,,~.l,(.)~.
3,16,19,17,12,8
- -3,2,)15,21,11,9 \ \

-5.1,6,10.4




Q5 a)

=83w , n n
H(e') = {e PgSlelss
0 ; otherwise
[H(eM)|
1
- B 77! e
_ E w T T -
4 8 8 7

Desired impulse response
haln] = — [" H(e®yelongy,

-n/8 . .
hq[n] = %{f_:/,,, H(e/®)e/"dw + f,:'//;H (ef“’)e/“’"dw}

hg[n) = {”(";"3) [sin G (n— 3)) —sin (% (n— 3))] n#+3
0.125 n=3

hd[n]={-0.023, 0.0466,, 0.1032, 0.125, 0.1032, 0.0466, -0.023}

Hanning Window
2mn
w[n] = {0.5 - 0.5C0$(m) 0<n<M-1

0 Otherwise
w[n] ={0, 0.25, 0.75, 1, 0.75, 0.25, 0}

Impulse response of filter
h[n]=hd[n]. w[n]
h[n] ={0, 0.0116S, 0.0774, 0.125, 0.0774, 0.01165, 0}

QSb)H() = 1+3271 +1272 42273
m= 3
A3(z) =1+ %z'l +§z‘2 +§Z'3 k3=1/4
B,”(Z) = z_mAm(z—l)
B3(2) = 527" 4370 42
Am(2)—kmBm(2)
Am-1(2) =—"152

A2(z)=1 +-§-z'1 + %Z—z k2=1/3

1.2 - -2
BZ(Z)=§'+;Z 14z
1

All2)=1+32 k1=1/2 %\

Lattice Realization Structure
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Department of Electronics & Telecommunication

Institute Vision

To be an organization with potential for excellence in engineering and management for

the advancement of society and human kind.

Institute Mission

To excel in academics, practical engineering, management and to commence research

endeavors.

To prepare students for future opportunities.

To nurture students with social and ethical responsibilities.
Department Vision

To shape Electronics & Telecommunication engineers to be professionally and socially

competent.

Department Mission

To aim for excellence in teaching learning process and analytical thinking.

To conduct skill development pro
part students with social and moral education.

grams in order to become industry ready.
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Department PEO
A .
fier successful completion of the program graduates will be able to

PEO1- Title: Skill

Apply engineering knowledge and skills to meet the requirements of present and

emerging technological needs.

PEO2- Title: Professional development

Inculcate life-long learning in electronics & telecommunication for developing

modemized projects, technologies and services

PEO3 - Title: Ethics

Actively involved in socially relevant projects for electronics in the context of

developments and services.

PEO4 - Title: Communication & Teamwork

n cross functional domains.

Communicate effectively and operate i

\

K.C. Cotege of
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B EXCELSSIOR E &
K.C.C DUCATION SOCIETY'S
1 .C. Coll : .
‘ s’;‘) ege of Engineering & Management Stu
b MithBunder Road, Kopri, Thane (E)
epartment of Electronics & Telecommunicatioﬂ

Program outcomes

Engineering Graduates will be able to:

|. Engineering knowledge: Apply the knowledg
e solution of complex engineering
and analyze complex

e of mathematics, science, engineerng

fundamentals, and an engineering specialization to th problems.
2. Problem analysis: Identify, formulate, review research literature,

engineering problems reaching substantiated conclusions using first principle

* natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for comp
esses that meet the specified needs with appropri
tal considerations.

knowledge and research

s of mathematics.

lex engineering problems and

design system components Or proc ate consideration

for the public health and safety, and the cultural, societal, and environmen
plex problems: Use research-based

4. Conduct investigations of com
d interpretation of

methods including design of experiments, analysis an

information to provide valid conclusions.

data, and synthesis of the

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modemn
x engineering activities with

engineering and IT tools including prediction and modeling to comple

an understanding of the limitations.

ply reasoning informed by the contextual knowledge to assess

6. The engineer and society: Ap
| societal, health, safety, legal and cultura

professional engineering practice.
7. Environment and sustainability: Understand the impact of the professional engineering

ons in societal and environmenta

| issues and the consequent responsibilities relevant to the

soluti | contexts, and demonstrate the knowledge of, and need for

sustainable development.
8. Ethics: Apply ethical princi

of the eng

ples and commit to professional ethics and responsibilities and norm
s

ineering practice.

al and team work: Function effectively as an individual, and as a
’ member or leader i
erin

9. Individu
diverse teams: and in multidisciplinary settings.
. ~¢ion. Communicate effectively o X
0. Communicafiod y on complex engineering activiti
g activities with
the

mmunity and with society at large such as, bein
, ) g able to com
prehend and write

/:"\\\_ \
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effective re . : :
ports and design documentation, make effective presentations, and give and receive clear

instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the

work, as a member and leader

engineering and management principles and apply these to one’s own

in a team. to manage projects and in multidisciplinary environments.
12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long leamning in the broadest context of technological change-

Department PSO

PSO1:

Knowledge in communication engineering technologies for application in areas of ~

image processing. signal processing, wireless communication.

PSO2:
Apply hardware & software tools in domains of analog & digital electronic system

design.

\
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Course  Teaching Scheme
Code Course Name T(gc::l:ﬁ flc:em)e

| oo | urs 1 | Tutorial | ]

Discre'e-Time Theom Practical Tutorial Theory | Practical | Tutorial | Total |

ECLso2 Sgnal i |

Credits Assigned

Processin - |
g 02 = - 0l - o1 |
~——— L Laboratory | l L |
— ._/—_L-_’—’—J
Course Cou
rse N — |
Code & Name Examination Scheme
[ |
Theory Marks Term Practical Total
JL Internal assessment End Sem. Work and Oral
Test 1 Test 2 Avg. Exam.
I
‘ Discrete-Time
ECLs02 | Signal
Processing - - - - 25 25
Laboratory I ’ J

Course objectives:
1. To carryout basic discrete time signal processing operations.
2. To implement and design FIR filters and IIR filters.

3. To implement applications related to the field of biomedical signal processing and audio signal
processing.

Course outcomes:

Learners will be able to ...
1. Perform basic discrete time signal processing operations such as Linear Convolution, Circular
Convolution, Auto Correlation, Cross Correlation, etc. and interpret the results.

2. Demonstrate their ability towards interpreting and performing frequency analysis of different

discrete time sequences and systems.

Design and implement the FIR and IIR Filters for given specifications.

e applications related to the field of biomedical signal processing and audio

(93}

4. Implement and analys
signal processing.

list of experiments:
ear convolution of two signals, auto correlation of non-periodic signals, periodic signal
se and interpret the results obtained. gnals

Suggested

1) To perform lin

and random noi ' ’ .
nvolve swept frequency sinusoidal wave with LPF and HPF impulse response fi

et the results obtained.
Principal

Telecommunication of %WW‘QW
In:t?c;ecﬁlffte Studtes & Researc!

2) To linearly c0 ltets in

time domain and interpr

University of Mumbal-R2019-c-s Sirte



To obtai
L CPOSS correlati
X 0 ation of g s ‘
\) AR Q [\ I \
processing), 1gnal with it delayed and attenuated version (Concept of radar signal

rtorm block convolution usin
To determine umnpulse
Wy

49 Tope

8 overlap - add method and overlap-save method.

Magnitud . N
g ¢, phase response and pole-zero plot of given transfer functions.

' \ of DT s . e o
discerete time signal h tquence and sketch its magnitude and phase spectrum or To Generatc 8

avi ini .
2 To study the eft g inimum three frequencies and analyse its frequency spectrum.
s cllect of frequency resoluti
ution an { i
9) DFTb d zcro padding.

ased s . :
spectral analysis to detect the signal buried in noise.

10) To perfl st
om p . i
[ \ denoising of a speech signal using circular convolution.

11) Desi ) ioital i
hi;hlﬁ: 0\: UIR digital filters and use the designed filter to filter an input signal which has both low and
g quency components or real-world signal like ECG/EEG, speech signal etc).

2 i i
12) Design a notch filter to supress the power supply hum in audio signals.

13) Design a comb filter to suppress S0Hz hum in biomedical signals.

14) Design of FIR ﬁlte_r using windowing method and use the designed filter to filter an input signal which
has both low and high frequency components or real-world signal like ECG/EEG, speech signal etc.

15) Dqsign of FIR filter using frequency sampling technique.

16) Design of minimum phase, maximum phase and mixed phase systems.

17) To verify the location of zeros in symmetric and antisymmetric FIR filters.

18) To reconstruct DT signals contaminated with sinusoidal interference using FIR filters.
19) To realise an IR filter in cascade and parallel form.

20) To obtain lattice parameters of a given transfer function (FIR and [IR systems).

21) To perform coefficient quantisation using truncation and rounding.

22) To study the effect of coefficient quantisation on the frequency response of an IIR filter.
23) To study the effect of coefficient quantisation on the frequency response of an FIR filter.
24) To investigate the behaviour of limit cycle in an IIR system.

25) To generate the ECG signal and detect the characteristic points.

26) Classification of ECG signals.

27) To read an ECG signal and separate the QRS Complex.

28) To filter out the noise in an ECG signal using Spectral subtraction.

30) Perform sub-band coding on speech signal.

29) To extracl delta, theta, alpha, sigma, and beta waveforms from EEG signal. \ \
31) To generate Echo, Reverberation, Flanging effects in a sound signal.

32) Musical tone generation.

33) DTMF ton¢ generation and detection. ///d:/;‘:g;,:;\\\
34) Echo cancellation. y :,\;/’ ‘\<f‘(,\,\ Principal |
it & HPNE (&) \"‘,‘ ‘ K.C. Collegre of Engmeeriny &
1: ( T 2 Managcamat Studdes B Rese2!C
-2 2/

of Mumbal-RZMD-C-Schom.-T
Unliversity ommunication Engineering Page 41 of 101



Also check

nverse,

virtual Laboratory hup://vabs.ii
‘Viabs.utkyp.emet.in/dsp/# for demonstration of is like DFT ditsi
of concepts l1ke and!

FIR filter using windowing method et
c

Term Work:

At least 08 experiments ¢ i
o .
N oftware namely C, P;;g:gsth? entire syllabus must be given “Batch Wise” and impleme
predefined inference and conclu cilab, Matlab, Octave, etc. The experiments should be $
maximum batch of four students ;:;Zi]eAp}I:hcanon oriented one course-project ¢af > conducted 1)
- . . ) r ! .
experiment to maintain better understandirslgo:r:g ﬁ:{ige SuBgest e o

The experiments should be
. student centric and attem:
gful, interesting and innovative. pt should be

Term work assessment must be based on overall
The grade must be converted to marks as per cre
averafged.. Based on above scheme, grading and term work assessmen
exarmnahon will be based on entire syllabus. Students are encouraged to share their experiments ¢
online repository- Practical exam slip should cover all 08 experiments for examination-

d experiments and ¢

ade to make experiments more

eriment graded:
d be added and
tical and oral
odes on

meanin
performance of the student with every €XP

dit and grading system manual, and shoul
t should be done- Prac

e W
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&32 K.C. Coll EXC.ELSSIOR EDUCATION SOCIETY'S
ege of Engineering & Management Studies & Research
De MithBunder Road. Kopri, Thane (E)
partment of Electronics & Telecommunication
N B . . .
- ety learning. Revognize the need for. and have the preparation and ability to engage in independent
it SN ne 1
e-hong leaming in the broadest context of technological change.
Bloom Taxonomy Level
Bloom’s Keywords

Taxonomy level

‘ Activities

‘Remembering Define. Duplicate. List. Memorize, Recall, | Television Shows. Magazine
Repeat. State | articles, Reading
- _ 1 |
U nderstanding Classify. Describe, Discuss, Explain ,Identify, | Diagram,
Locate. Recognize, Report, Select, Translate, Speech(Seminar),Graph,
Paraphrase | Qutline
Applying Choose. Demonstrate, Dramatize, Employ, | Mini Project, Quiz

Ilustrate, Interpret, Operate, Schedule,
Sketch, Solve, Use, Wrnite

Appraise, Compare, Contrast, Criticize,
Differentiate, Discriminate, Distinguish,
Examine, Experiment, Question, Test

Analvzin

L]

o=l

Survey, Conclusion, Report,
Questionnaire

Appraise, Argue, Defend, Judge, Select,

Evaluating
Support. Value(Output), Evaluate

Group Discussion, Self
evaluation, Recommendation

Assemble. Construct, Create, Design,
Develop, Formulate, Write

Creanng

Experiment, Simulation, major |

project
]

Principal

of Engineering &
MKfa‘gch:ﬁeswdtes 8 Research
a

and



g ﬂ K.C. Coll EXCELSSIOR EDUCATION SOCIETY'S
g ege of E“H'“g‘t‘ring & Management Studies & Research
D Mith Bunder Rond, Kopri, Thane (14)
epartment of Electronics & 'l‘clccummunicuti(m

Course objectives:

1. To carryout basi N .
’ ic discrete time signal processing operations.

2. Toim . .
o implement and design FIR filters and 1R filters.
3. To implement applicati L
pplications rel Jd of bi ot e oo audio signal
processing. ated to the field of biomedical signal processing and gn

Course outcomes:

Course outcome | Lab outcome

such as Linear Convolution, Circular Convolution, Auto
\ Correlation, Cross Correlation, etc. and interpret the results

' ECL502.2 Demonstrate  their ability towards interpreting and
| performing frequency analysis of different discrete time

 —
 code At the end of the course student will be able to Bloom
i Level
‘ ECL502.1 Perform basic discrete time signal processing operations Applying

Analyzing

|
' sequences and systems.

|

r——// - . .
ECL502.3 Design and implement the FIR and IIR Filters for given Applying

specifications.

i
/ . .
Implement and analyze applications related to the field of Analyzing

j ECL502.4
biomedical signal processing and audio signal processing
|
.
ot me\'\s,
& \“c,‘- \\ ‘
E v
fh \F‘““\t\ 2 \
X 'a\ >
\\%\ \QQ
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N ollege of En

EZ(CELSSlOR EDUCATION SOCIETY’S
gineering & Management Stud

b Mith Bunder Road, Kopri, Thane (E)
epartment of Electronics & Telecommunication

Practical Delivery Plan (A1 Batch)

ies & Research

s | I
No Name of Experiment Date of Date Of
Performance Submission |
Program to com ; : _"/P//_,Jl
) pute linear convolution, auto- 22
| 1 correlation and cross-correlation. 13/07/2022 20/07/20
‘ /
Program to generate unit impul i — |
pulse, unit step, ramp and
2 | exponential sequences. 20/07/2022 28/07/2022
I
3 Program to compute DFT Circular Convolution usin
’ g
formula and DFT. 28/07/2022 03/08/2022 !
/’————J
4 | Program to compute magnitude and phase response of a '
given equation. 03/08/2022 | 10/08/2022 ‘
/——J
I
5 | Program to compute transfer function using impulse \
invariance method and bilinear transformation method. 10/08/2022 17/08/20
[ —
6 | Design and implementation of FIR filter to meet given
speciations. 17/08/2022 | 24/08
7 | Design the following Low Pass analog filters with the
given specification. (1) Butter Worth (2) Chebyshev-1 24/08/2022 14/09/2022
3) Chebyshev-I1.
8 | Musical Tone Generation [sa re ga ma pa dh ni sa] with 14/09/2022 | 21/09/2022
each Tone has time duration 0.5 sec.
9 Content Beyond Syllabus: Convert colour image to
gray-scale image. 21/09/2022 | 28/09/2022
10 Implementation and analyse the application of DSP. 28/09/2022 | 12/10/2022 \
I

\

Principal
K.C. Coftege of Engineering &

nagement
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K.C. :
College of Engineering & Management Studies

D Mith Bunder Road, Kopri, Thane (E)
epartment of Electronics & Tclccommunication

& Research

“sr. —_ Practical Delivery Plan (A2 Batch)
' No Name of Experiment Date of Date of
Performance Submission
I
ngram to —c‘—*—.— - S
\ : ompute linear convolution, auto- 18/07/2022
’ l correlation and cross-correlation. 11/07/2022
Program to generate unit im T
pulse, unit step, ram and
| 2 | exponential sequences. P P 18/07/2022 25/07/2022
5 TFe . B I E
; gram to compute DFT, Circular Convolution using
l’ formula and DFT. 25/07/2022 | 01/08/202
[ 4 - -
y P'rogram to .compute magnitude and phase response ofa 01/08/2022 08/08/2022
‘ given equation.
| /—____’_———4‘
S| Program to compute transfer function \Sing impulse | o¢/08/2022 | 22/08/2022
invariance method and bilinear transformation method.
6 | Design and implementation of FIR filter to meet given 109/2022
speciations. 22/08/2022 19/09
7 | Design the following Low Pass analog filters with the
given specification. (1) Butter Worth (2) Chebyshev-I | 19/09/2022 26/09/2022
‘ (3) Chebyshev-IL.
r—-—/ . . .
i dh th
-8 Musical Tone C.ieneranor? [sa re ga ma pa dh ni sa] wi 26/09/2022 03/10/2022
I each Tone has time duration 0.5 sec.
| |
bus: Convert colour image t
9 Content B.oeyond Syllabus: Conve ge to 03/10/2022 _—
gray-scale image.
/ . .
Implemcntauon and analyse the application of DSP. 10/10/2022 P
Principal

—
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L. Col i :
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=

Mith Bunder Road, Kopri, Thane (1%)

'S

Department of Electronics & Teleccommunication

Practical Delivery Plan (A3 Batch)

Studies & Research

~Sr. o
No Name of Experiment Date of Date of \‘
Performance Submission .
[P o s |
ram o compute linear convolution auto- 7
‘ i ’ /2022
I | correlation and cross-correlation. TAMIT/2022 et
pulse, unit step, ramp and 22
2 | exponential sequences. 21/07/2022 21/07/20
|
3 | Program to compute DFT, Circular Convolution using | pem—
’ g
‘ formula and DFT. 28/07/2022 28/07/2022
i —r‘.’——-/
|4 [ Program to compute magnitude and phase response Of & |- g4/0g/2022 | 04/08/2022
f given equation.
r
| § |P : e
Program to compute transfer function using IMPUSE | 55082022 | 25/08/2022
. invariance method and bilinear transformation method.
6 | Design and implementation of FIR filter to meet given
speciations. 08/09/2022 08/09/2022
" 7 [ Design the following Low Pass analog filters with the
1 iven specification. (1) Butter Worth (2) Chebyshev-I 22/09/2022 22/09/2022
’ g P
(3) Chebyshev-I1.
8 | Musical Tone Generation [sa re ga ma pa dh ni sa] with 20/09/2022 —
each Tone has time duration 0.5 sec.
,———-‘.————”ﬁ .
9 Content Beyond Syllabus: Convert colour image to 06/
' . 10/2022
| gray-scale image. 06/10/2022
1 D = s —
10 Implementation and analyse the application of DSP. 13/10/2022 20020
|
S -
en Incipal
Mmagem e crgneering &
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| K'C' College of Engineering & Management Studie

Mith Bunder Road, Kopri, Thane (E)

Department of Electronics & Telecommunication

Practical Delivery Plan (A4 Batch)

s & Research

B R— of | Dateof
Name of Experiment pate of | Date of
' No perimen Performance | Submission
L I |
PrOgran.] to compute linear convolution, auto-| ,5,37/5022 19/07/2022
B 1 | correlation and cross-correlation. ‘\
, L
Program to generate unit impul i '
pulse, unit step, ramp and 22
| 2 | exponential sequences. 1972022 \ Z6I07E
L R S
3 P : . . |
| for;)rﬁ::;n a::i g);}pute DFT, Circular Convolution using 26/07/2022 | 02/08/2022
' l
4 |P i
gir\cl)eg;a::ut; i<(:)c:]mpute magnitude and phase response of 2 | 15,8579 23/08/2022
S | Program to compute transfer function using impulse | 53/087022 30/08/2022
invariance method and bilinear transformation method. - - T
6 | Design and implementation of FIR filter to meet given ‘
speciations. 30/08/2022 | 13/09/2022 |
7 | Design the following Low Pass analog filters with the |
given specification. (1) Butter Worth (2) Chebyshev-I | 13/09/2022 20/09/2022 |
(3) Chebyshev-II. |
8 Musical Tone Generation [sa re ga ma pa dh ni sa] with .
2 2022 2 '
each Tone has time duration 0.5 sec. 0/0/20 27/09/2022 |
d Syllabus: Convert colour image to ‘
9 Content B‘eyon y g 27/09/2022 04/107022 |
gray-scale image. ves
—51 Implementation and analyse the application of DSP. 04/10/2022 > .
/1072022 |
\
|
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Mith Bunder Rond, Kopri, Thano (I%)

Department of Elcetronics & Telecommunication

List of Experiments & Mapping with LOs

Sr.
r. No Name of Experiment Blooms Lo
Taxonomy
Program (0 compute linear  convolution, aulo- Applying 1C1.502.1
] correlation and cross-correlation,
| | Program to generate unit impulse, unit step, ramp and | Applying ECL502.1
' b exponential sequences.
' 3 Program to compute DFT, Circular Convolution using | Applying ECL502.2
formula and DFT.
, 4 Program to compute magnitude and phase response of | Applying ECL502.2
a given equation.
3 Program to compute transfer function using impulse Applying ECL502.3
invariance method and bilinear transformation method.
6 Design and implementation of FIR filter to meet given | Applying ECLS™
speciation’s. )
“ Design the following Low Pass analog filters with the | Applying
given specification. (1) Butter Worth (2) Chebyshev-1 ECL502.3
(3) Chebyshev-IL
’T Musical Tone Generation [sa re ga ma pa dh ni sa] | Applying ECLS02.4
with each Tone has time duration 0.5 sec. '
’—9”’ Content Beyond Syllabus: Convert colour image to | Applying ECLS02.4
gray-scale image.
___T Implementation and analyse the application of DSP. Creating ECLS02.4

N
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Semester: v

Rubrics for Experiment

Class: TE

Subject: Discrete-Time Signal Processing Laboratory

Rubrics M:; lmklslm Excellent Good Fair Poor
Description W:i;h ¢ 15-12 12-9 9-6 6-0
Successful i . More than two
Implementation completion with Onet;r;or M| Two errors in —
| ®R1) 5 accurate outpuT | the OUTPUT OUTPUT
5 OUTPUT @3) (3-2) 2-0)
| = Presents an
‘ Presents a T
| . logical Pfﬁser{t:s alan illogical
Presents a logical explanation ! lo gt i explanation for
J explanation for for findings ?.foan:. R findings and does
| Understanding 5 findings and and or findings not address any of
\ R2) addresses most of addresses | 20d addresses the questions
, the questions. some of the feyv sugy 5 oS
! (5-4) questions questions. 1
(4-3) ) 3-2)
| Submission Submission Su;mlssmn S;Ermssmn after
. Punctuality 5 within a week | after a week Rer o e¢ weeks or
! (R3) (5-4) @-3) weeks more
| (3-2) (2-0)




= EXCELSSIOR EDUCATION SOCIETY’S
K.C. College of Engineering & Management Studies & Re
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search

Innovative Experiment

AIM: - Convert colour image to gray-scale image. [Content Beyond Syllabus]

PROGRAM:

(/convert colour image to grayscale image
im=imread('C:\Users\PCOO0\Pictures\Saved Pictures/Birds.jpg");
[rowcolbyt]=size(im);
| a=im(:;,:;,1);//Red Plane;
W b=im(:,:,2);//Green Plane);
‘ c=im(:,:,3);//Blue Plane;
| a=double(a);
l‘ b=double(b);
c=double(c);
forx=1:1:row;
| fory=1:1:col;
“ new(x,y)=(a(x,y)+b(x,y)+c(x.y))/3;
| newl(x,y)=3*a(x,y)+0.5 9*b(x,y)+0.11*c(X,y);
| end
‘ end
. figure(1)
| imshow(uint8(im));
figure(2)
l imshow(uint8(new));

* imshow(uint8(newl1 ));

\
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bservation and Action Taken (Use of excel document)

I
R
arget Level Attainment Level  |Observation
I
PO Gap 0f0.2). Some fundamental cngineering
3 an knowledge of Fourier transform, binary numbers 1S
neede for better understanding.
Acticn t“?‘?““ the students to clear their basics of discrete time signal processing from faculty while
writing algorithm
I—
PO2 Gap of 0.19. Different types of FFT algorithms, FIR
2 1.81 and 1R filters and their use in real time application
should be emphasis.
Action Motivate the students to read research paper to find out one small problem statement in discrete
time signal processing
PO3 2 178 Gap of 0.22. Emphasis should given on windowing
) method ppliction
Acticn Motivate the students to analysis of one problem of discrete time signal processing
Gap of 0.28. In discrete time signal processing,
PO4 1 0.85 students should able to understand importance of
algorithm in health care domain
Motivate the students to write algorithm of analyzed problem of discrete time signal processing
Gap of 0.06. Students should able to understand the
PO6 1 0.94 applications and it impact and use in real time
application
Motivale the students to perform programs different applications of discrete time signal
Action processing.
Gap of 0.14. In discrete time signal processing.
3 286 students should able to understand applications
POI2 : related to the field of biomedical signal processing
and audio signal processing
L —
Action Molivate the students 10 perform programs different applications of discrete time signal processing
) 207 Qup 0f 0.93. Some fundamental knowledge of
SOl discrete time signal processing is needed.
Action Motivate the students to implement difTerent algorithms.
damental know! 3
o502 2 1.36 wal knowledge of fiters|
P—————_‘ S ~
s “\s
Action Motivate the students to perform butterwortly; dlelﬁ{“ 1, windowir 5\ hods etc. IIW
_____—_-—'L_ 2 s
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Excelssior Education Society’s

K.C.College of Engineering and Management Studies and Research
(Affiliated to the University of Mumbai)
Mith Bunder Road, Near Hume Pipe ,Kopri,Thane E-400603

POs & PSOs Attainment Levels and Actions for improvement —Batch (2019-2023)

POs Target  |Attainmen
Level Level

Observations

PO1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems

1.Applications of concepts of stack used, different
programming paradigms should be elaborated with
examples.

2. Basic practice on SQL query needs to be focused. E-R
Diagram design needs to be practiced.

3 Operating system basics required focus.

4. More emphasis on concepts of advanced data structures is
required.

5 Fundamentals of Devops needs attention.

6. Wireless Technology concepts to be elaborated.

7. Emphasis is required to understand basic concepts of data
exploration

8. Awareness is required for Green IT concepts and
applications.

PO1 2.52 2.32 9. Focus should be given on concepts of Al and DS-

Action]:Real life examples of concepts of stack used,applications of different programming
paradigms will be emphasized.

Action2 : Writing basic queries in SQL will be emphasized. E-R diagrams to be covered in detail.

Action3 :Concepts elaboration inﬁ@be emphasized in theory for DBMS and Adv. Data
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structures.

Action 4: More concepts will be claborated on data science and Al

Action 4: Data exploration concepts will be covered in theory and experiment.
Action 5: Focus will be given on covering fundamentals of Devops.

Action 6: Concept elaboration will be done in theory class in wireless technology.

Action 7: Focus will be given on concept elaboration

PO2:Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

1.Focus on analysis of Object oriented concepts is required.
2.Analysis of complex query needs to be covered.
3.Analysis of Schema design & relational tables to be
emphasized.

4. Analysis of different scheduling algorithms, memory
management, storage management is required.

5. Analysis on flutter framework for android app

PO2 2.68 2.26 development is required.

6.Analysis on wide area network technologics needs
emphasis

7.Analysis of Preprocessing tools is needed

8. Analysis of different entrepreneur is required

9. Analysis of Green IT objectives is required

10 . Analyzing problems based on fuzzy controller , deep
learning and ML.

Action 1: Programs on object oriented concepts will be covered during lab hours.
Action 2:Analysis of complex queries in the lab session will be covered.
Action 3:More examples on schema design & relational tables will be taken in lectures.

Actiond :Numericals will be covered based upon concepts of scheduling algorithms, memory
management, storage management will be taken.
Action 5:Flutter framework will be explained in detail during practicals.

Action 6:Wireless area networks technologies will be analyzed using case studics and assignment

Action?: Preprocessing tools will be covered in laboratory experiments.
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Action 8: Case study examples will be conducted to analyze different entrepreneur

Action 8: Examples will be taken in the context of green objectives in IT .

Action 9: Numerical will be conducted on Fuzzy controller, Deep learning etc.

PO3:De.signldevelopment of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with appropriate

consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

1.Focus on declarative programming paradigms is needed
2 Students will be encouraged to design complex queries
using PL-SQL

3. Development of android app for real time applications is
required.

4.Concepts of Wireless LAN and Wireless MAN will be
used to meet the specific needs with appropriate
considerations for health and safety.

5 Data mining algorithms to be implemented using different
datasets
6. Real time case study on challenges faced by entrepreneur
is required

PO3 2.1 2.40 7 Students are not aware of designing system components
or processes using green IT that meet the specified needs
with appropriate green consideration for the public health
and safety, and the cultural, societal, and environmental
considerations.

8.Emphasis will be given on Designing solutions for
complex engineering problems and design system
components O Processes that meet the specified needs with
appropriate consideration for the public health and safety,
and the cultural, societal, and environmental considerations
using data science techniques
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Actionl: Declarative programming paradigms will be covered in practical hours.

Action 2:Innovative Expt will be conducted using concepts of PL-SQL. Seminar/ workshop will
be conducted on query writing for some applications.

Action3 :Workshops/ mini projects will be conducted.

Action 4:Network design concepts of Wireless LAN and Wireless MAN will be taught for

appropriate considerations for health and safety applications.
Action 5: More datasets will be used in laboratory to understand concepts.
Action 6: Real life examples will be conducted on challenges faced by entrepreneur in theory

class
Action 7: Awareness will be provided about Green ICT Tools

Action 8: Mini projects will be given based on Data science

PO4: Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and

synthesis of the information to provide valid conclusions.
1. students need to be encouraged to use research based

knowledge and research methods including design of
experiments using wireless technologies.
2.28 1.91 2. Sharing of exposure to experience, faced by budding

PO4
entrepreneurs
3. Knowledge of data science is required to enhance for

analysis and interpretation of data

Action 1: Mini project development will be encouraged using wireless technologies.

Action 2: Sharing of exposure to experience , faced by budding entrepreneurs will be done
through guest lectures , seminars.
Action 3: Interpretation of data is enhanced using data science techniques.

POS5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering

activities with an understanding of the limitations.
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1.Use of modern tools for different paradigm practices is
required.

2.Use of modern tools/ framework for web development
needs focus

3.Students will be encouraged to use modern IT tools for
app development.

PO5 2.58 2.22 4. Use of modern tools for devops to be explored.

5.Use of simulators in Wireless technology to clear the
concepts is needed

6.More tools to be incorporated for data mining algorithm
execution

Actionl:Modern tools will be covered in Practicals

Action 2:Framework introduction such as React-JS and will be conducted through hands on
workshop

Action3 :Modern tools for app development will be explored during workshops.
Action 4: Workshop will be conducted to use modern tools in Devops technology will be done
Action 5 : Simulators NS2, NS3 will be used to demonstrate simulation.

Action 6: Tools in data mining will be explored in laboratory

POG :The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

1.Emphasis for project titles on health safety legal and
cultural issues need to be given
2. Development of reasoning to assess impact of
innovations with respect to societal, health, safety, legal and
cultural issues

pos | 221 1.95

Action 1: Project development will be emphasized on health culture safety and legal issues using
various technologies.

Action 2: Development of reasoning to assess impact of innovations with respect to societal,
health, safety, legal and cultural issues will be done via case study

PO7:Environment and sustain
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engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

1.In major projects Green IT practices to be inculcated.
PO7 2.36 1.53 2. Impact of innovation and technology on cnvironment
and sustainability is nceded

Action 1:Focus on developing solutions to address issues in agriculture/ environment etc in major
projects will be done.

Action 2: Students will be encourages to follow green IT practices for mini and major projects

Action3 : Brainstorming sessions will be conducted to understand impact of innovation and
technology on environment and sustainability

POS:Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

1.Ethical principles and responsibilities required to be
inculcated in app development.

7.Students lack ethical behavior in online training mode.

3. Encouragement is required to analyze IEEE standards for
implementation of wireless technology

4. Inculcation of ethical principles , professional ethics and
responsibilities for making a business plan

5. IT waste management techniques

Action 1: Students will be encouraged to practice Ethical principles and responsibilities during
project development.

Action 2: Orientation on ethical behavior during online teaching will be conducted.

Students will be encouraged to apply ethical practices in Devops technology

Action 3: Different standards are covered to analyze IEEE standards for implementation of
wireless technologies.

Action 4: Group activity will be conducted to create business plan

Action 5: Ethical IT disposal to be focused. A

pog | 240 1.73

PO 9: Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

1 Students will be encouraged to function effectively as an
individual and as a team for web development projects.

2.39 1.91 2 Students lack content in group discussion.
3.Emphasis will be given on functioning individual and
_——_ |team work in data mining mini project development
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Action]:Multidisciplinary projects will be emphasized and individual and team work will be
taken care of.

Action 2: Students will be encouraged to read contemporary issues

PO10 :Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give and
receive clear instructions.

1.Students lack vocabulary during communication.
2.Reading and writing skills are lacking in project

PO10| 2:20 2.22 development in various domains

Action 1:Students will be tested for advanced vocabulary and guided for soft skills.

Action 2: Orientation and support will be provided for project development using various
technologies.

PO11 :Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member
and leader in a team, to manage projects and in multidisciplinary environments.

1.Need Emphasis on Managing Project and finances during
minor and major project development.

PO11 2.11 1.79 2. Actual implementation of Green IT practices for project
management

Action 1: Project Management Life cycle concepts will be elaborated.

Financial literacy seminars to be conducted to create awareness amongst students.
All mini projects are developed using SDLC models.

Action 2: Inculcation of Green practices in Project development

PO12 : Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological change

1.Applications of advanced data structure in the context of
technological change needs to be covered.
PO12 248 1.79 2.Sessions are required on designing wireless network

infrastructure o -
3. Actual implementation of Green IT practices is lagging
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Actionl:Case study based on applications of advance data structured in the context of
technological change will be covered

Action 2: Courses/case studies sessions will be conducted on designing wireless network
infrastructure

Action3: Inculcation of Green practices in Project development

PSO 1 :To apply knowledge of the latest technology to analyze problems, design algorithms
and implement solutions for real time problems.

1.Workshop on latest technologies in DBMS for
implementation solutions for real time problems is needed.
2 Knowledge of new technologies in Operating systems is
required.

3. J-Query Java script library to be explored in PWA.

4 Emphasis will be given on problem analysis, use of
advanced data structure for real time applications.
5.Knowledge of technologies will be used to explore using
real time problems in data mining.

6. Experience sharing of budding entrepreneur is essential
7. Real time application development based on Green It
techniques is required

8. Need to analyze problems, design algorithms and
implement solutions for real time problems using data
science techniques

PSO1 2.24 1.87

Action 1:Hands-on workshops on the latest technologies will be conducted.

Action 2:MOOC courses will be completed by students as well as hands-on workshops will be
conducted.

Action 3: Mini projects will be done based upon J-Query and Java script library concepts.

Action 4: Examples will be covered on problem analysis and use of advance data structures in
theory

Action 5:Projects in various domains will be explored in data mining.
Action 6: Sessions on experience sharing of budding entrepreneur is essential

Action 7: Inculcation of Green practices in Project development

PSO 2 Ability to recognise changes in the technology and science with respect to software
development life-cycle.
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I.Emphasis need to be given on real time application
execution wrt change in SDLC

2.Focus on PWA concepts wit SDLC need to be explored.
3.Experience sharing of budding entrepreneur is essential
4. Green It practices to be followed

5. Need to recognise changes in the technology and science
with respect to software development life-cycle in

data science techniques

PSO2 1.83 2.06

Action 1:Mini project development will be emphasized covering change in technology wrt SDLC
and green IT practices
Action 2: Focus on PWA concepts wrt SDLC will be explored.
Action 3: Experience sharing of budding entrepreneurs is provided via seminars etc.
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