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Mobile Communication System (PCET7010T)

#

Teaching Scheme
Lectures: 03 Hrs./Week
Credit: 03

Examination Scheme
Term Test: 15 Marks

Teacher Assessment: 20 Marks
End Sem Exam: 65 Marks

Total: 100 Marks

#

Course Objectives

1. To nuderstand the cellular fandamentals and different types of radio propagation models.

9. To study the system architecture of 2G, 2.5 G and 3G.

3. To develop the concepts of emerging technologies for 4 G standards and beyond.

COs | Course Outcomes Blooms | Blooms De-
Level seription

CO1 Classify different types of propagation models. L2 Understanding

C02 | Explain the cellular fundamentals and estimate the coverage and | L2 Understanding
capacity of cellular systems.

CO3 | Hlustrate the fundamentals and system architecture of GSM, 2.5G, | L Analyze
1S-95 and UMTS.

CO04 | Elaborate on the concepts and principles 4G network deployment | L2 Understanding
and optimization.

CO5 | Identify the emerging technologies for upcoming mobile commu- | L3 Apply
nication systems.




Course Contents

_’_

Unit-1 Mobile Radio Propagation 05 Hrs.
Large seale fading: Free space propagation model. the fhiree basie propagation mechanisms, reflection,
avound reflection {(two-ray) model, Small seale fading: Small scale mmltipath propagation, types of

small-scale fading. Rayleigh and Ricean distributions.

Unit-11 Fundamentals of Mobile Communication 10 Hrs.
Introduction to wireless communication: The Cellular Concept System Design Fundamentals: Fre-
quency Rense, TTandoff, Channel Assigmnent Strategics, Interference and System Capacity, Trimking
and Grade of Service, Improving Coverage and Capacity in Cellular Systems. Features of all conven-
tional multiple access techniques: Frequency division nnltiple aceess (FDMA), Time division multiple
access (TDMA), Space spectrum multiple access (SSMA), space division multiple access (SDMA),

SCFDMA, OFDM, GFDMA.

Unit-IIT Digital Telephony System(2G and 3G Systems) 08 Hrs.
GSM: GSM Network architecture, GSM channels, frame structure for GSM, GSM speeeh coding, au-
thentication and security in GSM, GSAM call procedures, GSM hand-off procedures. GSM evolution:
GPRS and EDGE- architecture, radio specifications. 18-95: Architecture of CDMA system, CDMA
air interface, power control in CDMA system, rake receiver. UMTS: Objectives, evolution path to
3G, network architecture, W-CDMA air interface, attributes of W-CDMA system, Cdma2000 ecellular

technologies: Forward and Reverse Channels.

Unit-IV Advanced Techniques for 4G Deployment 07 Hrs.
LTE Architecture, Physical layer: Frames, slots, and symbols, modulation, coding, Multi-antenna
Technigues: Smart antennas, multiple input multiple output systems Cognitive radio: Architecture,
spectrum sensing. Relaying multi-hop and cooperative communications: Principles of relaying, fun-

damentals SDR: Architecture, limitations, advantages, disadvantages.

Unit-V 4G Network Planning and Optimization 07 Hrs.
Network Elements in a LTE Radio Network , User Equipment (UE), Base Station (eNodeB), Key
Phenomena in LTE, Interference in LTE, Scheduling, Quality of Service. Radio Network Planning
Process, Pre-Planning Phase, Detailed Network Planning LTE Radio Network Optimisation. Initial
Tuning, Cluster Tuning, Market Level/Network Tuning, Self-organizing, Networks, Key Performance
Indicators, LTE Advanced, Carrier Aggregation, MIMO Coordinated Multi-point Transmission and
Reception (CoMP), Relay Nodes.




Unit-VI Road map towards 5G 04 Hors.
Network Elements in a LTE Radio Network . User Equipment (UE). Base Station (eNodeB), Key
Phenomena in LTE. Interference in LTE, Scheduling, Quality of Service. Radio Network Planning
Process. Pre-Plaming Phase, Detailed Network Planning LTE Radio Network Optimisation. Initial
Tuning. Cluster Tuning, Market Level/Network Tuning. Self-organizing, Networks, Key Performance
Indicators. LTE Advanced, Carrier Aggregation, MIMO Coordinated Multi-point Transmission and

Reception (CoMP). Relay Nodes.

Text Books
1. Theodore S. Rappaport, Wireless communications - principles and practice, 2nd Edn, Pearson.
2. T L Singal, Wireless communications, 2010, Me Graw Hill Education.

3. Andreas F. Molisch, Wircless communications, 29 Edn, Wiley India Pvt. Ltd.
Reference Books
1. Upena Dalal, Wireless and Mobile Communications, 2009, Oxford University Press.

2. Vijay K.Garg, Wireless Communications and Networking, 2007, Morgan-Kaufinann series in

Networking-Elsevier.

Evaluation Scheme:
Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):
1. Two term tests of 15 marks each will be conducted during the semester.
2. Total duration allotted for writing each of the paper is 1 hr.
3. Best in both the tests will be considered for final grading.
End Semester Examination (C):
1. Question paper will be based on the entire syllabus summing up to 63 marks,

2, Total duration allotted for writing the paper is 2 hrs.




Mobile Communication System Laboratory
(PCETT7010L)

#

Teaching Scheme Examination Scheme
Practical: 02 Hrs/Weck Teacher Assessment: 25 Marks
Credit: 01 End Sem Exam : 25 Marks

Total: 50 Marks
*
Course Objectives

1. To understand the cellular fundamentals and different types of radio propagation models.
2. To study the system avchitecture of 2G. 2.5 G and 3G.

3. To develop the concepts of emerging technologies for 4 G standards and beyond.

COs | Course Outcomes Blooms | Blooms De-
Level scription

CcOl Classify different types of propagation models. L2 Understanding

CO2 | Explain the cellular fundamentals and estimate the coverage and | L2 Understanding
capacity of cellular systems.

CO3 | Nlustrate the fundamentals and system architecture of GSM. 2.5G. | L4 Analyze
1S-95 and UMTS.

CO4 | Elaborate on the concepts and principles 4G network deployment | L2 Understanding
and optimization.

CO5 | Identify the emerging technologies for upcoming mobile commu- | L3 Apply
nication systems.




Course Contents

#
List of Laboratory Experiments: (Any Eight)
1. Study of frequency rense using Matlab/Scilab.
2. To study performance evaluation of handover for absolute signal st rength measurenicent.

3 Tutorial based on fundamentals of frequeney reuse and eapacity of cellular commumication sys-

tem.
1. Tmplementation of adaptive modulation for wireless environment.

5. Study of Rayleigh and Ricean fading distribution using Simulink and computation of link budget

using Okurnura model.

6. Tutorial based on emerging technologies of 4G.

o

Tutorial based on 3GPP LTE.
8. Scilab Based GSM, CDMA Implementations.
9. Verify use of Orthogonal Walsh codes in CDMA environment.

10. Tutorial based on Propagation Models.

Evaluation Scheme:

Continuous Assessment (A):

Laboratory work shall consist of wininmun 8 experiments and subject specific lab assignment/case
study,/mini project.

The distribution of marks shall be as follows:
1. Laboratory work (Performance of Experiments): 15 Mavks
2, Journal Documentation (Write-up, Assignments, Case study): 10 marks

The final certification and acceptance of laboratory journal/manual/report will be subject Lo satis-
[actory performance of laboratory work and upon fulfilling minimum passing criteria in the teacher
assessment.,

End Semester Examination (C):

Oral / Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.




Microwave Engineering (PCET7020T)

f

Teaching Scheme Examination Scheme
Leetures: 03 Hrs. /Week Term Test: 15 Marks
Credit: 03 Teacher Assessment: 20 Marks

End Sem Exane: 65 Marks
Total: 100 Marks

#

Course Objectives
1. To understand basies of Microwave Communication Systems.

2. To understand various Micrownve Devices and Measuring Techniques.

COs Course Outcomes Blooms | Blooms De-
Level seription
CO1l | Analyze propagation through guiding media using Wave equation | L4 Analyze
YZe propag AL g 1 A

and design various Impedance Matehing Technigues.

C0O2 | Analyze lunctioning of dilfereut Microwave colpoucents. i | Analyze
CO3 | Analyze Microwave Tubes and derive expressions of necessary per- | Ld Analyze

formanee parameters for them.

CO4 | Implement conununication systems using microwave communica- | L3 Apply
tion bench set-up and software tool.

CO5 | Understand measurement techniques to measure various circuit | L2 Understand
parameters at microwave frequency and carry out experimental
verification for the same.




Course Contents

*

Unit-I  Basics of Microwave Communication Systems 02 Hrs.
Microwave Frequeney Bands in Radio Speetrum, Characteristics. Advantages andd Applications of
Microwaves, Review of Low [requency parameters: Lmpedanee, Admittance, Hybrid and ABCD
parameters, Different types of interconmection of Two port uetworks, Tligh Frequeney paraneters,

Formulation of S- parameters, Properties of S- parameters.

Unit-11 Wavegnides and Impedance matching Network and
Passive Devices 10 Hrs.
Rectangular waveguides: Construction, Working and Mode analysis and Applications. Civenlar and
Ridge Waveguide: Construction and Applications. Design of Impedance matching network using dis-

tribnited parameters.

Unit-III Passive and Semiconductor Microwave Devices 12 Hrs.
Tees, Hybrid ring, Dircetional couplers, Phase shifters, Terminations, Attenuators and Ferrite devices
such as Isolators, Gyrators, and Circulators. Diodes: Varactor. PIN, Tunnel, Point Contact, Schottky
Barrier, Guun, IMPATT. Transistors: BJT, Hetro junction BJT. MESFET and HEMT (construction,

working, equivalent cirenit and performance charncteristics).

Unit-IV Microwave Generation and Amplification 10 Hrs.
Two Cavity Klystron, Multi-Cavity Klystron and Reflex Klystron. Helix Travelling Wave Tube and

Cross Field Amplifier. Backward Wave Oscillator, Cylindrical Magnetron and Gyrotron.

Unit-V Microwave Measurements 03 Hrs.

VSWR, Frequency, Power, Impedance, Attenuation, Diclectric Constant,

Unit-VI Microwave Application and Modern Trends in
Microwave Engineering 03 Hrs.
Effects of Microwave radiation on human body, Microwave hazards. Medical (Microwave hnagining,
Microwave Diathermy) and Civil applications (Microwave heating, Instrumentation landing Systems,

Radar Navigation Systems) of microwaves.




Text Books
1. Sammel Lino. Microwave Devices and Civenits. 3™ Edn, Prentice Hall.
2. . Knlkarni. Microwave and Radar Engineering. 3™ Edn. Umesh Publication,
Reference Books
1. D. M. Pozar, Microwave Enginecring. 4'" Edn. Wiley Publications. Education.
2. Annapurna Das, Sisiv K. Das, Microwave engineering, v Edn, Tata McGraw Hill Publication.
3. Peter A. Rizzi. Microwave Engineering: Passive Cirenits, 15 Edn, Prentice Hall.

Evaluation Scheme:
Continuous Assessment (A):

Subject, teacher will declare Teacher Assessient eriteria at the start of semester.

Continuous Assessment (B):
L. Two term tests of 15 marks each will be conducted during the semester.
2. Total duration allotted for writing each of the paper is 1 hr.
3. Best in both the tests will be considered for Anal grading.
End Semester Examination (C):
1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 2 hrs,




Microwave Engineering Laboratory
(PCET7020L)

#

Teaching Sclhieme Examination Scheme
Practieal: 02 His/Week Teacher Assessment: 25 Marks
Credit: 01 End Sem Exam : 25 Marks

Total: 50 Marks
#
Course Objectives

1. To understand basics of Microwave Communication Systems.

2, To understand various Microwave Devices and Measuring Techniques.

COs Course Outcomoes Blooms | Blooms De-
Level seription
CO1 | Analyze propagation through guiding media using Wave equation | L4 Analyze

ane design varions Iimpedance Matching Techniques.

CO2 | Analyze hmetioning ol different Microwave components, L4 Analyze

CO3 | Analyze Microwave Tubes and derive expressions of necessary per- | Ld Analyze
formance parameters for them.

CO4 | Implement communication systems using microwave communica- | L3 Apply
tion beneh set-up and software tool.

C0O5 | Understand measurement technigues to measure various circuit | L2 Understand
parameters at microwave frequency and carry out experimental
verification for the same.




Course Contents

#
List of Laboratory Experiments: (Any Eight)

1. Study of Microwave Components.

b

Measurement of Microwave frequeney using Microwave Bench Setup.

3. Measurenment of Attenuation using Microwave Bench Set-up.

4. Study of Various Modes of Reflex Klystron.

5. Compare Analytical and Graphical Method of Impedance Matching for Single Stub.

G. Study of Microwave Hazards.

7. Measurement of Wavelength, VSWR and Unknown load using Microwave Bench Set-up.
8. Measurement of S-parameters for various microwave components,

9. Design and Simulation of Branch line coupler.

Evaluation Scheme:

Continuous Assessment (A):

Term work shall consist of minimum 7 experiments, 1 Power Point Presentation and minimum 2
assignments.

The distribution of marks shall be as follows:
1. Laboratory work (Performance of Experiments): 15 Marks
2. Journal Documentation (Write-up, Power Point Presentation and Assignments): 10 marks

The final certification and acceptance of laboratory journal/manual /report will be subject to satis-
factory performance of laboratory work and upon fulfilling minimum passing criteria in the teacher
assessment.

End Semester Examination (C):

Oral / Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.




Radar Engineering (PEET7031T)

#

Teaching Scheme Examination
Leetures: 03 His,/Week Term Test: 15 Marks
Credit: 03 Tencher Assessment: 20 Marks

End Sem Exam: 65 Marks
Total: 100 Marks

#

Course Objectives
1. To interpret Radar range equations.
2. To explain different types of Radar.

3. To design Radar transmitters and receivers for given conditions.

COs | Course Outcomes Blooms | Blooms De-
Level seription

COl Understand generalized coneept of Radar and its applieations. L2 Understand

C02 | Analyze Radar range cquation for various condition. L4 Analyze

CO3 | Ideutily different types of Radar for specilic application. L3 Apply

CO4 | Evaluate the design constraints for transmitter and receiver. L5 Evaluate

CO05 | Gain ability to work in teams to solve complex problems and com- | L3 Apply

municate effectively with techinieal reports / writeups.




Course Contents

f

Unit-1 Introduction to Radar 08 Hrs.

Basic Radar. Radar vange equation. Block Diagram, Radar Frequencics. Applications of Radar.

Unit-I1 Radar Equation 08 Hurs.
Detection of signal in noise. Receiver Noise and Signal-to-noise Ratio. Probability of detection and

fulse alarm: Simple. complex Targets. Pulse Repetition Frequency.

Unit-111 MTI and Pulse Doppler Radar 10 Hrs.
Introcuction to Doppler and MTI radar, Doppler frequency shift. Simple CW Doppler radar, MTI

radur block diagram. Delay line canceler. Moving-target-detection. Pulse Doppler radar,

Unit-1V Tracking Radar 06 Hrs.

Mono pulse tracking. Conical scan and sequential lobbing. Limitation of tracking accurncy. Low

angle tracking,

Unit-V Radar Transmitter and Receiver 08 Hrs.
Radar RF power sources: Klystron, Travelling wave tube, Magnetron. Low power transmitter, high
power transmitter. Advantages of solid state RF power source. Duplexer and Mixer and their types.

Receiver noise figure, Super heterodyne Receiver. Radar Display: Types of displays.




Text Books
1. Merrill Skolnik. Tntroduction to Radar Systems, 2™ Edn. Tata MeGra Hill.
9. G 8 N Raju . Radar Engineering, 13' Edn, Wiley Publication.
3. Bassem 1. Mahafza, Raday Signal Analysis, 13 Edn, CRC press.
Reference Books
1. E. David Jausing . Introduction to Synthetic Aperture Radar, 214 Fn, Tata MeGra Hill,

2. William L Melvin, James A Scheer, Prineiples of Modern Radar, ond [en, Institution of Engi-

neering and Technology.

Evaluation Scheme:
Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):
1. Two term tests of 15 marks cach will be conducted during the semester,
2. Total duration allotted for writing cach of the paper is 1 hr.
3. Best in both the tests will be considered for final grading,
End Semester Examination (C):
1. Question paper will be based on the entire syllabus sumiming up to 65 marks.

2. Total duration allotted for writing the paper is 2 hrs.

(]
N Autaneett



Radar Engineering Laboratory (PEET7031L)

/

Teaching Scheme Examination
Practical: 02 Hrs/Week Teacher Assessment: 25 Marks
Credit: 01 End Sem Exam : 23 Marks

Total: 50 Marks

#

Course Objectives

1. To interpret Radar range equations.

b3

. To explain different types of Radar.

3. To design Radar transmitters and receivers for given conditions.

COs | Course Ontcomes Blooms | Blooms De-
Level seription

CO1 | Understand generalized concept of Radar and its applications. L2 Understand

C02 | Analyze Radar range equation for various condition. L4 Analyze

CO3 | Identily different types of Radar for specilic application. L3 Apply

CO4 | Evaluate the design constraints for transmitter and veceiver. L5 Evaluate

CO5 | Gain ability to work in teams to solve complex problems and com- | L3 Apply

municate effectively with techuieal reports [ writeups.




Course Contents

#
List of Laboratory Experiments: (Any Eight)

1. To study basic Radar and range eguation.

&3

To Study CW Radar and find the relative speed of the object.

3. Derive Radar range equation with noise figure and find the distancee.
4. To study MTI Radar and find the blind speed.

5. Caleulate pulse repetition frequency and velocity of the moving object.
6. To study various displays used in Radar systems.

7. To study clutters and its effects on Radar range equation.

8. To study delay line canceller.

9. Find the speed of the fan using Doppler Radar.

10. To study duplexer and mixer.

11. To study tracking Radar.

Evaluation Scheme:

Continuous Assessment (A):

Laboratory work shall consist of minimum 8 experiments and subjeet specific lab assignment /case
study/mini project.

The distribution of marks shall be as follows:
1. Laboratory work (Performance of Experiments): 15 Marks
2. Journal Documentation (Write-up, Assignments, Case study): 10 marks

The final certification and acceptance of laboratory journal/manual/report will be subject Lo satis-
factory performance of laboratory work and upon fulfilling minimam passing eriteria in the teacher
assessment.

End Semester Examination (C):

Oral / Practical examination will be based on the entire syllabus including, the practicals performed

during laboratory sessions.




Big Data Analytics (PEET7032T)

x

Teaching Scheme Examination
Leetures: (03 Hrs. /Week Term Test: 15 Marks
Credit: 03 Teacher Assessment: 20 Marks

End Sem Exane 65 Marks
Total: 100 Marks

Course Objectives
L. To Provide an Overview of an exciting growing field of Big Data Analytics.

9. To introduce the tools required to manage and analyze big data like Hadoop, NoSQL, Map
Reduce, Spark.

3 To teach the fundamental techniques in achieving big data analytics with scalability and stream-
ing capability.

COs | Course OQutcomes Blooms | Blooms De-
Level seription
cO1l | Understand the key issues in big data management and its asso- | L2 Understand

ciated applications for business decisions and strategy.

cO? | Understand and Develop problem solving and critical thinking | L2 Understand
skills in fundamental enabling techniques like Hadoop and NoSQL
in big data analytics.

CO3 | Evaluate Big Data processing by using MapReduce. L5 Evaluate
CO4 | Iuterpret business models and scientific computing paradigms and | L3 Apply

apply software tools for big data analytics.

CO5 | Exploring the capabilities of big data using Apache Spark. L4 Analyze




Course Contents

f

Unit-I Introduction to Big Data Analytics ladoop 06 Hrs.
atioduetion to Bie D Big Dt chinraeteristics, Types of Big Data Fanditional v Bz Dara
isitiess approacli Teehmologies available for Big Dita Infrastenetune for Bie Dot Big D ihl
leppges Case Study of Big Datasolntions. Lateodvetion to Hadoop. Core Hadoop compotents. Hadoop

Foosystenn, Mvsteal arehiteeture, Hadoop Thmitations,

Unit-11 NoSQL 08 Hrs.
Intredietion to NoSQL. NoSQL business drivers. NoSQL case stadies, NoSQL dati avchitecture pat-
torns: Wev-valne stores. Graph stores, Colimn farnily (Bigtable) stores. Docatient stoves. Vindations
of NoSQL architectaral patterns. Anabysing big dativwitlia slutted-niothing arehiteetie; Cloosing dis-

vribntion models: master-slave vorsus peer-to-peer Iutroduetion to MongoDB. Moneal 1 connands

Unit-111 Mapleduce 08 Hrs,
AapRedner saxd The New Software Stacks Distributed File Systems. Phivsical oreatiization of con-
pite Nodes. Large seale le-system organization. MapReduee: The Map tasks Grompiny by kev, Tl
Reduee tasks, Combiners, Details of MapReduee exeention. Coping with node failures. Matvix veetor

mwultipheation using MapRednee, Case stiudies on MapReduce nsing Java/Python,

Unit-1V Techniques in Big Data Analytics 12 Hrs.
Finding Similar Jtem: Nearest Neighbour Seavch, Similarity of Docwmments. Mining Data Streanns:
Data Stremm Management Systems, Data Stream Model, Examples of Data Stream Applications:
Sensor Networks, Network Tradlic Analysis, Link Aualysiss PageRank Delinition. Stracture of the
web, dend emds, Using Page eank in a search engine. Frequent Ttem set Mining: Market [Bisket
Model- Applications, Association Rule- Contidence, Tuterest. Support. Aprion Aluorithn - Pass1.
Pass2, Heconmnendation Systems: Introduction. Collaborative-Filtering Syster, Content bransed] pive-

onroendat jon SVabe.

Unit-V Big Data Analytics using Apache Spark 08 Hrs.
Introduction to Spark: Features, Spark built on Hadoop. Components of Spark Resilient Distributed
Dataets: Datn sharing using Spark RDD, Herative operations on Spark RDDL Tnteractive operations
on Spark RDD. Spark installation. Core progratnming. RDD transformations. Exeeation of wod

ottt transtornmd ion,




Text Books

L Tl Shondsrmani and MOV Eavalakshond, Tie Dita Nalyties. 2 g AWaley Pubdication
b Alex Hodties, Hadoop in Praetice. 20120 Nanming Pross, Diveoautect Pross

4 Dt MeCroary il Ann Ivellv, Making Sense of NoSQL A guide for mspagers atd the vest ol

s, 2018 AManning ress,
Lo Amdy Wonwinski Mater Zodandas Holden I Learning Spark, 2015, O Hedlls Aledia. L
Reference Books

1B Frseks. Taning, The Big Data Tidal Wave: Fiding Opportunities e Hnae Dot Streanis
With Advinee] Analvties, 20020 Wiley Pabhcition,
20 Clmek Lidn Hadoop e Acevion. 200140, Diveamtech Press.

4 B Cluanbers, Matet Zabiwbn, Sporks The Definitive Guide, 20080 O Reilly Media. le

Evaluation Scheme:
Continnous Assessment (A):
Subject teacher will dechoe Toacher Assessment eriterin at the start ol seester,

Continnons Assessinent (B):
L. Two term tests of 153 marks each will be conduered during the semester.
2. Total duration allotied for writing each of the paper is | he
3. Best in both the tests will be considered Tor final grading,
End Semester Examination (C):
. 1. Question paper will be based on the entive svllabis sumiming ap to G5 marks.

2 Lonal dhrnnion allovted for writing the paper is 2 s




Big Data Analytics Laboratory (PEETT032L)

/

Teaching Schenne xaunination
Practieal 02 This "Week Feachur Assessiment: 20 Manks
Coalin: 0l Fud Senn Fxan @ 20 Miaks

Total: S0 NMarks
#

Course Objectives
F P ol s Overviow of an exeitig spowing Bedel of e Data Aualviies.

2 T fatrodhiee the tools requived to mamige el aualyze big dara like Hudoop. NosSQLL Map
Reddvee, Spank.

9 T tenel the Dodamental rechnigues i achioving big datacanalyiies with sealability ] streann-
g capabiliny

Clds Clotrse Oateonnes Blooms | Bloones De-

Lovel Seription
()] Uinederstaned the Rew ssies jn Dig data tiasagenen| anl Qs nsso- | L2 Uniderstand

cinded appliciations for husiness decisions and strategy.

CO?2 | Upderstamd e Develop problen solving and eritieal thinking | L2 Unilerstind
<kills i fnndiental eoabling technignes like Hadoop and NoSQL

i bie data anadytics,

o8 Evaluate Big Data processing by using MapRoduee, 1.0 lvaluare
O Interpret bnsiness models aand seientib compting paradigms wnd | L3 Apply

apply software tools for Dig datin nnalyties,

05 Exploving the capabilitios of hig dati nsing Apache Spark. 1.4 Aunalyzo




Course Contents

x
List of Laboratory Experiments: (Any Eight)

b Dwnloading and installing Hadoops Padesstanding ditferent Hadonp e Stantnp scnips.

Condigurtion liles

-

2 hdoop Boplementation ol e panageend tasks

A lustdbtion of MoneoDB. aud exeention of CRENTLE, INSERT DELETE ol UPDATE oper-

o,
o Querving in MongoD B3 nsing FIND cotnl, o pesate nnetons o
A, Exceution of PLG SCRIPTING Taneiee
G, Fxeoution of HIVE SCRIPTING Langnasee.
7. Execution of Marrix NMultiplieation Using MapRednee,
8. Exeention of Word Connt using MapReduee
9. Exeention of Word Count using, Apache Spark.

10, Case Study on Reconunendation Svsters.

Evaluation Scheme:

Continnous Assessment (A):

Laboratory work shall consist of wininmn 8 experiments sund subjeet spectfie by assinnnent fease
stuedy /mind project.

Thee ddistribution of marks shall be as follows:
I Laboratory work (Perfornnee of Experiments): 15 Marks
9 Journal Documentation (Write-up, Assignments, Case stady ) 10 marks

The fmal certifiention aud acceptance of aboratory journal fianmal freport will be subjoect to sitis-
Lactory perlormance of laboratory work and upon fulfilling miginmn passing erileria in thie teachier
iSRS

Fnd Semester Examination (C):

Oral / Practical examination will be based on the entire syllabns including. the practicals perforued

thiring laborvatory sessians.




Embedded Systems (PEET7033T)

/

Teaching Scheme Exmmination Schome
Lo towes: (03 His Aok Vet Tests 15 Mawks
CCreins O3 Peschior Assessient: 240 Marks

ol Senn B 60 Marks
Lotals L0 Niks

#

Course Objectives
Lo develop backarond knowledee of Einbededed Systens
20 Tonnderstane] Erbwaddesd Svsteins cotmineation toelungues

A Toowrite programes for Embedded Svsters and Real Time Operating Systeis,

=

| |
. |
C'Os Conrse Onteonnes | Blooms | Blooms D
L] SOt
[ (O Dieseribies the Enbedded Svstem chiaraeteristios, dosign metvies sl | 12 [ielepstand
developrient Lile evele,
ey Disenss ditferent provessor design techmigues ol architeenimes 1.2 Unlerstamed
with exaple.
(WK Tdentity different eommuumieation types and buses with ditferent | L2 Apply
|n|‘l11|rl':||:-.
o Dimeribe concepts and components of Beal Thoe Opesating svs- | L2 | Unelerstand
L.
O Crain ability to work in temns to solve comples probilemns ad come | L3 Apply
poeieit e ellectively witl techineal reports [/ writenps

IndINE~



Course Contents

f

Unit-1 Embedded System Overview 0G Hrs.
[htination of Fnbaddedo] Svstonn Padeldedd Svsteins Vs Gonernl Cotnpiiting Sv=tems, Classiheation.
Mg Application Aveas, Clhasneteristies and uality atteibmtes (Design Merrie] of vl svstenn
Henl i svstenn = ragiipements. real time issues, interrpt liteney Foaglweddded Proadier disvelopsiang

e evelis

Unit-11 Processor 08 Hrs.
Overview of Criston Sl Pepose Processors. Genoeral-Purpose Processors, Stanelard Single-Prurpose

Processor=. RISC and C1SC avehiteetures. GOD example.

Unit-111 Communication 06 Hrs.
CAN Dis, 126 N1OD s SPL Examples on Parallel Commmnication, Serial Commication. Wipe-

Tsis Clomnbntiyaeat o,

Unit-1V Real Time Operating Systems (RTOS) 06 Hrs.
Operating system basies. Tvpes of O5. Tashs, process. Threads. Multiprocessing and. Mudtitnskiog.

Tk selivduling. Threwds. Process. Sehoediling

Unit-V Real Time Operating Systems (RTOS) 06 Hrs.
Task coummuications. Task svnclronization, Deviee drivers. How to choose RTOS, Examples of

BTOS.

Unit-VI Design examples and case studies of program model and
programming with RTOS 08 Hrs.
Disital Cauneri, Introduetion to simple digital comeric Begnivements and specifications, Desigu using
Mierocontrolter and Microcontroller sand CCDPP. Antomatic Chocolate Vending Machine, Adaptive

Clrase Control o ear




Text Books

1 Frank Veclid and Tony Givangis, Emibeddid System Diesier A Unitied Hardware, Soltware lin-

trodnetion. 3 e Wiley Pabilicarion

2 Rag Kol Eoabeeddid Svstens: A Bitec e, Prosvatnme e Desion, A g Tiern MeCiraw-

TEL Pabslieatjon

A Sricun Dver and Pankag Guapra Fonhedded Real-time Systemns Prograning, 1* Palne Tata

e Oiraw-EH Prablivation
Reference Books
1 David Simon. Ao Embwedded Soltwine Priter, st Edu, Peaeson Publication.

3 KA. Shibn Introduetion to Fubieddod Systems, 2™ Edie MeGraw Hill.

3V, Prasad, Embedded Systems / Real- Tiane Svstems: Coneepts, Design Progrannning. 11

I Dyreaniteel Thress

Evaluation Scheme:
Continuons Assessment (A):
Subjeet teacher will declare Teacher Assessiment criteriin il the start of semester.

Continuous Assessment (B):
. Two term tests of 15 marks each will be condueted daring the senester.
9 Total duration allotted for writing each of the paper is 1 hr.
9 Best in both the tests will be coustdered for final grading.
End Semester Examination (C):
I Question puper will be based on the entive syllishns st up o G ks

2 Total duration allotted for writing the paper s 2 s




Embedded Systems Laboratory (PEET7033L)

/

Teaching Schome Fxamination Scheme
Mraetieals 12 Has/Week Feachier Assesstent. 25 Marks
Clyeadin: 1 el Sem Exann o 25 Mareks

Tinal b Mawks

#

Course Objectives
L Lo develop backgromd kuowledae of bl Sv=tons
S o npderstand Fonbedddded Systetns cotmoieation teclimiegnies

3 Toowrite programes Tor Embedded Systems ad Real Tioe Operating Svstens,

(O Conrse Onteames Blooms | Bloons De-
Level seription
(') Deseribe the Embedded Systenn eharaeteristios, design setres and |12 Unelerstaned
developient Tife eveli, |
CO2 | Discuss different processor design techiigues sud archtectures | 1.2 Unelerstand

with exanmple.

(K Ldentify ditferent eonmnmmeation tvpes sl bses with ditferemt L Apply

protoeols,

O Desceribe concepts and components of Real Tinee Operating sys .2 Understand
Lot
CO5 | Gain ability to work in teams to solve complex problems and com- | L3 Apply

winieate cllectively withe techinieal veports [/ owritenps




Course Contents

f
List of Laboratory Experiments: (Any Eight)
L latertneime of [200 CAN, SPL ZigDee ¢iv, witli ATEA
3 S Contra) of DO Motor using ARNL
g Simnlation of multitasking using TOS
A0 Simthit o of tnex using BTOS
S0 Stmlation of mailboxes using RTOS.
B Inter process connnnnication nsing semaphore i [TEOS.
T Shmmlation of message quenes using RTOS.
s Siguilote the seheduling algorithms,
O AMin Project

Fvaluation Scheme:

Continuous Assessment (A):

Laboratory work shall consist of minimmn 8 experiments and sabject specilie Tab assie et/ cise
stuly /i projeet

Il distribution of marks shall be as follows:
I Laboratory work (Performanee of Experiments): 15 Marks

9 Jonrnal Documentation (Write-up, Assignments, Case study): 10 marks

Fhe find eortification aud aeceptanee of term work will be sabject to satistwtory: perfonnanee ul

Laboratory work and apon badfillineg i passing criteri i the term wiork
Emd Semester Examination (C):
Ol exomnimition will be hased on the entive syllabns inelnding. the practicals performed dhiving

linbiratory sessions.



Fundamentals of Speech and Audio Processing
(PEETT70347T)

/

Teaching Scheme Exanination Schome
Lovtutes: (63 Hes, /Wieek Fevin Tost: 15 Manks
Credin: (64 Tonclior Assessment: 200 Marks

Ened Senr Foxaone G5 Mg ks
Fotal: 100 Marks

f

Course Objectives
LT nnderstand basie conceprs ad methodologies for the analysis and ienleling of speecli signal.
2 To eharaneterize the speeel sisnal as genceated by a speecht produetion model

5. o nnderstatsd the mechanism of speeel and andio pereeption,

I o wunderstaid the digital representation of the speeelt waveform,

o To perfortn the analysis of specel signal using STFT

| (O Conese Ouareomes | Blowns | 13loois
Leved | seription
COL | Demonstrate advaneed Knowledge in Digital model representation L Apply

of speeeh signnl.

o2 Design and fmplement adgovithins for processing specch and andio | L6 Create
sigtuils considering the properties of aconstic signals and human
b,

O Analvse speech sigtal to extract the characteristio of vocal tract | LA Analyvse
(Tormnes) and voeal coveds (piteh).

o Formnlate and design a system for speech recognition and speaker | LG Croato
recogiition.

CO5 | Acquired knowledge about mudio and speech signal estimation and | 1.2 Understand

detection

Prus

\pas SR

| S eerlioh e



Course Contents

f

Unit-1  Digital Representations of the Audio Waveform 05 Hrs.
Satriplineg stnlio sipuals, Tustimtanooms qrianiization. Adiiptive gquantization. Ditlerential quannzation

Ihedrie Mlodularion

Unit-11 Digital Models for Speech signals 05 Hurs.
Specch Trodnetion. Aconstie Phoneties andd Auditory Pereeption, Auatomy ad phivsiology ol speo h
oreans, articulatory phoneties: aconstie phonetics, aconstic theory of speech produetion. diserete tine

wioclel Top speochy produerion. LLar ]lll\':\'-lilllllf‘1_‘|'

Unit-111  Time dependent processing of speech signals 08 Hrs.
Shopt thne enerey and sverage magnitude, Short time average zero crossing rate. Speech VS silenee
diserimination nsine eiergy Zevo orossings, Piteh period estimation. Short tie aatoeorvelition line-
tion. Short tine averae wagnitude difference bruetion, Piteh perod estimation vsig attocorrelation
fnetion. Medinn siootling, Pitel period estimation based on FFT aud harmonie prak detection

et o], estintion of Tormants nsing, log spectrim

Unit-1V Short time Fourier Transform 08 Hrs.
atvoduetion- Doefinition and Propertios. Fourier Transform uterpretation Lineay Filtering luterpre-
pation, Sapling rates of Xntejw Jin Thne and Frequeney, Filter Bank Summution Method of Shion

e Svnthesis. Overlap Addition Method for Short -Tune Syuthesis.

Unit-V Homomorphic Processing 08 Hrs.
Cepstral analysis of speech, mel frequency cepstral coefficients (MFCC), perceptual linear prediction

(ML) Piteh period estimation in eepstral domain. evaluation of formines nsing coepstrntl.

Unit-VI LPC and Parametric Speech Coding 10 Hrs.
Heview of Lattiee stomcture readization. forward and backward error Glters, normal eguations s so-
lutious. levinson-durbin aleorithm, Bere's alegorithn, Voooder- Voice excelted] eluinned vorader, Voee
excited and orror sienal exeited LPC vocoders | code excited LP (CELP) hased vocoders, Adaptive
predictive coding of speech, Auditory Modeling, Audio guality analysis: Objective anadvsis et liods-
PEACQ. Subjective analysis methods - MOS score. Speech Recognition using Dyvuaniice Time Warping

andd Hidden Muackow Models.




Text Books

L Tabinet sl Schaters Digitad Processing of Syl Sienals, earson boclieation. 2HH

2 Stealn D0 Aptes Speecloated Audin Progessinge AWilew Todia, 20112

3 Donelios O Shanghuessy, Speech Commiieations Huwsn Maehine]. 2™ Edn, Universities
Promss

L Thomas FoQuatiort, Diserore- Tune Speech Siotn] Provessing: Principles and Praetice, 2001

Pyentice Hall

a0 L. Flansgan. Speech Aualysis Svuthesis ad Pereeption. a1 Springer Verlag

Reference Books
I Ben Gold aned Nelson Morvgan, Spevelsand Audio Signal Processing, Wiley Iudia (P) Led. 2000.

5 L. R Rabiner. B, H. Junne, B Yegnanaravana. Fandinentals of speech Recownition, Pearson

Ieluention, 1194,

Evaluation Scheme:
Continuous Assessment (A):
Subject teacher will deelire Teachor Assesstient criterin of thes stant ol soinester.

Continnous Assessment (B):
1. Two term tests of 15 marks each will he condiseted during the semester
9 Total duration allotted for writing cacli of the paper s 1 hr.
a2 RBest in botl the tests will be considered for Bual grading,
End Semester Examination (C):
L OQuestion paper will be based on the entire svllihins sunuing np o G0 warks.

2 Totul duration allotted for writing U paper is 2 hrs




Fundamentals of Speech and Audio Processing
Laboratory (PEET7034L)

Teaching Schome Examination Scheme
Pranctiends 482 Hars/ Wik [eselier Assesstnt: 29 Marks
Credin O el Sern Exin 25 Alirks

Tostal: 500 Narks
#

Course Objectives

Lo anderstand hasie coneepts and mwethodologivs for the apalvsis and modeling of speech signinl

2T chinpaet eviae the speech sigual as ponerated byoaspecel prodeetion wdel

3 To nderstand the mechandsin of speech and aadio pereeption.
To nwderstand the digital representation of the specel wavetormi

5. To perform the analysis of speeels sipual using STET

[l_'t}r- | Conrse Onteomes Blooms | Blooms De-
Lol seription
{0y Deonstrate advameed Kaowledse in Digital model represeatation | L3 Apply

ol spoeeel signal,

2 Design sd implement algovithons for pr sweessitg specett and andio | LG Crentoe
sigmls considering the properties of acoustic signals apud T
learing.

o Analyse speech signal to extract the vhisrnctoristie of vocal traet | Ll Anilyse
{formunts) el v seal covds (pitel).

ol Fornulate and desipn a svstem for specel recognition and speaker | LG Create
recognition.

. CO5 | Acquired knowledge about andio ad speech signal estimation and | 1.2 Unidderstand
detection.




Course Contents
f

List of Laboratory Experiments: (Minimuam Light)
| o pecordd the tane of stadeat o Prd ath plor s =peetioean
9ot vowel e ad s Welch power speetral density estinate

o calenlnte positive aned negative 2O for o voieed sel vnivoiced specel segrnent

A progrian 1o bd piteh pe jond tsine et hod ol atoeonrelation

50A MATLAD program Lo fimd pitell regueney nsing spectynin method Lo nveneed sesent

Prosrann Tor Haling cepstonn ol speecl segment

T To [uwl forueaits using power spectrii estinate using Wl tnethod sl method ol pen-

adogratis for voiced semnent of speceln,
s A progrann toise Homomorphie processing saud extract the inpulse response of the vocal tract,
0, Progean to comvert fregueney to Mel seale.
W o i LIPC sl reflection coctiicients using, Levinson Durbin algorithon.

Evaluation Scheme:

Continuous Assessment (A):

Laboratory work shiall consist of minimum 8 experiments and subject speetfie L assicinent /ease
stuely S projgect

hes distribution of marks shall be as follows:
I Laleratory work (Performance of Experiments): 15 Marks
3 Jonrnanl Doetmentation (OWrite-up. and Assignments): 10 marks

Pher tinal cortification aud aceeptanee of term work will e subject o satislactory perlormer of
Bboratory work sand apon bulfilling i passing criterin in te term work.

End Semester Examination (C):

Oral exomination will be based on the entire syllabus ineluding, the pract ieal performed during

aboratory sessions.




Computer Vision (PEET7035T)

Teaching Scheme Examination Scheme
Lectures: 03 Hrs./Wecek Termt Test: 15 Marks
Credit: 03 Teacher Assessment: 20 Marks

End Sem Exani: G5 Marks
Total: 100 Marks

/

Course Objectives

1. Exemplify fundamental concepts related to multidimensional signal processing . feature extrac-
tion, pattern analysis and clustering,.

2. Obtain and process image data and relate it to 3D scene structures.

3. Familiarize with the necessary tools of Compnter Vision such as OpenCV, Matlab, and Python

ete.
COs | Course Outcomes Blooms | Blooms De-
Level seription
CO1 | Apply computer vision algorithms to edge detection. motion and | L3 Apply
obyject recognition.
CO2 | Recognize geometrical relationships between 2D and 3D world. L2 Understand
C03 | Design and develop practical and innovative Image Processing and | LG Create
Computer Vision applications or systems.




Course Contents

f

Unit-1 Segmentation |1 07 Hrs.
Fdue Dhiteations - Canny, A el firrame anet el fon edus distection BANSAD Lo DO Lanes-

ol Transtornn, Boage Pevannds ad Ganssiin derivitive filters

Unit-11 Segmentation —11 08 Hrs.
foew Point Loealization, Corners - Haens and Flessiam Atfes, Opientation THstowpanm, STET, SURL,

O, GO

Unit-111 Precursor 09 Hrs.
Transfortation Matrices  Homogeneons coordinates  Translation. Rotation Cannera Models: [utrine
wi nnd Fxtrinsie Camers Parameters. Homogeneons Cootdinates, Perspective Projection Transfornut ion.d-
D Rotation of Points. Cinera Calibration, Propertios of Projection. Ovthographic and Weak Prorspeee-

tive Pregection,

Unit-1V Optical Flow 08 Hrs.
Computations for motion estimation and depthe calenlation. Horn and Schunk. Luens and Kanade

algorithis, Moton Segmentation. Convolution Nenral Networks: Design and Implementation.

Unit-V Clustering Solutions for Segmentation 08 Hrs.
Agelomerative Hierarchical Clustering  Alzorithn, Kemeans Clustering. PCA and Eigenfaces, Lineay

Diseriminn Aualvsis and Fisherfaoes,



Text Books

1. Richard Szeliski, Computer Vision: Algorithms and Applications. Springer-Verlog Lonclon Lim-

ited 2011,
2. D. A. Forsyth. J. Ponce, Compnter Vision: A Modern Approach. Pearson Education 200)3.
3. R.C. Gonzalez and R.E. Woods. Digital lnage Processing, Addison- Wesley 1992.
Reference Books
1. 0. Marques, Practical Image and Video Processing using Matlab, IEEE Press, Wiley, 2011.

2, K. Fukunaga, Introduction to Statistical Pattern Recognition, 214 fidn, Academic Press, Mor-

gan Kaufmanmn.

Evaluation Scheme:
Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

]

. Total duration allotted for writing each of the paper is 1 hr.
3. Best in both the tests will be considered for final grading.
End Semester Examination (C):
1. Question paper will be based on the entire syllabus summing up to 65 marks.

9. Total duration allotted for writing the paper is 2 hrs.




Computer Vision Laboratory (PEETT035L)

Teaching Scheme Examination Scheme
Practical: 02 Hrs/Week Teacher Assessment: 25 Marks
Credit: 01 End Sem Exam : 25 Marks

Total: 30 Marks

Course Objectives

1. Exemplify fundamental concepts related to multidimensional siznal processing . feature extrac-
tion, pattern analysis and clustering.

2. Obtain and process image data and relate it to 3D scene structures.

3. Familiarize with the necessary tools of Computer Vision such as OpenCV, Matlab, and Python

ele,
COs | Cowrse Outcomes Blooms | Blooms De-
Level seription
COl1 Apply computer vision algorithms to edge detection, motion and | L3 Apply
object recognition.
CO2 | Recognize geometrical relationships between 2D and 3D world. L2 Understand
CO3 | Design and develop practical and innovative Image Processing and | LG Create
Computer Vision applications or systeis.




Course Contents

f
List of Laboratory Experiments: (Any Eight)
1. Tmplementation of Viola Jones Algorithm for [ace recognition.
2, Segmentation of hnages using Canny Edge Detector,
3. Segmentation of Iimage using k-means algorithm.
1. Optical Flow with Lucas-Kanade method.
5. lmage Compression using Principal Component Analysis.
6. Corner Detection using the Harris Corner Detector.
7. Implementation of ALEXNET or RESNET architectures for any desired application.
8. Segmentation based on Image Texture.
9. Tensor Flow: Introduction (any one application).

10. Transformer: Introduction (any one application).

Evaluation Scheme:
Continuous Assessment (A):
Laboratory work shall consist of minimum 8 experiments.

The distribution of marks shall be as follows:

1. Laboratory work (Performance of Experiments): 15 Marks

3

. Journal Documentation (Write-up, Power Point Presentation and Assignments): 10 marks

The final certification and acceptance of term work will be subject to satisfactory performance of
laboratory work and upon fulfilling minimum passing eriteria in the term work.
End Semester Examination (C):

Oral examination will be based on the entire syllabus including, the practicals performed during

laboratory sessions.




SAS (PEET7036T)

Teaching Scheme Examination Scheme
Lectures: (03 Hrs./Week Term Test: 15 Marks
Credlit: 03 Teacher Assessment: 20 Marks

End Sem Exam: G5 Marks
Total: 100 Marks

f

Course Objectives

1. Business Analytics refers to skills, practices and technigues used in converting data into infor-
mation and knowledge that aid business decision making.

9. Statistical learning including quantitative, qualitative analysis technigues

3. The use of the above analysis and visualization to aid decision making.

COs | Course Outcomes Blooms | Blooms De-
Level seription

cO1 Able to familiar with Base SAS progranuning. L2 Understand

C02 | Undarstand and demonstrate visnal analytics. L2 Undlerstand

C03 | Able to design the report using reporter. LG Create

CO4 | View various reports using different media devices. L2 Understand




Course Contents

x

Unit-1 Introduction to Base SAS 08 Hurs.
SAS Program : Introduction to SAS program. Submitting i SAS program - SAS Studio, SAS En-
erprise Guide, SAS Windowing environment, SAS program syntax Accessing Data Exnining SAS
Data sets. Accessing SAS Libravies Producing Detail Reports: Subsetting Report data, Sorting and
Grouping Report data, Enhancing Reports Formatting Data Values: Using SAS Formats, User de-

fined Formats

Unit-II Reading SAS Dataset, Spreadsheet and Database data 05
) 5k o R
Reading SAS Datasct. Customize SAS Dataset. Router Reading Spreadsheet data Reading database

data.

Unit-II1 Visual Analytics 04 Hrs.
Getting Stated with SAS Visual Analytics: Exploring SAS VA concepts, Using Home page Admin-
istrating the Environment and Managing Data: Exploring Data Builder, Exploring Administrator.

Demonstrations and Exercises.

Unit-IV Using the Explorer 08 Hrs.
Selecting Data and defining Data Item properties Creating Visualisations, Enhancing Visualisations

with Analytics Interacting with Visualizations and Explorations

Unit-V Designing Reports with Reporter 08 Hrs.
Creating a Simple Report Creating Data Items and Working with Graphs Working with Filters and

Report sections Working with other objects Demonstrations and Excreises

Unit-VI Viewing SAS VA Reports and Case Study 08 Hrs.
Creating Analyses and Reports. Viewing Reports on the Web Viewing Reports on the Mobile Device/

Office Analytics Case Study — Creating Analyses and Reports




Text Books
1. SAS programming 1 - Essentials.
9. SAS Visual Analytics - Fast Track.
3. SAS Support

Evaluation Scheme:
Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):
1. Two term tests of 15 marks each will be conducted during the semester.
9. Total duration allotted for writing each of the paper is 1 hr.
3. Best in both the tests will be considered for fiual grading.

End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

9. Total duration allotted for writing the paper is 2 hrs,




SAS Laboratory (PEET7036L)

Teaching Scheme Examination Scheme
Practical: 02 His/Week Teacher Assessiient: 25 Marks
Credit: (1 End Sem Exam : 25 Marks

Total: 50 Marks
Course Objectives

I. Business Analyvtics refers to skills, practices and techniques used in converting data into infor-
mation and knowledge that aid business decision making.

2. Statistical learning including quantitative. qualitative analysis techniques

3. The use of the above analysis and visualization to aid decision making,

COs | Cowse Outcomes Blooms | Blooms De-
Level seription

CO1 | Able to familiar with Base SAS programming. L2 Understand

CO2 | Understand and demoustrate visual analytics. L2 Understand

C0O3 | Able to design the report using reporter. L6 Create

CO4 | View various reports using dilferent media devices. L2 Understand




Course Contents

List of Laboratory Experiments: (Any Six)

1. inporting data in SAS from Excel and CSV file.

2. Creating sumumary statistical data.

3. Exporting resnlts to Excel and PDL.

1. Manipulating data with functions.

5. Using data with formats like charts and graphs.

6. Creating data by applying filters and performing data analysis on it.
7. Working with graph level display rules.

8. Analyzing a Text data source.

Evaluation Scheme:

Continuous Assessment (A):

Laboratory work shall consist ol minimwm 6 experiments and subject specific lab assignment /case
study/mini project.

The distribution of marks shall be as follows:
1. Laboratory work (Performance of Experiments): 15 Marks
2. Journal Documentation (Write-up and Assignments: 10 marks

The final certification and aceeptance of laboratory jonrnal /manmal /report will be subject to satis-
factory performance of laboratory work and upon fulfilling minimum passing criteria in the teacher
assessment.

End Semester Examination (C):

Oral examination will be based on the cntire syllabus including the practical’s performed during

laboratory sessions.




Product Life Cycle Management (OEET7041)

Teaching Scheme Examination Scheme
Lectures: 03 Hrs./Week Term Test: 15 Marks
Credit: 03 Teacher Assessment: 20 Marks

End Sem Exam: 65 Marks
Total: 100 Marks

f

Course Objectives
1. To familiarize the students with the need, benefits and compouents of PLNL

2. To acquaint students with Product Data Management & PLM strategies clectronies in electron-
ies equipment.drives and non conventional energy systems.

3. To give insights into new product development program and guidelines for designing and devel-
oping a product

4. To familiarize the students with Virtual Product Development

COs Course Qutcomes Blooms | Blooms De-
Level seription
CO1 | Gain knowledge about phases of PLM, PLM strategies and | L2 Understand

methodology for PLM feasibility study and PDM implementation.

CO2 | Illustrate various approaches and tecliniques for designing and de- | L3 Apply
veloping products.

CO3 | Apply product engineering guidelines / thumb rules in designing | L3 Apply
products for moulding,machining, sheet metal working ete.

CO4 | Acquire knowledge in applying virtual product development tools | L2 Understand
for components,machining and manufacturing plant




Course Contents

—

Unit-1 Introduction to Product Lifecycle Management (PLM) 10
Hurs.
Management (PLM), Need for PLAL Produet Lifeeyele Phases, Opportunities of Globalization. Pre-
PLM Environment, PLA Paradign. Tmportanee & Benefits of PLALWidespread Tmpact of PLM,
Focus and Application. A PLM Project. Starting the PLAL Initiative, PLM Applications.
PLM Strategies: hulusirial strategies, Strategy clements, its identification, selection and imple-

mentation. Developing PLM Vision and PLM Strategy. Change management for PLAL

Unit-11 Product Design 08 Hors.
Produet Design and Development Process. Engineering Design, Organization and Decomposition in
Product Design. Typologies of Design Process Models, Reference Model, Product Design in the Con-
text of the Product Development Process, Relation with the Development Process Planning Phase,
Relation with the Post design Planning Phase, Methodological Evolution in Product Design, Con-
current Engineering, Characteristic Features of Concirrent Engincering, Concurrent Enginecring and
Life Cyele Approach. New Product Development (NPD) and Strategies, Product Configuration and
Variant Management, The Design for X System, Objective Properties and Design for X Tools. Choice

of Design for X Tools and Their Use in the Design Process

Unit-I1I Product Data Management(PDM) 08 Hrs.
Product and Product Data, PDM systems and importance, Components of PDM, Reason for im-
plementing a PDM system, financial justification of PDM, barriers to PDM implementation Virtual.
Product Development Tools: For components, machines, and manufacturing plants, 3D CAD sys-
tems and realistic rendering techniques, Digital mock-up, Model building, Model analysis, Modelling

and simulations in Product Design, Examples/Case studies

Unit-IV Integration of Environmental Aspects in Product Design
08 Hrs.
Sustainable Development Design for Environment, Need for Life Cycle Enviromuental Strategies, Use-
ful Life Extension Strategies, End-of-Life Strategies, Introduction of Environmental Strategies into

the Design Process, Life Cycle Environmental Strategies and Considerations for Product Design.

Unit-V Life Cycle Assessment and Life Cycle Cost Analysis 08
Hrs.
Properties, and Framework of Life Cycle Assessment, Phases of LCA in 18O Standards, Fields of <7 of re'a]

Application and Limitations of Life Cycle Assessment, Cost Analysis and the Life Cycle Approach; e

Aes
(T -"l%"'ﬂ
i “:}Ju 3



General Framework for LCCA. Evolution of Models for Produet Life Cycle Cost Analysis

Text Books

1. Product Lifeeyele Management: Paradigm for 215t Century Product Realization. Joln Stavk,Springer-

Verlag, 20041

9. Product Design for the environment A life eycle approach. Fabio Gindice, Guido La Rosa. Antonine

Risitano, Taylor & Francis 2006.
Reference Books
1. Product Life Cycle Management, Saaksvuori Antti, Immonen Anselimie, Springer, Dreamtech.

2. Product Lifecycle Management: Driving the next generation of lean thinking, Michacl Grieve,

Tata MeGraw Hill. 20006.

3. Product Life-Cycle Management: Geometric Variations, Franois Villencuve, Lue Mathieu, Max

Giordano. Wiley, 2010.

Evaluation Scheme:
Continuous Assessment (A):
Subject teacher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks each will be conducted during the semester.

9. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

2. Total duration allotted for writing the paper is 2 hrs,




Big Management Information System
(OEETT7042)

Teaching Scheme Examination Scheme
Leetures: 03 Hrs,/Week Term Test: 15 Marks
Credit: 03 Teacher Assessment: 20 Marks

End Sem Exam: 63 Marks
Total: 100 Marks

f

Course Objectives
1. The course is blend of Management and Technical feld.

2. Discuss the roles played by information technology in today’s business and define various tech-
nology architectures on which information systems are built.

3. Define and analyze typical functional information systenms and identify how they meet the needs
of the firm to deliver efficiency and competitive advantage

4. Identify the basic steps in systems development.

COs | Course Outcomes Blooms | Blooms De-
Level seription
CO1 Explain how information systems Transform Business L2 Undlerstand
CO2 | Identify the impact information systems have on an organization. | L2 Understand
CO3 | Describe IT infrastructure and its components and its current L2 Understand
trends.
CO4 | Understand the principal tools and technologies for accessing in- L2 Understand
formation from databases to improve business performance and
decision making
CO5 | Identify the types of systems used for enterprise-wide knowledge | L2 Understand
management and how they provide value for businesses




Course Contents

e

Unit-1 Foundation Concepts 05 Hrs.
[nformation Systems in Business. Funetional Area Information System, The Components of Infor-
mation Systems, Tmpaet of 1T on organizations and society. Organizat ional Stratesy, Information

gystems for strategic advantage.

Unit-11 Information Technologies 08 Hrs.
Information Technologies: Hardware and Software Computer Svstems: End User and Enter-
prise Computing Computer Peripherals: Input, Qutput and Storage Technologies Application
Software: End User Applications System Software: Computer System Management Data Re-
source Management: Technical Foundations of Database Management Managing Data Resources,
Big data, Data warchouse and Data Marts, Knowledge Management Networks: The Networked

Enterprise (Wired and wireless), Pervasive computing, Cloud Computing models

Unit-III MIS Tools and applications for Decision making 08 Hrs.
MIS Tools and applications for Decision making: ERP and ERP support of Business Process
Reenginecring,

Business intelligence (BI): Managers and Decision Making, Bl for Data analysis and Visualization

Artificial Intelligence Technologies in Business

Unit-IV Security and Ethical Challenges 06 Hrs.

Security, Ethical, and Societal Challenges of I'T Security Management of Information Technology

Unit-V Social Computing (SC) 07Hrs.
Web 2.0 and 3.0. SC in business-shopping, Marketing, Operational and Analytic CRM, E-business

and E-commerce B2B B2C, Mobile commerce.

Unit-VI Information System within Organization 08 Hrs.
Acquiring Information Systems and Applications: Various System development life eycle models.
Enterprise and Global Management of Information Technology: Managing Information Tech-

nology, Managing Global IT.

Reference Books

1. Management Information Systems, 11" edition by James A O'Brien, George M., Ramesh Beh
5\'\\“‘3 of Teq?

= o e

2. Kelly Rainer, Brad Prince, Management Information Systems, Wiley f a'_"h‘ F@ !
ts -



1. K.C. Laudon and J.P. Laudon. Management Information Systems: Managing the Digital Firm.

10t 1. Prentice Hall, 2007.

1. D. Boddy. A. Boonstra. Managing Information Systems: Strategy and Organization, Prentice-

Hall. 2008

Evaluation Scheme:
Continuous Assessment (A):

Subjeet teacher will declare Teacher Assessment eviterin at the start of semester.

Continuous Assessment (B):

1. Two term tests of 15 marks cach will be conducted during the semester.

3 Total duration allotted for writing each of the paper is 1 h.

3. Average of the marks scored in both the tests will be considered for final grading.
End Semester Examination (C):

1. Question paper will be based on the entire syllabus summing up to 65 marks.

9. Total duration allotted for writing the paper is 2 hrs.




Operations Research (OEETT7043)

-

Teaching Scheme Fxamination Scheme
Loctnpes (08 His /Wieek

Clrawlin: 04

Tornt Tost: 15 Marks

-]-I'?!l'h"l .\h.‘\l‘h.‘-lll.f']”' 20 Nlilll-."h

Faul Sern Exine b Maeks

Total: N

I NLirks

- ————————

Course Objectives

L To fornmdate o veal-work

O el e et et ieal tools that are caploved o sy

| decision problets as o mathematioal prog anning wodel.

st heratical progranmming models

(0 Conrse Outeones Blooms | Blooms D |
Level =L on

e Convert @ resdeworld probilens in to i Lineay Progranmiig Problem | L3 Apply
el analyse e solution obtained nsing Sitnplex method o other
aloorithones,

(02 Ldentify real-world problens as Pransportation: Probles aid As- | L2 Uderstand
sipnment Problem and Solve the decision probilen by choosing
approprinte algorith

€03 Tdentify the decision situations which vacy with time and annlyse | L2 UTnderstanl
thetn using principle of dyviamic progranming 1o pend life sitna-
tions,

ol Explain reasous of formation of quenes. elussify varions guening | 1.2 Understaned
systems and apply pirameters defined for vinions quining, systems
for decision making in real lile sitnations

05 Understand the concept of deeision tmaking in situation of cotmpe | L2 [derstand
tition and recomend strategices i case of two-person soro su
CAIes.

COG | Deseribe concept of simubation and apply Monte Carlo Sitnulation | L2 Understand
techinioue Lo systerms sucll as inventory, guetiing aned reconmmend
solutions for the

o7 Uncderstand need for veln coplacement poliey and determine op- |12 Uppderstand
tinal replacement age




Course Contents

e

Unit-1 Introduction to Operations Research 10 Hrs.
Copept ol decision makine. Delinition of QR Fornmbiation ol deersions problen s CR model Cone
cept ol Optidzation
Linear Programming Problem: st Leratieal Formlation, b indinge optimal solntion - Crraphieal
method, Simples Method. Big Memethod. Two Plise Method Dualine. Primal - Dual constretion

Svrnmetrie aed Asvinmernne Dk D] Sioples Methd

Unit-11 Assignment Problems 08 Hrs.
Vathentieal Formmlation. Finding optinad solntion < Thgirtan Maoerhol
Transportation problem: At hematical Formmbntion. Finding initiad basie feasible solution North-
west corner rule. row ninin. colunin winime least cost meth wl sl Vogel s approxitation method. Optimality

te=t Lhe steppluy stone wethiod and MOD! methods Irproving, thie solution.

Unit-111 Dynamic Programining 06 Hrs.
Bl s Principle of optimality - Applications of dyraniic prograrming: Ernploviment sioothening

problem, capital budgeting problen, shortest puth problens, cargo loading probilem

Unit-1V Queuing Models 10 Hrs.
Cliaracteristios of quening models. Single Chninel Sigele sud multi phase servers, Poisson arrivals,
exponential service thne - with ifinite popudation aud finte population models  with iufiuite and
finite capacity. Multichinnel  Single phase server - Poisson arrvals. exponential serviee time with
thute population,

Game Theory: lutroduction. Minimax & \iitnin Criterion and optimal strategy.  Solution of
panes with saddle points, reetangular games withont sinlddle potnrs < 2 x 2 goanes, dominaner prinei-
ple.

Approximate methods - Herative method. me s 28 9 x 1 ganies -Graphieal method and method of

sub-gines. Expressing game as LPP

Unit-V Simulation 07Hrs.
Simmlation: Definition. Types of simulation models. Moute Carlo sinulation teclgue. Applici-
tions of simulation - lnventory and Quening, problems, sinutlation Languapes,
Replacement Muodels: Replacement of itews that deteriorne with time - when money valoe s
ot connted and counted, Replcement of items that Luil suddenly mddividunl noud group I'l']hhlt‘i'tllgl‘l______\

Pl ol Tep
poliey. Sl ""-‘.\',‘\

’ e
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Text Books

L Operadions Bescirel, Shana 1O ity Press,

2 Opeyations Researeli Gupta Pk Hive DL SCS Clannd L.
Reference Books

I Opepations Researeh - A Intvodueton: Taluee LA Prentice b

bz

Operations Reseanchs Prineiples and Practice: Ravindvae Ao Phillips, DT and Solbers. A

Jobing Willey s Sous
A Tutrodnetion to Operations Researels Hiller ¥4 and Lichermanie Go e Tarta MeCGraw Hill
L Operations Researeh Principles and Praetice; Pradeep Prabliokar Pais Ostord University Press
v Operations Researel, IR Panneerselvi. PHT Publications,
(i Operations Beseavel A AL Natarajon. P Balasubratoani. AL Tailavas, Pear=on Edneation.

Opersitions Researchs lanti Swarip. P Gupta and Man Mol Suhian Chand & Sons

Evaluation Scheme:
Coutinuous Assessment (A):
Subject teacher will deelare Teaelier Assessment eriterie at the start of stanestor

Continuons Assessment (B):

L Two terin tests of 15 marks cach will be conductod during the seester

9 Total duration allotred for writing each of the paper is 1 hr

4. Average of the marks scored in both the tests will be considered for [l graching
End Semester Examination (C):

| OQnestion paper will be based on the entire svilibus sunnming up 1o G5 ks,

9 Total duration allotted for writing the paper is 2 lies,




Cyber Security and Laws (OEETT7044)

Teaching Schemne Exaunination Schoeme
Lovtupes. 65 Fles AWooeek Uit Tests 10 Nanks
Cpeelits 08 Feachier Assesstomt: 20 Xawks

ol Senns Fae G5 Marks
Tuatal LIND AT

s

Course Objectives

LT visderstond aod wdentiby different types cvbererite aml eyvber offesces

2 T pevcostized Dol TT Aer 2008 al drs Latest amendments
1. To lenen varions tvpes of seenrity standards complinnees.

1

. ’T_'-[},.; Clonrse Ot cones - Dloonus | Blooms s

vl seriphion
0l Unederstannd the ditferemt tvpes of evbereripne ad seenrty issnes 1.2 Iiederstingd
15 Busitess
| 2 Anitlvses different tepes of evber threats and technignes for secu- | L Aunlyae
vty nitnagetnent
08 Foxplove the Jegal requirements and standards for evber seenrity in | LA Apply
CALLUNS COUTTTIesS To l'l','.:lllflll‘ l'_\.‘]:l,':hpiu‘t'
o nipart the knowledge of Information Technology Aet and legal | L3 Apply
frame work of right to privaey.data seeurity and data protection
L 'f -l ' . A pro h | i




Course Contents

——————————

Unit-1 [ntroduction to Cybererime 12 Hrs.
Cvhier O Cvhier Law. Ovlwer Sectity, Phastony of Cvlr Crine. Thacking. Datae Theft, Cvbet
Ferroiste Virns & Wornes, Baoal Bognbte. Pornoerapha. online satnbling. Forgery, Web Delaee-
rents, Webs diekine. Wesal ondine selline. Cvher Detimation. Seltwar Piraey. Electromes; Digital
Siapatire, Phishing. Password Cracking, Wev Togsers and Spyaines. Steganography, Db aned DDos
attacles. SO hugeetion, Budfer Over Flow, Nt Tes vn Wineess Networks, Phishing [dentuy Thefe (10
I hiett)

Cyboer offenses: Tlow eviminal plan the aracks, Sowinl Fugimeering, Cyvher stalking. Cvbier caf and

Cyvhererimes. Botners. Atrack veetor

Unit-11 Cyber Threats Analysis 08 Hrs.
fonowledee of Dyiunie and Deliberare Targeting, owledge o Indications aud Wirning, INnowledge
of Tnternal Taeties to Anticipate and/ors Lumlate Threat Capahilities and Actions, Knowledge of Key
Cvbier Uhiveat Actors ol their Kgoaries It ledie al Specihe Target Tdentibiers dnd Tl Usawe

Cyber Security NManagement Kunowledgae of Eroereing Seenrity Issnes, Risks. and Vitluerabilivies
ot & 5 ~ »

Unit-T11 Electronic Business and legal issues 06 Hrs.
Evolution and develupment iu Ecommeree. Poliey Frimmeworks for Seeure Electronice Business. pa-
per vs paper less contraets. B-Commeree models 13213, B0, seenrity, EPaymemt Mechanism:
Pavment thronsh eard systent, E-Chegne. B Cash E-Paviment Threats & Proteetions, Seeurity for

E-Clommeres

Unit-1V Indian 1T Act 08 Hrs.
Cyvber Crime and Criminal dustice, Penalties. Aljudication and Appeals Under the I'T Act. 2000, 1°T
Act, 2008 pied s Anendments,
testhiSecurity aspeet in evber Law The Contract Aspects in Cvber Liow o The Seenrity: Aspeet of
Cyber Law, The lutelleerual Property Aspret in Cyber Liw The Evidence Aspect in Cyvbor Law

JThe Criminal Aspeet in Cyber Law

Unit-V Security Industries Standard Compliances 08 Hrs.
IT Security v/s 1T Complianee. Cyvber Security Standavds, eritieal seenrity contruls for evber seon-
pity, GRC (Governanee, Risk Management, andd Complinnee). SOX. GLBAL TTPAA, SO/ 1EC 27001,
NIST Cyber Seenrity Framework (CSEF). 1 LSS, OWASE Tap Ten Projeet. GDPR (General Data
Protection Resulation). NIST {(National Institate of Stancdnrds sd Technology ). C18S Controls (Cene” AR frkf

tor for Laternet Seenrity Controls) N




Reference Books
b Ning Godbwde: Sunit Belaprores Cyber Seennin Wity Tendian, Nesw Dl
5 The Tidinn Cvber Law by Stresh T Vishwanathane [t Lowe Honse New el
4 Tl Intortation Teehnology Aer. 2000: Bare Aot Pyolessionnd Book Prablishers. New Delhi

L EeClomameree: Seenrity and Privaies™. Annp K Gliosh, Springer Sewence aned Business Ale-

i 2012,

5 Lepan Alstnadi , The NICE Cyber Seenrity Framnewnrk { wher Secnrity haelligenes and Analvries.

Springer
6, Cvbor Law & Cyber Crimes. Advocate Prashiant Maliz Snow White Pablications. Mumbal,
= Niua Godbole, Information Systems Security, Wiley Ineia. Now Delhi

S benneteh . Kuapp, Cyber Seenrity & Global Information Assurance luformation Scienee Paly

lishing.
0 Willin Stallines, Cryptography and Network Sceurity, Pearson Publication,

1, Welbsites for more informmtion is avetilable on ;o The Information Technalogye ACT. 2008 TIFR

Cltpss/fwww tifrhores.n.

1. Website for more information. A Complianee Primer for IT professional: https://www.sins.o

1/ reading-

I« !{ll:l('l‘-'-']I"II1'[‘1:1]H'I‘H,l"t'lhllll.‘l“:lllt‘l‘.fl_'lIII'I.I'hl'lEI.II.{'I‘-[}I'iilll'l'|}1'llii‘SH.lLlILEl]H--"J:i-_)-'jbl.

Evaluation Scheme:
Continuous Assessinent (A):
Srbject teacher will declare Teacher Assessment eriteria ot the start of semester,

Continmons Assessment (B):

1 Two term tests of 15 marks each will be condneted during the semester

9 Toral duration allotted for writing each of the paper is 1 hr

3 Average of the marks scored in both the tests will L considered for fnal grading.
End Semester Examination (C):

L. Question paper will be based on the entire syllnbus sutmiing up 1o G5 marks,

2 Total dursition allotted for writing the paper is 2 hes




Personal Finance Management (OEETT7045)

Examination Schome

Teaching Scheme
T Tests 10 Mirks

Lowtpes: 155 Hes Wik

el s Teacher Assessppent: 20 Murks

Fadd Sen EEsan 60 Marks
Tomal: 1001 Niwks

f

Course Objectives
L T erentis awsteness adied cdhirit e Gonisiiners ol aeess to Hineiad serviees

91 ke the stdents wderstand the baste eoteepts, defisitions aind teprns relaned v et

taxint Lo

4. To help the stndents cotpute the Goods nnd Service Tax (GST) pavable By o suppler afrer

copsidering e eligihle mpur fas credit,

1 To tnibarise the stilents with iierofitmes tor accelerating the expansion of Toval tderobins-

PSS
| L0 Cliontr=e Unteomes Bloinns | Blownns -
Loyl seription

Ol e o framework for Buaneial planming to anderstand the overadl 1.3 Apply
role finamees play i lis/ler personal lite.

Co2 | Compute  ineome  from salarvies.  house  property. linsi= | LA Ay ze
ness )/ profession. eapital gains and income from other sonpves.

COnd Compite the amonnt of COST. SGST and IGST payable after | L1 Auadyee
considering the eligible input tax eredit

o Uncerstand how Microfinanee ean help in fnancial inelusion. R = [Hcderstinned




Course Contents

f

Unit-1 Overview of Indian Financial System 07 Hrs.
Chararteristios. Clongponent Al Frerons ol Finaneial System Firgneind st rimems ol Fivsmeinl
Warkets. Finaecial neloswn
Introdnetion to Personal Finance: Porson Finnncial Planuing in Aetion, Money Aimageiend
Skille Tases in Your Finaneial Pl Savings and Paviment Serviees. Constine Clelit: Acdvantiames.

Dhissbvauntsves. Sonrees sl Cosls,

Unit-11 Personal Financial Management 07 Hrs.
et DfLoans: Home, Cay. Edueation. Personal. Loan against property s Jewel Loan.
[nsurance: Types of losweanee VLTP aod Ter Headit b annd Disability Tncowe lnsavance, Life In-
SRR
Investment: Investing Basies and Evaluating Bonds, Investing in Stocks and Investing e Mutnal

Fuuads, Planning for the Futare

Unit-111 Income Tax 08 Hurs.
Income Tax Act Basies Introduction to Ineome Tax Act. 1961, newline Heads of Income and
Computation of Total Income and Tax Liability- Heads of Income and Computation of Totul
Iaeomie e virious Leads. Clubbing Provisious, Set oll and Carry forwand ol Losses, Deductions,
Assessinent of Tncowe ad tax hability of different persons.

Tax Management, Administrative Procedures and 1CDS - TDS, TCS and Advanee Tax Ad-

winisteative Procedurees, 1CDS

Unit-1V Goods and Services Tax 10 Hrs.
GST Copstittional framework of Indivect Taxes hefore GST (Taxation Powers of Union & State
Govertnent ;. Concept of VAT Meaning. Viwiants aned Methods: NMajor Defeets in the strueture of
Indiveet Taxes prior to GST: Rationale for GST: Strnetie of GST (SGST. CGST. UTGST & 1G5T):
CST Commneil. GST Nerwork. State Compensation Mechanism, Registration,

Levy and Collection of GST Taxable event- “Supply” of Goods and Serviees: Place of Supply:
Within state, Interstate. linport and Export: Time of supply: Valuation for GST- Valuation rules. tax-
ability of reimbursement of expenses: Excption from GST: Small supplies and Composition Scheme:

Classification of Goods mnd Serviees

Unit-V Introduction to Micro finance 08 Hrs.

Vicro-Finanee:  Detinitions. Scope & Assumptions, Types of Microlinanee, Customners of Micero-

femee. Credit Delivery Methiodologies. SHG coneept, prigin, Formation & Operation of Selt ih‘lp_::::' T

Iz 5

aE



Cironpes (SHEGS)

Nuodels in NMierofinanee - Jomr Liabiliny Grongs LG SIG Bl Ligkose Modeland GRAMEEN
Mool Achievenonrs & Clisllenges,

lnstitutional Meelanison Coreenn Challitees ot Mictolnsowe M pvifitrne e lnstitutions (MEFls)
Crotist 1ot s & Givermnee Issnes. Insttutional Stinetaee ol icritimee i Dudin NGONFIsNBFC-
VTS, Comoperatives, Banks, Microfmanes Notwon ks annd Associations Dremanud & Supplhe ol Micyoti-

e Services in Tadia, Tinpret assessient ] socatl sssesstaents ol METs

Relerence Books

1 Bankine o Finoneial Seetor Reforms in Ludin . In Al Sinete LS Ciptos Seviads Pubilication.

-

9 (ndinn Banking Seetor: Essavs and Issies (Est) oI ALS, Gt & 1B Singh. Sevials Pablicanon

g [sics OF Banking & Finanee o by AL Blattaclunya O Avarwal o Hinadavae Pablishing

Honise
o Aericnltnrl Finanee Aud Mamagement. by 5. Subila Roddy - P Raghne Raven

S The Tudinn Fimnmneind Systenr And Development - by D Visan Diesai. Himalava Tublishing

Homse: Fonrth Eeition

G, lncome Tax Management . Simple Way of Tax Managewent., L Planning and Tax Saving, .

By Sunjny Kumar Satapathy

=

Direat Tax Svstem Income Tax by Dr, 1K Jain. SBID Publications
S Simplilied Approach to GST Goods and Serviees Tax, By S K Mishea . Edueveation Tublishing.
O Iutroduction To Microhuanee , By Todd A Watkios . World scientilie Publishimg Company

Evaluation Scheme:
Continnous Assessment (A):
Subjeet teacher will decline Teacher Assesstient eriteria at the start of semester.

Continuous Assessment (B):

I Two term tests of 15 marks cach will be conducted during the semester.

9 Torad duration allotted for writing eancli of the paper is 1 he.

3. Averane of the ks seored m both the tests will bie considered for Bual gradding
End Semester Examination (C):

P OQuestion paper will be based on the entive syllabus suuning up to 65 marks.

2 Total duration allovted for wnting the paper is 2 bis,




Energy Audit and Management(OEET7046)

e ———————

Teaching Scheme Ixcunination Scheme
Lectnre= (0 Hrs Ak Fopnny Lotz 170 Ninks
kit Vi Lomihior Assessgppent: 200 Marks

Fand Sent Fsane 65 Marks
tonal: 100 Marks

#—

Course Objectives

U T anclerstame the portanee of euergy seeurity for sustainable developent and the funda-

mentals of crerey cotservition.

3 To idenrif aud deseribe the basie prineiples and pethiodologies adopred i energy andin of a
ity

4. o wneoduce perfornsmee eviduation eriteria of vaions clectrical and thevmal installitions to

Gactlitate the cnerey anageient.

1 To velare thus daea eollected daring perfortn e evalitation of svstins for idemtifieation of energy

SUVTIS PO R s

[ T — = — =t =—— = — ik
U0 Clonrse Ohiteomes Bloomes | Bloos De-
L] seription
(') Tov ddentify and deseribe present state of energy seenrty el drs | 1.2 Unederstaned

T e T,

adopted in energy andit of a utility,

02 | To identify and deseribe the hasic prineiples ad methodologios | 12 Undderstand

clectrieal installutions amd identify the energy saving opportan-

L

o o deseribe the emergy performmner evaluation of suie comion L2 Uiderstand

thermal installations and identify the energy saving opportunitios.

Ol To deseribe the energy performance evaluation of soe comon L2 Upelerstand

COG | To analyze the data collected during performance evaluation sl L Analvze

Feeonnmend cnergy saving mensires,

e 1

¥ iw-m

i T .':- e
‘\ 1“'_‘:'.:4, v
X, _




Course Contents

- —eer———

Unit-1 Encrgy Scenario 05 Hrs.
[resent Fooies Secwario, Fawergy Pricine. Enerey Sector Relotins, Fuersy Scenrity. Fuerey oo
vation amed dt= Lpeatanee. ety Conservition Act200 1 saud s Features, Bastes o Bnergy IS

vriots foris Material sl Faowy bidanee

Unit-11 Energy Audit 10 Hrs.
Detinition. Eoerey andit need, Types obenergy adit Eneray anagement Cantelit ) spproaclnnderstanding
ey costs, Beneh niarking, ey performmnee. matehing energy dse to pequiveinent . Maxtnizimg
svstenn ehciencies, Optimizing the imput energy vequiretnents. Fuel and enerey siphstitutzon. Elemients
af monttering & fareeting, Fnerey sl mestrients Teclmtead e econaoni freasibnlite Classtlicanom
of erierey conservation mesires: Safety considerations during cnergye andit
Financial analysis technigues: Simple pavhack poriod. NPV Return on investiient (RO Tater-

wal vare of rerarn TR

Unit-111 Energy Management and Energy Conservation in
Electrical System 10 Hurs.
leotrieity Billing, Electgeal Toad management aned sy demand Control: Power fietor inprovie-
et Enevey olficient eqguiptents and applisiees, stin rattings. Energy efficieney meisiires lishitng
systenn, lighting contral: Oceupaney sensors. daylishit intesration, and use of intellimmt controllers
Energy conservation opportuuities in water pumps, compressor, fan and Blower.  industrial drives.

dnetion motors, motor retrofitting, soft starters, vartible speed drives

Unit-1V Encrgy Management and Energy Conservation in
Thermal Systems 10 Hurs.
Review of different thermal londs: Eneray conservation opportunities in: Stean distribnition svsten,
Stevun lenkages, Steam trapping. Condensate and lash stean recovery system Wit Lieal yecovery,
e of instlution- tvpes and application. Energy conservition opportnnities in: Boiler systenn Ie

friverntion svsteny and TIVAC systenn,

Unit-V Energy Energy conservation in Buildings 07 Hrs.
Fucrey Conservation Building Codes (ECBC): Green Building. LEED rating. Application of Non-
Conventional ad Renewable Energy Sowrees. BEoergy sonrees ad enersy manageiient i clectrie

vehicles

Reference Books




2

S

1L

2

Hand ook of 1Electvical Iastalhition Practice. Geolry Stokes. DBlacksell Seivnee
Designing with Bghee Lishtag Hatdbook. 13y il Vidine Lishtivg Svsten

Faerey Manageent Haodbo des v WO Tirner . Join Wailey el Sons.

Chudbook on Enerey Avdits and Matagenen cditil v A I Tyt Tatn Energy Researeh

Pstitate (TERD

Enersy Manageent Prineiples, OO0y Seginhe Pevgaton Press

o Enerey Conservation Cuidebook. Dale T Tateiek. 5. Fapdos BRav K Riclurd=on. Faivimont ress
O Handbook of Tnerey Avditse Adber T, WL Youneer, T Nichus, CRC Press.

L WWW CHOTEVIATASC T T TR O

Cowww, beeindienie dn

Evaluation Scheme:
Continuous Assessment (A):
Subject teacher will declire Teacher Assesstent eriterin at the start of semester

Contimious Assessinent (B):

Two ter tests of 15 marks cach will be condueted dhicing the semester,
Total duration allotted for writing each of the paper is 1.

Averige of the warks seored in both the tests will e eomstdered Tor Boal gracding,

End Semester Examination (C):

Question paper will be based on the entive syllabus summing up to 65 ks,

Total duration allotted for writing the paper is 2 lirs,

= if Tam
AL =
% ENN
A G
a ()



Disaster Management and Mitigation
Measures(OEET7047)

-

Tenching Scheme Examination Scheme
Liowtires: (B His /Woek Topun Test: 10 Narks
Cleeedit: (03 Tenelier Assossuent: 200 M arks

Fael Sewn Exane 65 Marks
Total: Lo NMarks

Course Objectives

I To provide basic understanding Lorels, disaster and varions types and categories of disaster

oeenrring aroud the world
9 T sty andd derstaned the means af losses sl et hods wo overcome Sminimige it

310 understind toles s responsibilities of individial and varions orsanization during and after

ili=nster.
A, To appreciate e siguihcanes of GTs. OGS i the Beld of disaster manageiient.

5. To wederstined the CIECrEeney SOoverient fesponse SEretures hefore, during s after disaster

[ & 5 o N
('O Clontrse Onteones Blomns | Blooms De-
Level seription
O Koow mitural as well as manmade disaster and their extent aned | L2 Understand
possible ellects on e veonnny.
O Know the instittitions] fronework aoud organization structure in | L2 Unerstand
Inchian for dismster mammsernent sl get acquainted with goveru-
ment policies, aets aud wrious caereeney linws.
CO3 | Get to koow the simple dos sd don’ts i sueln extrene events and | L2 [Tnelerstand
build =kills 1o vespoud aecordingly.
Col Understand the importanee of disaster prevention ad vivions mit- | L2 Undderstand
jmation wensuee with the exposure to disisters lhiotspors acrass the -
I wlohie




Course Contents

e

Unit-1 General Information about Disaster 10 Hrs.
Pt comeept of Thzands, deftion and 1vpes of Disasters Natital, Manemde aned fvbogls Grongs
ol Dhisarsterss Narugad and Technolowieal. wlidnn] Seenario. Stgnihieaiee ol stindviie virioms aspoects ol
Hisantors, cifects of tisasters, Tindin's vilneraliliee to disasters Trpuet of disaster on National develop-
wient Sty of Natural disasters: Floods duonght. elond Brst . ot ligquake. Landstides. Avalanelies
Vidlesmie crnpt ons, Noultow, Covelomie, Stortn Storin Snarae. clnpate cluinee. alobd wartme, sea lovel
v oo depletion etes Study of Hinran /S Techmology Indueed Disastorss Chomieal Tudust vial sl
Nuelenr disisters. Trernally displaced persons. void and teain aceidenrs Fie Hozasds, terrorism,
militaney. Hole of growing population andd subsequent industrialization. i lsupzation and clinnging

lite=tv e ol bgan beings e freguent ocenrrenees Of tavmede disasters,

Unit-11 Disaster Management 08 Hrs.
el Tntrodnetion, Disaster management evele, Evolntion of Disaster and Digaster numagement i
Ldisn Disaster managemont acts, policies and guidelines, laws of etgereeneies ere Priors Daring, anl
st disaster manneement acetivities: (Preparvediess, strenet hiening, ctergeney conters, Lopisties, ap
Vi fesonree manneement. omergeney response and relief Training, ublie awareness. Rescarcl,

Reconstrietion of essential services and livelibood vestoration.

Unit-111 Institutional framework and Mechanism for disaster
management in India 08 Hrs.
Institutions o hdia for dealing with varions disasters, Oroanizational strneture, finetions and respon-
sibilities of Nationnl Institute of Disaster Managetem [NITDA) s Novienal disaster management
anthority (NDMA)Y in India, roles and responsibilities of coentral aned state sovernment during and
adter disastor, NGOs involved i disasters and their task. Jubs eacricd ot by arted forees. Finaneial

Reliod Doring disaster (State, National and Internationn] Disaster Assistance)

Unit-1V Disaster risk reduction and Mitigation Measures 08 Hurs.
Nevd of disaster provention and mitigation, mitigation guiding privciples. challenging areas. structural
and non=structural measnres tor disaster visk reduction, Mitigation measures tor Hood. varthouake,
evelone monitoring. air guality, water quality. climate clinge. land use, winter storms and aguatic
biology et Use of information management. GI1S. GIPS and reniote sensing Mingation measure. Do's
andl don s i ease of disasters and elfeetive implementation ol reliel ids.
Unit-V  Case studies on disaster (National /International) 08 Hrs.
Case sty discussion of Hiroshima Nagasaki (Japan), Dncdin Tsnnani (20001 hopal gas tagedy, <t of ]
A

Kernda and Uttarakhand food disaster, Cyelone Phailin (2014), Fukushina Datichi nuclear disastg€s™ o .

i
! i




(2011 it e 2 M el Cleertt] eltdonv i sared sooon (D s tss Gise <tipilies o s
aster with pespeect T reason for thee disaster. o tlints efleet= ol di=iaster. present seetas and sidety

pessnres taker)

Reference Books
[ Disoister Magpagerent. by Haosh s Gapta Tpiversitios Peess Pobidleanons (2006]

9 Pisaster Managemwnt. An Appraisal of Tnstitntioual Moeelmmisis in i by Q8 Dasne. pnl-

lshend b Coneee for Ll b ~tiihies, New Dol 2000

4 lurrodnetion 1o Intermtional Disaster Minmaeement, b Danon Copolla, Buttersorth Heme-

pnn Flseviey Publications (20151

I Disastor Management Handbook. by Juck Pinkowski, CRO ress, Tovlor and Franeis group
. (200N

5 Disaster nenagenent & rehabilitation. by Rajdeep Diaseupta. Mittal Publications. New Delli

(AT

G Nattnral Hizards and Disaster Management. Vidnerability andd Nt imsion, by 11 Stagh Risean

bl fogps (2000

7. Concepts and Technigues of GIS. by C.PLo Albert, I, W, Youue. Prentice Hall (Tnddin) Publi-

ciations (2006},

5. Risk mawagenent of nadural disasters, by Clidia G Flores Gonzades, KU Scientilie Pablishing

(200,

0, Disaster Mamngement  a disaster mangers handbook, by W Nick Carter, Astian Developrent

. Bank (2008).

1 Disaster Management in bdia, by B Seivastava, Ministey ol Howe Attuirs. Gol, New Delli

(200 1)

all

L1 The Chernobyl Disaster: Legaey and Trupact on the Futnre of Npelear Forergy, by Wl AL Alaes

Cavendish Corporition. New York. 20011
12, The Fukushina 2001 Disaster, by Ronald Eisler, Tayvlor & Franeis. Flovida, 2003, (Learners are
expreted to refer reports published at national and international L] suned npedated informiition

aviilithlie on anthenvie wob sites)

Evaluation Scheme:

/{'\/\ TN

Contitous Assessment (A): i e B
A “ %

Subject teacher will declare Teacher Assessment eriterii sl the st of semester, £ :
: "l‘# C

Pt oan b tansrvenses Awvencesssant [T (u JELE A
o L e T

b

H'.r"1|'|\cu



L Tawe term tests of 15 marks each will b condueted during the senester.

Potinl dinpat o allorred for writing o beof gl paper 1= 1 s

4 Avetaer of the sl =eoted do Tty e Lists wll b considennd fos ] i

End Scmester Examination (C):
i T Dol on the entive syllithns suaning up 10 15 ks

[ Chpestion prague wi

2 Torad dueation allorred lor wiiting e papen is 2 los




Science of Well-Being (OEET7048)

-

Teaching Schemoe Excnnination Schoeme
Loctnres: U8 s Woek Toprn Testz 13 Marks
Cridies (83 Tl Nssessauenn s 200 MNawks

Fud Sem Exant: G5 Marks
Toral: 100 Awks

e

Course Objectives

Lo ereate conscionsiess abont importanee of ioliste headth med phvsical as well as mental
woell-licing,

9 Lo make learners aware of e coneepts of Happioess. Grraritnde. Self-Compission. Faiparhy
(Lo

4 To introduee the learners 1o thie timeans of wental s phivsical well-being, U1 efteets of walpnae-
tices like aleohiolism, smoking ete

1. o equip te leseners to mamaze and cope up with stress in their daily living

l COs | Clonrse Onteonies | Blooms | Blooms e
L SO O
. S : g |

(0 Descrihe coneepts of holistic health and well-being, differentiate 1.2 U iderstaned
betweett it tene meaning amd misconceptions and nnderstand the
benelits of woll-Leing

CO2 | Recomnize meaning of happiness. practice eratitucde and sell- | L2 Undlerstand
compassion and analyze incidents from one’s own life

COd Understamd the eauses s effects of stress, identily reasons for | L2 Unlerstand

stress i one's own surronnding aned sell,

their Tife style and come ap with hmitations or vffectiviness,

Cod Recosnize the inportance of plivsical health aned fitness, assess | L2 Understand

05 Thspeet one’s own coping mechanisi, assess s effeetiveness, de- | Ld Analyze
velop and strategize for hetterment atel exeente it




Course Contents

f

Uinit-1 Health and well-being 06 Hrs.
fhee eoneept of healthe dimetsions ol et T the notion of wellbidng, various Beets of well-hetug,
elation Between lalth sued well-heing. Coneept ol Bolistic lealtle its prineiples il iuportanee.
comerpt sl benefits of Bolistic eage. musconeeprions sthont beoli=tie Bl e approaels thie application

af s trne iolistic appronch 1o om wiell- D,

Unit-11 Concepts of happiness 08 Hrs.
Happiness: what is it and how do we measure 1 U Philosophiiend persprectives on happiness. Happi-
s Natare or Nurtuee?  Happiess incthe modevie worlds Srapedinents atd aecdlerators, Narrow
v DBromd Bl Approdelies to Happiness. Beuehts of Tappines. Sell-Connprassion il Gratitnde

Misconceptions of happiness,

Unit-T11 Stress and mental health/well-being 10 Hrs.
Natiire anil coneept ol stiess. neaiiing attd definitions of =tress (vpes of stress eaning ol sticssurs,
types of stressors, svinptoms of stress. effects of styess. ditferont models of stress. Sonrees ol styess
and how does stress cause lness. various sonvees of stress, delineate Berween external and internal
compers oF stress, differoatinte between continuons sl disenete stressons, the effects of these stressors
on health and well-being, diversity of stressors and their health cotsequences, relation hetween stross
and illtess frow dilferent perspectives association hetween stiess pelitedd physiological meclhanistus

aned dillevent illesses

Unit-1V Physical Well-being / Health management 10 Hurs.
concept of health bhehaviours. dimensions of headth Bebaviomrs. Health eobancing hehaviors: Exer-
cise ud Weight control. application and fmportance of s hesalt e enianeing, belusdours, Health
protective helaviors and tlness managemonts concept ol illess ttanagenent . cffeetiveness ol illuess
wanagement. Coneept of Nutrition, Role of Nutrition, Components of Nutrition. coneept of M-

pritions, Health compromisimg belavionrs: Aleohiolisn Stoking and its eifects on Lieadth

Unit-V  Dealing with Difficult Times / Coping mechanisms 08
Hrs.
The coneept of chironie stress. Health and safety visks of chronie stress. Forms and Treatment of
chivonie stress, Coping with Acute and Chronie stress, theories of the stress-ilness ok, vale ol stress
i mental disorders. Concept of coping. Ways of coping and stress managenient, basie knowledye
ahont stress g ennetl, varions technigues of stress managennent . shess IHRLRSeenT progrislis

Mental strengths and virtues, Hope: Optimism. Resilionee - coneept. gt hwavs and models, Medita-



pion ] Sedfanvospection

Text Books

L The Scienere of well-being by Feliein Happert. Niek B liss DBarey Bavernes Osdond Uiiversin

[REEES

3 Health nmd Well-Being: Fanerging Trewds e s. Ol 17 Hamd Srivastana, Shobilie Jdoshit. Clolial

Vision Publi=hing Honse

B Positive pevelology. The sewentifie aand practi al explorations of Toman strengths by Shene 1

Lopez. Jenudfer Teramora Pedrotti. Chirles Bichord Suveder: Saae Pablivations
Reference Books

L The pasnit of lappiness ad the realization of sympathy: Caltural patterns of selfe social
relations snd well-heing by Kitayama, 5. & Mackus. 1L R, Culture umd subjeetive well-heing,

The NMIT Press
2 Man Adupting by Dinbos. R: New Haven: Yale University Pross.
3. Happiness i history by AMeMuhon D0 ML Atlantic Monthly Press,

LWell being: The fonndations of hedonie psychology by DL Rahnenan & I Diener & N Sehwarz,

New York: Russell Soge
A, Selve 1L The Stress of Life. New York: MeGran- Hill; 1981

Evaluation Scheme:
Continnons Assessmoent (A):
Sithjeet teacher will deelare Teacher Assessment criteria at the start of somester.

Continuous Assessment (B):

I Two terty tosts of 15 marks each will be condueted during the svnester.

9 Toral duration allotted for writing each of the paper is 1 hr.

B0 Averaee of the marks scored in both the tests will be costlercd tor Dual grading,
End Semester Examination (C):

Lo Question paper will he based on the entire syllabus summing up to G5 tinrks.

2 Total duration allotted for writing the paper is 2 hires,




Research Methodology (OEETT7049)

Teaching Scheme
Loetaes: (08 Hrs Wik
Crresine 04

Examination Scheme
15 .\I-']i'.‘*
i M ks
i Miks
Loy M ks

Terrn Tast

Pl Assesstent
e Senn B
Tl

f

Course Objectives
LT oderstand Researeh aod Researely Process.
9 o aequadnt Jearners with dentilyving probiems for vescaveh anel disvelop researel strategies.

4 To ardliarize Jesrners with the teclinigues of data collection. analvsis of dataned interpretation

| —
COs Clontrse Oneones Bloows | Blooms (I
Lewvel seription
ol Prepare o preliminaey researelt design for projeets in their subjeer | L3 Appl
| PHALRET G |
{2 Avenrately colleet, anadvae ol report data L4 RYTEIAR
e Presemt complex data or situations clearly L Aundyee
ol [{eview aned analvae vesearch Hndings L& Fovaluate
CO5 | Write report about findings of veseareh carried ont L5 Evalimate




Course Contents

f

Unit-1 Basic Rescarch Concepts 07 Hurs.
Neatiine ol teseagel Ohjeenves of et I Fvpes of reseaved, Siuntlicanee obresean W Besoarch g
Unit-11 Research Methodology 10 Hrs.

Llentificition of teseareh problens Titertnve reviews. Formmbation of livpothiesis. Formmbarion of [e-
seqirely desgen.

Unit-111 Research and Sample Design 10 Hrs.
Mesning of research and sample designe Need of yescarch desion, Features of good research desigu.

Linportant concepts. Ditlevent researeh deststis, Tvpes ol sinpling designs

Unit-1V Data Collection and Data Analysis 10 Hrs.
Types of dutas Methods Tor collecting ditas Experiments and survevs, Colleetion of primary il

<eeondnry data, Hvpothesis testing mud toferpretation al Dhita

Unit-V Interpretation and Report Writing 05 Hrs.

luterpretation and dawing conelusions on the peseaeely, Preparation of the report. Ethneal [ssues.

Reference Books
1 Daseson, Catherine. 2002, Practical Reseavel Methods, New Delhi, UBS Publishers Distributors,

9 Kothari. C.R1985, Researel Methodology-Methods sond Teehnigues, New Delhi, Wiley Eastorn

Limited.

A4, Wonnar. Ranji. 2000, Researeh Methodology-A Step-ba-Step Guide for Beginners. (2nd -

Lot} Sineapore. Pearson Bdueation

Evaluation Scheme:
Continuous Assessment (A):
Subjeet teacher will declive Teacher Assesstient criterin al the stant of semester.

Continuous Assessment (13):
1. Two term tests of 1 marks each will e condneted during the semester.
5 Pota) duration allotred for writing cach of the paper s 1 hr
3. Avernue of The nuirks scored m both the tests will be vonsidered for Bl grading

Fiil Semester Examination (C):



P Cuestion paper will be based on the entire svabis smnming apr 1o G5 ks

9 Foral duration allotred for wiiting the poper i 2 los




Public Systems and Policies (OEET70410)

Teaching Scheme Examination Scheme

Lotures: (63 s Wk Fore Tist: 10 Marks
e (33 Vel Nssosstpent o 20 Mavks
End Senn P 67 Marks

Fostals LU Narks

Course Objectives

I To annlyze the anstormations in public systems with crphingis on cnerent iiatives el

crereine cludletges o the hehl

(=]

T nnderstand pubilie svstems mea fast-changing environent i the clobal conrext.

4 To provide an in=depth uderstanding of the ils prevailing in the society il aids 1o identify

thie sulutivns for tlhew.

T explain public policy ad its operations with special focus on poliey relating to Governent

TTHATRE

30 T e soud evidiate the irnpacet o e bl podies o livos aned eeonomy ot lage

(s ‘ Conese Ohteornes Blooms | Blomns D
Laevel SeTpLion

o Unederstind the importance of public systems inoa fast-changing | 12 I ndderstand
cravivonnent i the slobal context,

e Analvze the transformations in public systems with empliasis o 1.1 Analyae
current imtiatives and emerging chidlenges in the field

s Faplain public poliey and its operations with speciad focus o pol- | L2 Updderstand
ey relating o Government Auee,

COd Make policies and know about the happenings in e worded, i the | LA Analyze
wition aed those in their loealivy.

05 Ansalvae and evalnate the bnpact of the public policy ou fivms aned | LA Anatlvae

veonomy at laree and work uuder various fields as policynders




Course Contents

——eee—————————

Unit-1  Introduction and Overview ol Public Systems 10 Hrs.
Polealoss of Pabilic Systeins: Aechanistio and Orsanic view of Soeety el Tdividuals. The Leaad
Fromework. Foderal Governent: Stare and Local Governments, Govermenr growthe 'l s 0l

Coonverringnent

Unit-11 Public Sector in the Economics Accouints 06 Hrs.

bl Seetor in the cirenlir ows: Public Sector 17 the National Tuvone Aceonits

Unit-111 Public Choice and Fiscal Politics 08 Hrs.

Direct Dimocraes: Representative Demoeraey: The AMloeation Funetion: The Distribunion Funetion:

. Mie Stabilization Fuanetion: Coordination of Budget Funetions: The Leviathan Hypothesis.

Unit-1V Introduction and Overview of Public Policy 12 Hus.
Vi ket ad Government: Soeinl goods and Market failare. Public expenditure ad s evalnation:
Cost Benefit Avalvsis, Publie poliey and Externalities. Taxation Policy winl its ipaet, Ineome distri-

Ttion, redisteibution amd social seearity issnes Fiseal & Budgerary Poliey. Fiscal Federidismem Inckin

Unit-V  Case Studies in Expenditure Policy: Public Services 06
Irs.
Ay National Defense B) Highways C) Ontdoor Reereation D) Lt ion
Reference Books
I Introduetion to Publie Poliey by Charles Wheelan, WAV, Norton & Compnny
9 Understanding Public Policy by Thomas I8 Dye. Prentice Hadl.
4 Public Poliev-Making: An lutrodnetion by Anderson JLE. Boston, Hongliton,
L Publie Administration by Avasthi & Maheshward, Lakshminarayan Agarwal, Agra

= New Horizons of Public Administration by Blattacharya, Mohit. Jawahar Publishers. Now

[yelhi

G Public Administration and Publie Affaies by Heory, Nicholis. Prentice Hall of Indin, New Dellii,

=1

Prblic Finanee 10 Edition by Harvey S Rosen and Ted Gayer, NMeGrnw-Hill Education. 20138

5. Public Finanee in Theory and Practice by Musgrave ancd Musgrive

e
P Teeps

L
.PL‘;:



Evaluation Scheme:
Continnous Assessment (A
Subieet tescher will dechine TTeackne Nssemspigent crteriaoat e st ol seiester

Continuons Assessient {(3):

I Twer teri test= of 15 puoks each will be condueted diing the senwstet,

9 Toral duration allorred for writing vael of the papeeris | In

4 Averae ol the ks scored i bothe the tests will hee comsicdered for fimal mriding

End Semester Examination (C):
il B baseed on the entire syllabns sumnming up to 65 e ks

Lo Onestion pagwe

9 Total duvation allotted for writing the paper is 2 hos,




IoT and Sensor Network Laboratory
(PCET705UL)

Teaching Scheme Exsunination Scheme
Pryaeteals U2 s MWeok Fenchior Assessinent: 2% Mirks
Creelin: ol Eadd Sem Exan o 20 Maks

Tistud: 50 Mayks

Course Objectives
L To Teaen Toll ol Sensor Network systeis
9 T learn 1o o Sensop Network techimieues

9 To Anadvee lob dn terms ol aosiegestod Jol e meeptital framework.

L T Tearn initintives of inernational ovganizations for design standardization ol 1ol AN2A avelii-
tecturd Tavers aned donins.

5. To provide working expericnec i vinons Hardware / Software progranuning teelmigies,

| COs Cotr=e Diteones Blooms | Bloomns
' Lavel Deseription
== _ :
O Tlentity diffevent components of an 1o and Sensor network svs- | L Apply
Larni.
02 Distening s affordabilite of 1ol devices. LG Create
CO3 | To explore the Industrial 10T, Industry Lo, Conneeted Ca appli- | L2 Understand
cations:
COl Usee Laternet of Things for veal thine applications, [.2 Unilorstand




Course Contents

f

Unit-1 Introdnetion 08 Hrs.

Fternet of Things an overview, Jol {Conceptual framework. dol arehitectira] View, Dieliology e

Lid Lo, Songees of 1ol 2N Cotnneat o, Tsanples of il

Unit-11 Design Principles for Connected Devices 05 Hrs.
Lol NN sestomis Desions Standardiznnion. Connnnmiention Teelmologios, Thta Fovichinent. Lhn

Cotmolicition, anl deviee pagugenent - Desimong and alfordadnbiny Frerey cfficiones 1ol

Unit-111 Design Principles for Web Connectivity 04 Huys.
Lt rodierion. Webr cottmtication protoeol for conteted deviees, Messise vontnnnivation protocols

(o conneeted deviees, Tnternet bised commuamication, [P slelvessing o the ol

Unit-IV  Data Acquiring, Organizing. Processing and Analytics
08 Hrs.
Dt acquiring and storage. Orgamizing the ditin, Transactbons, lateeration ol luterprise systems,

Acepuiring, Managing mul storiing provesses.

Unit-V Sensors, Participatory Sensing, RFIDs, and Wireless
Sensor Networks 08 Hrs.
Sepsor tochmolosy, Industrinl 10T and Antomotive To'l Actuator, Sensor data communieation pro-
toeols. Wireless sensor networks teclmology, Erbedded Computing Pasics, Waihedded Pt forns for

(RIS RIS




Text Books
| W Il Tneerner of Phines Avehiteerse ] Dision Prineiples. Tata MeGrw Hill 2017

3 Colin Dow, Internet ol Thines Prosrming Prraqecrse Baild wnodern lo'l sodntons with the

Waspherey b aned Pathone 2008, Packt Prabilishine,

B Constandines XOAMaviotonstakis, George Sustorakis, Jordi Mongin Barallic Tntere ol T lines

Qo) in A0 Mobile Teehnologies. 2010, Springe Inrernationad Pubilication.
Reference Books
I Fadi AL Toepan . Avtifieia] Tntelligenee in Pl 1Y Bl Springer Ltertutiorl Mabilistiing

9 Stunupa Sen Leonid Datta. Sayirk Mitea. Machine Learning and 1ol A Biolomieal Peaspective,

2008 CRC Pross

2 Anand Tunboli. Build Youwr Own o1 Platform: Develop a Fully Flesible s Sealable Tnteret

of Things Platform in 24 Hours, 20080 Apress,
List of Laboratory Experiments: (Any Eight)
1o LED Blink and Pattern.
2.7 Segment Display,
A0 Push Burton.
1 LED Pattern with Poshe Button Control,
Ao Push Burton Counter

G, LAISS Tomperatiure Sensor.

Al Tapoies,

v =

s Anadog Tnput Digital Outpuat

R Sensor Auadog Inpuat.

[0 LOTY 16N2 Display.

11, I Sensor Based Sceurity Systenn

12, Nigh Light Controlled  Monitoring System.

13, Anadog Inpur Analog Output.

. = |
L LAES Temperature Sensor with Five Al \"::“-Fﬁ%ﬁ!?} /



Fvaluation Schoeme:

Eil Semester Examination (€

Fermn sk sl vomsist of windinng S experisents. aid s eist stidy based on any one topie s

comprtlsory The distbamon of ks for tenn work shadl T s Tollows:

Laboratony work [ Performmnee of Experiments] 15 Marks
Jomrtnl Docvnentation (Write-up, Assigiments, Chse sty 10 marks

Tl tnal «certiheation sl aeceptanee ol ferm wi ko will bie subyjert to satisbiwtory perloraiancs il

Inboratory work sl npote toliling mimnmnn passing, creria in thes e work,




Industrial Automation Laboratory
(PCET7060L)

Teaching Scheme Fxamination Scheme
Practical: 2 s/ AWeek Leselier Assessunents 20 Marks
Cyedit: M Lol Sem Exam 25 Marks

Fotal: 50 Marks

Course Objectives
LT learn Tudustrind aotort o and vivnons systets,
9 To learn Industrial sutomation technigues
3. To identily the ditferences hetween PLE S ADAL DOS,
4. To provide the skills to fnstall and trouble shoor Antomation systems,

5. o provide working experienee in variovs prograing tecliiogues,

s Clomrse Ot eoties Blooms | Blooms I-Jp—_
| Lovel seription

CO Lelentidy ditferem |'|J||:]:L-|Ill‘|.1t:- o an attotiation systet L2 Understand

02 | herface the given 1/0 deviee with appropriate PLEC mdude, 1.2 Understand

O | Prepare PLC |.i.1'.|IlI'I' progrm for the given application L3 Apply

e Prepare a simple SCADA :q]mlimti;m L3 Apply B

05 Use Trternet of Thines tor indostrial aatormation L2 Understanuld s




Course Contents

—

Unit-1 Introduction: 04 Hrs.
N o] Beretits o Tudnstanal Muvoasation; Basie conpoueliis ol sttt sestene Pyvpes ol an-
fonteitionn. e, Progranmbile, Flosible, Dhilerent svstenis t=ed o Natomntion e PR TINT

SCADA DOS. Dves

Unit-11 Programmable Logic Controller (PLC) 06 Hrs.
Tt vondvetion. Block dinsran, metory orsanization. [0 rodnles Geliserene and Anadog). /O modules

weleetion erterin, Fised aud Modulay PLEC, PLE seleerion PLC Tostallntion. Advantage. Application.

Unit-111 PLC Programming 06 Hrs.
10 addressing. Progranmming istenetions [Relay, Ther. Counter. Delay Losieal. Do Handling.

Comparison ). Funetional Block Dingran (FBD L Ladder Progrcnming.

Unit-1V Supervisory Control and Data Acquisition System
(SCADA) 06 Hrs.
It roduetion. Arehitecture/Block dingrame. editors of SCADAL Iterluee SCADA with PLC, ereate
SCADA sorevn for simple object. Application ol SCADA like Trallic lisht control, witer distribution.

Indistrial PCs. Mini Rugged POs, Industrial Open Frame [Punel POs

Unit-V Distributed Control System (DCS) 04 Hrs.

Overview of DS, DOS software configuration, DCS commmuication, DS Supervisory Computer

Tusks, DOS intepration with PLC and Compnters. Advantivges of 'S

Text Books

I Petrizella . D, Programmable Logie Controller, I, Tata MeGraw HLL

fnm

Mites Madlnetandra. Sengupta . Progeanimable logie controller sl Snielnstriil antomation. 50

Fdn. Peoram International Publication
3. Bhoyvar S AL Supervisory control Data acquisition. PP R, 1SA Pablication,
1. Stenerson Jobn, Industrial Amtomation Proeess Control, 174 Ll Pearson Mablication,
Reference Books
1 S5 Singh, Indnstrial Instromentation and Control. 2% Edn, Tata MeGraw THIL
9 Richard L. Shell. Handbook of Industrial Automation. 1Y s CRC Press

e
3. Bailey, David, Practical SCADA for lndustey. 18 Edn, Newnes international Tiblicaion of:’?’

4]
o



List of Laboratory Experiments: (Any Eight)
i Dievelop/ Eacente ulder dingisnm nsitie Pier. conmter, logical il aritlagetic instenetjons
9 Pae RO o control the doviees. B motor switehes, sensors
B Aeenre Fomperature of the given liguud nsing RED o Thermoeomple ond PLC
L Diesiog Lididey dingeaan for Blink LEDs
o Desie ladeler diperam for sequent inl coutral of DO mator
0 Dovelop sl test Ladder prograan for pulse connting nsiog, switeh/ proxinamny sensor

e vittions funetions of SCADA sinmlaion editors to devedop stpde project

¥

Develop SCADA mumie dingratn for water tank level control.
O Facdnstrial PO ased comtrol systend

() Ldentily varions autonstion systets avadlable i different applinees fdevices /i lnes i

to=tlay nuse

P Ldentify various purts suud front panel status indications of the given PLU

Evaluation Scheme:

Continmous Assessment (A):

Term work shill consist of minimmm 8 experiments. and a case study based on nny one topic is
corpilsory,

Tl distribution ol ks shall be as follows:
1. Laboratory work {Performance of Experients): 15 Marks
9 Jourmel Documentation (Write-up, Assigmments, Case stidy): 10 marks

The fial cortification and aceeptanee of term work will be subject to satistactory perlornkues ol

eboratory work and apon fultitling minimumm passing eriteria in the tenn wotk




Project Stage - 11 (PJETT7070L)

Practical Schiome Fxmmination Scheme
[netiead o O Flrsowis I Pinebiod Nssessinent 20 Aivks
el (h Fiul Sen B @ 25 Marks

Vil = 50 Ninks

———————————

Course Objectives:

Tor iplemwent the solnthon as per the probilont starenpnt

To ddevelop the weam boilding. wiiting. logical rensoning o numagement skills

o To provide the conmeetions hetween e designs and coneepts aeross different discipliey ol

A=

o To encotrage stiedents to beeoe idependent personnel, critieal tinkers and lifelong lenrners.
= — = '
o | Course Outeomes Blooms, Blooms
l.evel Description
(01l Apply engimeerig, knowledge to produce solution af aoprob- | L Auanlyvae
| lem considering eultural, soeinl, environmental, ad eeo-
nodie fnclors using appropriate tool and method.
02 | Demonstiite project based learning that allows stidents 1o | L2 Uipyclepstauud
transfor existing ideas nto new applications.
CO3 | Develop an ability to work in temns and manage the conduet | L3 Apply
of the researeh study.
Col Tutegrate dicrent perspectives  from velevant diseiplines | L3 Apply
which help then to et interuships. jobs and aclmission for
Liehior studies:
COn | Present the researel in the form of technical writing, under- | L2 Uelerstad
stand whot constitutes to plagiarisu and how 1o use praper
referencing styles, | |




Svllabus:

e [pogeet- L work done e VT semeston <l be comtinned as Projeet-17 in somester V11

o Stindont= ~hould complere panaining dnplonentation ob ieas piven i =vuopsis Absteact ol
sepester N

o Stadenes S gronp must plan their execntion of project. <o that projeer work shionld be completed
Facebores cnnel o =etester

o IMroject-11 nvolves libreation design, experimentation, datianalysis within realistic constraines
airely as ceonomice. eovitomental, soetal, ethical, health and sitforv, mmttaernrabiliny. and =ns
Ceinsbilitn, Tl stase also fuelides testing. possible results and eport weiting,

o Eachi project gronpy is required fo maintiain log Look for documenting varions activities ol Project-
1 and subandt swrong progect report at the end of Sepester-V 11 i the form of Haed bowd

o Do kiowledge Gany bhevond ) needed from the following ireas o the effective mplennta-
tion of the projeet:
\licrneonteoller sd Enededed Svsterns, Sienal Processing. Microwave and Antenuas, Notwork-
g and Internet of Things. Dita seienee and Big data. Commmnication. Wik s Applicanion
developrent. Roboties. Al and Machine earning,  The above areas can he updated Dased on
thee technological moviations atd developiment needed for specific project.

Guidelines:

The it purpose of this activity is to improve the students” technieal skills, camnmuication skills by

Intesrating weiting, presentation and teanwork apportanities.

Assessment Criteria:

Farelt gronp will e reviewed twice inoa semester and marks will be allotted based on the varions

points mentioned in the evalination seliene,

T thes first review of this sewester, cach gronp s expected to complete 70% of project. (may
comsist theoretical design of projeet, Dlock dingram and cirenits / components veguired for

resdization of block, algorithm and s implementation details, simmbition of eivenits ote)

I the secotd review of this semester. each group s expected to complete 100059 of project,
(v consist practical bardware fabrication, intereonnection of all PCBs/ hoards, final testing

of project. implementation of algorithi testing, debugging. progeamming).

The students may wse this opportumity to learn different compitational technigues towareds

||.u-‘.'|-|n]hm|-nt ub o whiet

Iternetion with alumini mentor will alko be appreciated for the improvement of projeet.




o A U et of the semesters alter coudiation b Lhe project gide il progeet wony will
subtnit progeet cormpletion teport i prese vibied] Tortst for sssessment o the depintinental eone

tittor el progeet goee)

o Assisstiont of the projeet (at the end of the semestoy] will Lie thowes by the departiental com-

irtee Linehding progect siide)

o The vatilishate yunst bring the projeet pant= 1 repor At e b

al report completed i all vespeet whilis appearinge to Il Setpester xanination

e Oval exarmination should he conduered b Tuteroal el Fsverns) exaniners, Stadents have i

pive presentation and demonstrtion Tl onn thcit project

Preseribed project report guidelines:
Every sronp should prepare Ted Bonnd veport (profersable LaTeN ) of abont mininem 0 pages ol
e work earried out by o bateh of stidents inrespeet of the praject work done during semester-VI
Project Report should inelude appropriate conteut Loy
Title
- Abstracd
- Intradnetion
- Probler identification and project abjeciives

Literatnre Survey

- Helated Theory

- Projeet design and hnplementation details

- Case sty /Analysis/Design Moethodology

- Project Oliteonies

- Resule and Conelusion

- Fitire Seope

- Refirenees

Assessment criteria for the departmental committee (including project guide) for Con-
tinnons Assessmeoent:

Assessment eriteria for the departmental committee (including project guide) for End

Semester Kxam:

Eaeli sronp will be veviewed twice in oo semester by facolty guide and faeulty coordinator bised
ot the Tollowing eriteria:

- Prujuect progress

- Doenmentation/ Technieal paper writing

- ey hndings

- Validation of resulis

: =
- Produet Developiment Aae ol T

o - g . i " \.
Fueh review consists of 25 marks, Average of the marks seored in both the two reviews will hes




commiddered Tor Tl eradme. The fial certification amed sceeptanee ol TW ehisires the sahistactory

[H fespian e ol 1 nhiowe il.‘-'i'll‘t"l.‘\_

Fabide | Lo Book Vot

- . = : -
pu W (St Dares1nd Pt Wik Doue | Stz of ins | Siegr ol Coondina

. I Liostises pnetition { L
1 | j

Table 2 Contitnons Assessment Shedt

Sro | Exon Seat | Name of | Stadent Ar- | Log Literitnne Pepth of | Repuort] Total

N Stuedent temdinee Dok Review T I

stonding

1 i D g 7 25
|
_ i -
Table 3 Evaluation Sheet
— ]
S5r | Exam Nanwe of | Project Design POB Mard- | Result Verd- | Presentation| Total

Seat No o | Student | Selection | /Simulation | ware/  pro- | heation

/Logic s,

Cud 7]

ndis

. N



Wireless Network (PEETS011 T)

Teaching Sehene Examination Scheme
Lewnngpess (23 His AWk Term Test: 15 Minks
el g Pesehur Assassyen: i) Marks

Lol Sem Ixie 65 Marks

Tl 100 Nicks

Course Objectives
LT nndderstond suehiner e coneeprt of wireless transiission SPCCTITE reguiretent
2 T anedvrstone] i o teepts of WPAND WLAN and WsN

S To nnderstand tvpe 1o tpe 2 applications of WSN.

- — e =, —— —_—

|‘ ()= ‘ Clottrse Ohiteogges Blooms | Blooms [ e

| Leved J;“ iptiong '

| L0l ‘ Explain the fimdamenals, architecture. design issnes sl stan- | 12 ‘ Uidorstand

L dids el speetim of various wireless network el conpare e,

| COZ | Compnte difforent paratieters of wireless tofworks Lii J_['n i J
| O ‘ Exvaluate various wireless systems and dediee sowe conelision, 55 ‘ Evadunte

‘ o ‘ Stmlile varions wireliss SVSTets ustug diffevent sitnmbition soft- L.fi ‘ Create

L l Wi, | —I
| O3 ‘ sin ability to work in tenms o solve complex problons al cany- | 12 | Ulinddorst i

|| | tingeate effectively with tecluical reports/ writeups,

——— e

___L.________
—_—




Course Contents

_—_—mm

Unit-1 Basics of Wireless Networks 04 Hrs.
Ptvoduetion 10 Wireliae Notawn I Classtlivations of wineliss petworks, Wireleas Stunlareds Sperttim

FICPITCTLCNE o sarionis wireless svstois

Unit-11 Wireless Personal Area Networks 10 Hrs.
WEAN: Bluctom e (80215, 1) Radio Specilications, Protoenl Stack. Link Tvpes. Seenrine Topolo-
giese Zigheo (SD205.4): Riulio Spectications, Compon -, Topolagies. Pratocal Sk, Appheations.
BETD: Radio Specitic aions, Avehitectine Tvpes, Ny Field Commuuention 1W (s)2 1528 e

Introduction s won kitig,

Unit-111 Wireless Local Area Network and Wireless Metropolitan
and Wide Arca Networks 08 Hurs.
Introduction sud featies of HEEESOZ b b 1, g Eepiipient. Topologics, Teehnologios., Appli-
cittions, TEEESO2 11 WLAY Joining an exsting Basic Serviee Sor Seenrity aid Powe Manneemen

Radio Link and (€ overage Planning for 1EER SU2 1 LAWLAN Case Study: Civpnts Wi-Fi installntion.

Unit-I'v Wircless Sensor Network 08 Hrs.
Backgronnd of sensor network technology. sensor network arehitectural elemonts, historical survey
of sensor networks, Technologies for wireless sensor network, sensor node technology, hardware and

softwiire. sensor txouomy. operating environmen wireless network trends. transmission techmology.

Unit-V Applications of Wireless Sensor Network 06 Hrs.
Applications of wireless Sensor uetwork, range of npplications, examples of category 1 gy 2 Case
Study: Anv e applicition of sensor network Wipeliss Boely Aren Network: Propertios. Notwork

Architeeture, Network Clotnponent s, Applications.

Unit-V1 Middleware for Wireless Sensor Networks 04 Hrs.

Latrodnetion. WSN Middlewipe Principles. Middlowsre Arvelitechine, Existing Micddlewsre.




Toext Books

ENHay In, Cirs, Wikoliss Clomaniest fogg Nivworkine Morsan. 200 It Sepjis i

Networkine, Flseaieg

2 WNawen Soliralw. Daniel Minoli. sk Bl Ziatd, Wireliss Sinson Networks: Teelmolosy, Prot

cols.and Applications, 2007, ol Wilew Sons.

Ao Sunil Kumare. S0 Mooy aneh Mababaileshwor 8 Ikkasairt, Witdoss atd Mobilee Nopworks

Coneepts Protoenl, 21, Wilew Pybiliention

bR Wannal, Tateres of | lungs Aveliitecture Design Mrinciples. 2007, MeGraw Hill,

Reference Books

Lo Upena Dalul, Wireliss and Mobile ot jons. 2006, Oxtord Universiey Press,

2 Theodore S, Rappaport, Wiriless Comnmnueations prineiples apyl praetice, 2nd Fdn. Pearson

Pubilicition.

Evaluation Schemeo:
Continuous Assessmoent (A):

Sulijeet teacher will doelig Teaeler Assessinent evitoria it e start of senestor.

Continuous Assessment (BB3):

Lo Two ter tests of 15 ks each will L condneted during the SOHICSTep,

2. Total duration allotted fop writing cacl of 1 paaper s | iy

A Best o both the tesis will Be considlered for fina grading

End Semester Examination (C):

L Question paper will I Dised o the vntive syllihs stmning up to G5 arks.

2. Total duration allotred fop writing the paper is 2 L.

0y

Srdp I




Satellite Communication (PEET8012T)

Teaching Scheme Examination Scheme

Laetuges: (03 Hrs. A Woek Fevmn Tost: 15 Minks
Cleeadie: (03 Teaelivr Nasisstiont - 20 Mivks
Eid Senn Fxsnne 60 Marks

Postard= 1000 Naks

Course Objectives

Lo o wndeystignd e Liasies ol satellite connnieations ad difforont saoellin: Conmcat o or-

Lt s

2o Provide an inedept b thiderstanding of satollite CONMMTLICATION SVSTCE Operation. Ltinehing 1ech-

niques. satellite Jink design and carth stanion teelinology,

Toexplain the tools necessary for the ealeulation of hasie parieters inasatellite conmmunieatjon

svstetl,

4o Beview the state of the art in new reseirel areas suelt s satelline networking, satellive personal,

connimications, trobile sitellige comnmnicalion, Laser satelline.

‘ s Conrse Outeomes Tﬂi[ll}“l‘- Blooms D
| |'.|| n::lr:tmu
[ ()1 ‘ Explain basies of satellite cotutiieation, space seomont el | ]9 Undlerstand
varth sesient, J
|' O Understand different sarellite orbits anl orbital paroneters 4{ J2 l_.-'ucil-rsi.'uul
s Design e analyze link budger of satellite sigual for proper com- | Lg Cronte
tnnieatjon. ’
! ("{HJ Unelerstand various applications of sitellite compmunie: i, I3 ['ulin-rﬁi.'trhl J
== S ——r —— = e o [ e




Course Contents

_—_—mm

Unit-1  Overview of Satellite Systems. Orbits ancl Lamnching 08
Hrs.
Froguewey allocation b surellite o srannication. Polae orbiting sarellit s, Ieplers Liws, arbital pa-
vatbwrers arbiral postnrbanons, offests of | ov=splierical corth anmospliorie dras W Propinganion
Palivization Ateosplioric Lossies, lonosplieric Effeacts. Rain Attemsation, Antenin Podimzation. 1%-
lavizition of Suvellite sipuals, Suls satellite Point, predicting sarellite position. antenn look sigols.
polik tonut smenuan. limins of visthility, g seostationary orbirs. et velipse of satellire, sung tram
St ontape. Selection of limeling sive. el window. Tnunel velieles: st elline lvtele voliele (SIA),

angehiented satellite Lumeh voehicls (ASIV ) polar SLV. goostationney sarollite Buneeh vehiele (GSIA)

Unit-I1 Space Segment 08 Hrs.
Sutellite subsyatens Pransponder subsystens Antenmn subsvstenr. AQC Sub-syston. 1TC Siih
SVSTCLL power st l-systorn, Thermnd stthesystenn velinhiling uality: Asstvance, Satellite stabiilizg-

tot stabilization recliniogues

Unit-IT1 Earth station 08 Hrs,
Design considovation, General comfigneation- Block disgrin. Recene oy 1y e it )y, Pramsmt-receve

trpe earthe station. Autennn svsten. Foed system, Tracking svsten. LNA, HPA

Unit-1V Satellite Link 10 Hrs.
Isatropie radinted power, transimission losses, free-space transmission. fredor losses, antennn tisalier -
thent losses. lixid alimosphictic ol tonusplierie losses, link power budgel.  Svstmn uoise, anteign
notse, amplifier pojse temperature, sonplitiors i cascade, noise Fetor. nojse temperature ol absorptive
networks. overall svsten yojse femperature, ciarier to noise: ratio Uplink: Saturation flax lensiry,
tpit bk ol earrhy station HPPAL Dowilipde: Outpur Lack off, saellje WA outpnt FEffoces oy
v uplink vuin-fide gt dowidink vain- G marsin, combined uplink a downlink C/N eatio.

inter-modulanion P00 b e

Unit-V The Space Scgment Access and Utilization 08 Hrs,
SPreE segient seeess methods, pre-assigned FDAA demand assigned FDAA SPADE system, Code
Division Multiple Access: Direet-sequence spread spectrinng acqgnisition ad tracking "TDNA: Refor-
enee Burst, Proamble and Post attbles earrioy wovery, Iranme efficiency. clinne] « AR preassip e

TDNA, dewinind asatgned THDMA . Sanellite Applications: VSAT svstenns: Advantages, confignrations.

frequency bands, Television broadeast systens, DAR. Laser Satelline oitmnieation: Link anilysis, 7

optical satellite link transmitrer, optical satellite link rocviver, sarellife bt sweeuisition, tr'ut-kiug;&.‘”



Pesitionine, ey spaee opteal compnnication link

Text Books
Lo Dennis Bocddy. sanellite Comtmications, 1M Edi M Comw-HIL Doreruntional,

2000 Richlwin. Sarellite ¢ ORI 01 Syatens [hesiue Principles|. 284 5. Macoulbin Pross

B Goorard Mavat] aned Mieliel Botsepiet . Satelljre Cotnmmnieation Svstems. Y By, Wilew Pl

Cation
Reference Books

Lo Gueravd XMaeal, VSAT Networks, Wil Lo Privchd. Honi (. Suydevehowd, and Robert A
Nelson, Satelline Clommmie:s 1o systenes Eogineeripg, 2nd Edu. Pearson Publication. Eidn,

Jolin Willy Sons,

20 Timothy Pratt. Cliades Bost o, ard Jevemny Allwn, Sotellite Commmications, 154 . Jolin

Wil Soigis,

30 Wilhwre Lo Privelig, Hemi GL Suvderelwnud. Robert Ao Nelson. Swellite Conmmnnication

systemns Enginecring, 279 By, Pearson Pubilicanion
A 5 =

Evaluation Scheme:
Continuous Assessiment (A
Subject teacher will doclipe Teaehier Assessmen! eriteria ar L st of setnesher,

Continuous Assessiment, (3):
L Two term tests of 15 marks each will be comdicetod during the semester,
2 Total duravion allotied for writing each of the paper is |
S Best in both the tesi« Wl b vomsiderod for fina aramling,
End Semester Examination (C):
o Question paper will e biserd o) the entire syllabis Sing np o 65 ks

2 Total duration wllotred for Writing the paper is 2 Jirs.




Advanced Digital Signal Processing
(PEET8013T)

Teaching Selicne Examination Scheme
Lectiwes: (08 1is /A\WVeek Lo Tests 13 Marks
Creding (g Teaelwyr Assessnien 20 Niorks

el Sean Esinne 60 Muorks

Total, 1) Narks

Course Objectives

Lo Uhderstand Nnltivate Signal Processing, Power Speetvun Fstingtion Adaptive Filvegng sl

Wavelot Transforn,,

20 Apply signal pProcessig to real wopli Problens.

Blooms [Jie-

‘_ _L B | L] | Seription

| C'Os Clonrse Ot eotnes [ Bliooms

[(.‘Ul Dietmonstrite an understanding of nngltivate sapling and fr1s | L3 | Apply '
meelinisig,

02 Apply the teehittigues of power speetrunt estimation and waveler | 13

theory for varions application..

CO3 | Luploment adaptive filters for wive applications. L

\pply
L('U- ‘ Apply Wavelet Transform to Signal; L Meoeessing, J L T \pplhy




Course Contents

—_—

Unit-1 Multirate Digital Signal Processing 06G Hurs.
Mlvitases of Nbtirane Sienal Provessing, Intorpolation aned D bt Sampliteg, Bote Conversion

by N Inteee) Fawtion

Unit-11 Power Spectrum Estimation 10 Hrs.
Nont Parsinecttie Method of Pomver Syt Estimation: Tha oo, Mol 1% Fienloeran. Bar-
Wt Method Weleh's Moo, Blackuan-Tukes Approach Pagaget i Methods of Power Speeryum
Fstinmation Hesressive Spectrum Estination Model Pavameters- X il W ke Earantion. Least Squuge
Method and Lineir Predietion, Moving Avernge Spectrinm LExtimmtion. Nutoreayissive Moving Aviy

ase Spectrnn Estinmtion

Unit-111 Linear Prediction and Optimum Linear Filters 10 Hrs.
Representation of Stationary Random Process, Forwamed Baekwind Linear Prodietion, Solittion
OF Normal Fepition | Levinson-Durbin and Selo Maorvithu) AR Lattive aul ARMA Lattiee Ludder

Filters, Weiner Filtors for Filteriug nod Prediction.

Unit-I'V Adaptive Filters 06 Hrs.
Applicittions of Adaptive Filters: Svsten [elentilicat o, Adaptive Clunn] Eaunadizition. Eelo Cuy-

cellation. Adaptivie Nojse Cancellation, Adaptive Algorithms: LIS Algorithm, RLS Aleovithm

Unit-V Wavelet Transform 10 Hrs.
Introdnetion to Tine Frequeney Analysis, Short Time Fonrier Trausform. Continnons Wavelet Trans-

form. Diserete Waveler Transform. Multivesolution Analysis. Applications.



Text Books

Lodobin €30 Pronkis. s Dinnteis G, Xonokikis Dheital Sienal Processie, 207

Ll

Meentiee Tiall

20 Bminel C Hielior, ane) Barrie Jervis. Disital Signal Processineg A Pro teal Approach

208, Predivsan et ion
Reference Books

Lo Siwon Havkin, Nelaprave Fileey Theors. 2003, Penson Education,

2 T Winnane Hawat. Digital Sigunl Processing, 39 Edn, Oxtford University Pres,

S0 Raghigvesy X Rao ol Ajit S0 Bopardike . 20000 Wavelet Transformes. Tutgoduet fone to T

and Applications. Pearson Eilvieation Asin,
Evaluation Scheme:
Continnous Assessmoent (A):
Subijeet teaelior will deelie Teacher Assesstent eriteria at 1he Start of sermestor,

Continnons Assessment (13):

Lo Two teras tests of 13 marks cach will he condueted during the sewester

=}

20 Totad duration allorted for writing cach of the paper is | hr.

S Best i both the tests will e considered o final sriding,

End Semester Examination (C):
L Question puper will be based on e cntire

syllabns summing up to G5 marks.

2. Total duration allotted for wWriting the paper is 2 hes.




Microwave Integrated Circuits (PEET8014T)

Teaching Seheme

Examination Scheme
Pevn “Test: 10 Nk

Laetvigos: 0 s, ALY
t.tl'l“r' (k3

Course Objectives

Lo To vedvrstand 1lue mitegrat jon

20 T unelerst;

4 T desiog

—r— =

COs

Amalvze the o

Contrse Outcones

Teachir Assessmenr: 9 Muirks

End Sewn Exame 63 Magks

Poral:s 10O Mearks

of mitcrowave devices in the form of 1¢°.

Design the microwave oseillator.

amplifier and oscillator tor vagions i

wied the Dasie prineiples of iderostrip T

Diffeventint e betweey INTTC Sonael NINTTC

snstission lines el o T O,

Design the wicrownve ampliier for the given spne

ications

ave frognencies.

cihications,

anel coplanar wavesnide

Blooms | Bloomns
Lvee . SCTTpTION
Lo Evaluate
‘ L | Anilyae
LG Create
L J Create

e




Course Contents

_—_—mm

Linit-1 Hybrid MICs and Monolithic MICs 08 Irs.
Dyefintion. eluwaeteristies, COMpEEan With conventional etreniss, Held ol spplication sl Linniitantjonn-
aned ensteria for the clwinee of stebstoante wtersal i HACS Ak MMICS. Thin filur livhy il CIenits,
thiveks D Tivbini] o Mr=carr worly, maskine [l dolithoerapliv, vesiston stabslization. s, hiizine
processowive howding, Monolithic MICs ) e by don tplantation. Olimice vontaerss et posisjve

lavers, wate metal, divlectrie ] aie-Tdelse Vi, waler Prasecss stops,

Unit-I1 Microstrip Lines 08 Hrs.
Planig wave suides, Hon=TEN propusation, line B delinitions. IAs-sTLic approxinations,
fnasi-statie e parineters. Micpost Vi open eirenits and BAPS miero steip corers. stepr clianee iy
width. Dispersion inalvsis miers Steip el eristje Bpeciatee, symmetrie- Junetion. Green's fune-

tions. anillimeter wie modelling of ey steip Hies,

Unit-T11 Coupled Line Propagation 10 Hrs,
Coupled line pr DGO Wave equitions fiy compled lines. propagation todels. coupled line paran.
eters. coupled Hue parameror vartations with egneney, diveetional couplings, Lange coupler, coupli
line pair operated as o fonr port. Coplinnr wive atides: design considerations and coplanar line

cirenits,

Unit-1V Microwave Amplifier Design 12 Hrs.
Introduction. Definitions ol Two-Port Powey sains, derivation of bower gains, stability eirelos, Test for
tncotdit ol stability, Stngle-stigpe Tramsistor wplitior design: Maximng g (Conjugite Matel-
), constunl-gain cirely and design fog speciid gains. Low noise amplifier desjon. Broad v
transistor snplitior desipg, Balineed suplitiog Bistributed aniplifiers. differentind amplifiors [

amplifiers, canplifir Teariza o methodds, dosion of ¢liss A Power sunplifeys,

Unit-V Microwave Oscillator Design 08 Hrs.
It rocdnerion. comipressed smith el . Pesonalors, sinele and 1w st oseilligor desigi, nesative
sistanee fromny trausistor model. Noise i uscillibors: linem approach, analyvtics] appronch to optimmny

oscillitor design WSINE S paratiotops. nonlinear active models fop oscillntors.




Text Books

DU XL Pogie, SHepowsis Eungimesring. Jolin Wiley & Sons Publication. 20134

20 MO Reavddnaiesli. Teadio Froamenes and Mierowave Eleereonies. Peaison Eeieation 2007

3D H, Selivades . Microstrip Ciypeni Avidvsiss Prostice Tl IPTR. N Jirsy

Reference Books

Lo CL Glupta, R, G o 10, Dbl Mievostrip Lines aund Slot L. Aeteelt Flonpse,
2D Vendelin, AL AL Pavio, and U1 [ Rolwle. Microwine Cirenit Dhesipi ol Wil & Sons
Pabilication

Evaluation Scheme:

Continuous Assessment (A):

Subject teacher will declare Teachier Assesstent eriteria ab the start of semestor

Continuons Assessment (I3):

Lo Dwa torm tests of 15 marks eachi will e cotduetod duarine 1 SOppst e

2. Total duration allotted for writing cach of tle paper is 1

4 Best in both the tests will be considered foy lnal grading

End Semester Examination (C):

L Question paper will be based on the entive syllibis sunnning up to 63 ks,

2. Total duration allotted for Writing the papoeris 2 Lips,




Optical Communication (PEET8021T)

Teaching Selieye Examination Schene
Lewtipess (01 Flis Wik Termy Tyst 19 Manks
Clreelie. g Fesclier Nesessiment 20 M oks

Fand Sem FEsione 165 Marks

Foval: 106 Navrkes

Course Objectives

ol nnlerstannd alyse Optieal fibre SUIICT i es wave ol Flwivation wul sttt e i -

tioni in filuy
2 o nnderstaned wl Auidyse the elirneterist jos obaptical sonrees sl dete toaps

S o desisn optimal optical links v using Link brdget and tise tie uadget soned vnderst ] Tasie

roncepts of uptical getwiorks

| COs | Conrse Oiteomes || Bt | [l Ih--]
Lovel ‘ SCU o
' ‘ Aualvee propagation ol light i optical fibey iy different filuy tvpes | 1) Anitlvae

| <|» tsing the ray thoopy el electtomnenetio toide theory ‘

| |

C'Os Analvze  trnsimission clivactoristies (ttenuation  /elisper- [, |\.r1uh.-'c
. I |

| stor/ Nonlinearit ) of an eptieal fber using difforent Irwlm:qwm f‘ |

|I‘H.'i |E'n|t|]:.'lr|' atted contrast working  principle of diffe tent optieal | L '\lmlwl

‘ [ stees, deteetors gl atalvze petlonmames of difle Tenl receive

|

I SEEeLres, l |

) O Sumanze diflivent fler Gptic components oyl dememstrate the l‘ I.] | Reteber 1
use ol e iy optical lik. B | |

| Cila | Design optical fihor rommnnication links by eviluating diffogenn | Lt | Crisite J,

skstean considerations nnderstand Lasie coteepts of opticeal | |

networks saud scope of fioo space apties.

|

- ] —




Course Contents

_—_—mm

Unit-1 Optical Fiber Fundamentals [0 Hrs.
Moviviitions for Hebir woave vttt ions. Cloperal Optieal sesvem Block dingrinn, sdvimises, is
sbvamtages s applicat s 1o Sptical iher commoumcation, Liss anil bandwidtl window optical fie
winvesitiides, Baov thoor 19 Protnagnerie wives. Xodes 11 0 Plamar wavesside. Phase and T AT

lowtty, Ty pes anel classafiention ol opitaeal filers

Unit-IT  Transmission Characteristics of Optical Fiber 10 [Hys.
Attermation. absorption. Ty sl nonlitesn seattoring losses, Bending losses, dispersion: Cliromnrie
dispersion. Titerimodal tispersion . Oy All dlispersion msingle mode and nnltimode filiers, dispo-
stond shifred sl dispersaon it toge dilers, OTDR . Nou=ljpesg leets, seattering offoers. Kory el s,

soliton

Unit-111 Optical Sources and Detectors 08 Hrs.
Working privciphe and el teristies of sonrees (LED. LASER). Tunable Lisers, Quantum wol] Jisers
Uhage captare in Quanrny woll Fsers, Multi Quantum wel] Laser diodes, Surfiuce Emirting Lisors:
Vertical cavity Surfaee Funitinge [aseps Working principle and characteristics of detectiops (PN,
APD). Material requirement for R EPD Resonant cavity enlimecment (RCE) Photo Deteetor | e

ceiver strnctire, bit error rate of Oprical receivers aned receiver Perforanes

Unit-Tv Optical Communication Components 06 Hrs.
Filber jomts, filbey Cermectors. splices Couplers, Isolators, mdtiplexers, flters, fiber pratimys, Fabry
Pevor lters, switelies watvelens U convert e, Opticalmuaplifiers, busic applications Lvpies( DA

and SOA)

Unit-V Optical Networks and Froee Space Optics U8 Hrs.
Potm-to-1oint 1inks, Rysten considerations, Link Power Imdger. Rise time budger. SONET/SDI -
teal networks, WD uul AW DAL aptical networks. Introduction o FSO. Applications. Connpirison
with microwave systems, colierenr optical space comnmmication. Deawback and problems of Peliza-

Hion. svstigy deseription a tlesiay,

AT,



Text Books

Lol ML Setior. Optieal Filye Cotmnnications, 29 |5, Pearsoy badueation
2 Franze, VR Jain, Optical ¢4 Haientions Componetts and svstems: 2008, Narosn
Ao Gerd Weiser: Optical Filwey Commummivation. 1M fady NG

Reference Books

L Haralll Kolimbivis, Fiber upties colmmmmieations 2007, Pesrson Edueation

2o Rajiv Ramswoind ad Koo NoSivaragai, Optical Netwolks: A rawcticn] Porspeetive, 3rd

B Elsevier Indin Pt |l
S Glatak and K Thvagpr fne A intvodwierion to il apties A0 Cambridue Ty Press,
4o Joseph C Palais. Fiboy Optic Communication. 4" Ly, Poarson Edvneation

Evaluation Scheme:
Continuons Assessiment (A):
Subject teachier will declive Teacher Assissimen criterin st the stapt of SOTCSL ey

Continuous Assessment (B):
L Two rertn tests of 15 ks cach will be condnered during the somestor,
2, Total duration allotted for writing cach of the paper is 1 Ly
d. Best in beth the rests will Do comsidered for final sl g,
End Semester Examination (€):

L Question paper will be based on the entjpe svllabus sumniming Hp to GO ks,

2. Total duration allotted for writinge ihe [aper is 2 lirs.




9G Technology (PEET8022T)

Teaching Scheme ; i i ]

Examination Scheme
Loctires 13 His, Woek v Test: 15 Migks
Credin: 3 Feaelny Assesstnont: 200 Mks

Fud Sean Exann: 63 N k=

Total: 10O NMurks

Course Objectives
b o dewen the Basies of 56wl Bovond Wipeliss ¢ UL jon

20 T provide o basie indersts aneding of the ke technologios sl todulitfon lechimigues of 56

o Tostudy areliteet e of 3G,

bl devedop e coneepts of spectinm reguirement . MIMO. autenas for 5.

| COs | Conese Outeopmes Bloows | Bloomws D
l L,wu* seription
[L'(JI Understand the basies of Sl Bevonud commmuni AT ‘ [.2 Unidersiapul
(2 Characterize aned analyze vivions modulation and wnltiplesing | 1) Analvee
technignes used i 505

03 Ji:l?l]FHI'.‘L[!' systemn areluvectige of 50 technolopy f 2

(@9 B! Hinsteate speetrnng FeCTeent, anteny Jesie g and radio propa. . L3 —/7 Pply

gation for 50 teclinology

L(‘U."n Design seenrity architectnre of 5¢;




Course Contents

_—mm

Unit-1I Introduction 09 Hrs.
larvadnetion Historieal Proape] aof wireless connnmmicntion Lvalution of 11} Pechmnlomy 1o Bivigud
AGTHE S INTERNLET Ivernet of Things smd courexi Awaroness — Network B el o

and Vicvaalization support Mobility  quadity of Serviee Contya) e approach for posongee

N provisionine The 50 rinello=seross It'rljlln|n_~_',i|~.--lfli"I)."hI_‘l_. NOMALSCNAL 1 INLA

Unit-11 Architecture of the Core Network 10 Hrs.

Thie Evolvil Packer Core - Rodesise = Aveliitect e Contral ] Uk Plae Separation Tl 360

Cove Network- Representation Using Reference Poings. Repeesentation Using Service-based Interfiees

- Datic Tramspont, Romning Avelitoetures Dintin Storage Avebiteet yres Non=3GPP Access ta (e a0

Cores Network Arens. Slices ane Teleag ities-Signalling Protocol. Signalling Protoen) Arehiveer g

Unit-I11 Architecture of the Radio Access Network 09 Hrs.

Il Evolved UMTS Terrestiinl Radio Aceoss Notwork - 36 1Pp Arvehiitectnre, Currie Anvreuation.

Dad Connectivity The Next-generation Node 13 - High Level Areliitectine, Internal Avehiteetupe

Diepslowvinent Options. Network Arens and Ldentities - Tracking Arens RAN Areas, (ol IeJentitios,

Sigualling Protocals - Signalling Protocol Architeeture | Signalling Radio Boarors

Unit-1V. MIMO systems and Communication Devices 06 Hrs.

Introduetion, MINO in LTE. Theoretici] background, Single ysor MIMO. Multi-nser MINMO, Capire-

iy ol massive MINMO: 3 sunnmary, Fundamentals of basebul and REF Dmpletentations iy Hssive

MIMO. Devige To Deviee D20 Communication - D2D: from 4G 10 5G Radio FCSOUrer 1 ee-
ment for mobile brand D2 Muluilop D2p cotmunications for g axdnnity i CHICTRUTICY SOrviees

Multi-operator D21 colmearions,

Unit-V Spectrum, Antennas and Radio Propagation (8 Hrs.

Speetri - Spectran Lanidseape el requirelsents, Speety i Allocitions for 5(;, Bandwidt 1 regnire-

HeNLS o Spectinm aceess modes and shiing seenirios Spectring teelimologiis- Speetsinm toollo,

Main technology compouent, Antennas - Antennas and Propagation . Antenns Gain Radio Propaga-

Hou = Radio Propagation lssies for Millimetre Waves, Diffract o ad Reflection, Penctration [ M

. Folinge Losses | Atmospheric Losses . Multipath, Fading and Coliegopee Antraduetion Aneular

Spread smd Colierenee Distance Doppler Spresd and Coherence Tie




Unit-V1 Security and Applications of 5G 06 Hrs.
Seeniny Issties ol Traelenges e 505 Cormnn et jons Systerns Nobile Malwsipe Aiacks Tirseting
Ul Acerss Networks User Eepeapnent and External 17 Nerworks - Artacks on 100 Aevess Netwik

HONTY Ferocell Mvack . Mabil Opevatars Care Network S0 Vpphoations aul Fuargpe Seopne

Text Books

Lo Clivistopher Cox. Cliis Cox, An Inrroduetion 1o 30 The New Raclio. G Nevwaork sl Beviond,

PP L, Jalin Wikey & Sons Ll

20 AN Osselpay, Juse I Motserrar. Patenk Mirsoli %G Mobile Wireliss Conmnni alions

Technology, 1 oy, Cantthiricdee Uniiversity Pross,
Relerence Books

Lo Raj Kamal. Interner of Things Aveliteetnre and Design Principles, 2017, MeGraw Hill Edhieation

{Inedia) Private Limined,
< lonmahan Rodrvisnes, Fuada et of 30 Mobile Networks. 2015, Wilew pibilicition.

Evaluation Scheme:
Continuous Assessment (A):

Subject teacher will deelare Teacher Assessment erivorin the start of sermestoer,

Continuous Assessment, (B):
Lo Two term tests of 13 mirks eaelowill e condieted during the somester
2. Total duration allotted for writing cacl of the paper is | hr
3. Best in both the tests will be considered for final sradling,
End Semestor Examination (C):

Lo Question paper will be Bosee] on thie entipe svllabns sumining WP b G ks

2 Toval et ion allor el for writine (1 [rurpser is 2 hs,




Internet Engineering & Network Security

(P

EET8023T)

Teaching Selione

Examination Sceheme

Lectires: 2 -
Creadin: (13

Wik

Course Objectives

Lo Tonnderstand on Inter et |1t

2 To disenuss vuior ovey [

3

- To introduce varions techuneges 1o
ity
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Foval: 10O ALiks
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Course Contents

_—

Unit-1  Introduction to Internet and Application layer protocols
08 Hrs.
Wit fs the Internet . Exalution of 1l Interner - Review of 1O 12 L Tnetions Application Lavey

protucalst HTTP. DHOPDNS. FTPTF] PSMNTPNINME. INAP.POI ELNET.SSI

Unit-11 Network Layer 04 IHrs.
1PV Packet fornat, Feasition from 1] 1o IPYGICMP (v and v6) Review of (P iuleliesses. Sprecial

adilrosses, NAT . CIDIR- Adddress agoresaniog

Unit-111 Multimedia Communication 08 Hrs.
Digitizitg andio and video. Audio Compression video compression. streaming stoved andio / video
Clisraetervistios of pead time wteractive aidio/video, RTPCTT Packet forat, TIDP Pogr. RICPRTCP
messages VOISIP L2 Flow charneterist s, Flow elasses. feehimigues to improvie 008, resonree

reservalion, admission control

Unit-1V Security in Networks 10 Hrs.
troduction to Inforation Security. Netwaorl; Seeurity Domains, Artacks ol Their classification.
SeCUrity services and tnechunisms Netwark seeurity basies, Overview of 112 Seerrity (1198 ), 1P Se-
cority Architeetiore, Modes of Operation. Seeurity Associations (SA). Authientication Hesedoy (AH]).
Encapsulating Security Pavlod (ESP). Tnternet Key Exehange. Web Security Requirements, Seenre

Socket Layer [SSL.). Transport Laver sSecurity (TLS), Seenre Electronic Transactjon (SET)

Unit-V Firewalls IDS and system security 06 Hrs.
Disiwning aud Contliguring Firews:il| Systoms, Piows]) Cotnpononts Firewalls Ty, Contpiinison ol
Firewall Tvpes, Firewsl] Confignratings Installing s Configuring FW Lroxy Servey Money pot.

Digital homuine Systeny

Unit-V1 System security and case study 06 Hrs.
Sigratnre verification. Finger print recoguition. Volee recomnition, Tris Recognition system, Secnrity
Operations Centre {(SOC). Network Operations ¢ entre (NOC). Notwork Seeurity Audit Clond Security,
Wi-Fi Svearity, Mobile and Cellular Security.




Text Books
LB Fovvzan, PP/ Protocol Suine, 10 P MeGraw Hill Pabilication
2B Fovzan. Covprogeapts and Network Seenrity MeGras HIlL Pablivations. 2010
Ao N Clowlhole €y ling Sy ity b dobhin Wilew Problications. 2 |
Reference Books
Lo Lesvan Gavedn. Clonunmnieation Nitwaorks Ty, 2% pgy MeGraw=Hill Pobilicanion
20 Kurose sl [oss, ( onnpter Networking v, 3% Fay. Pearson Puldicat o,

S0 Plevaer and Piloosiy Seentity in Compmting. Sl Edy, Pearson Pyibilications,

4OMOWhitmnn, Mimsgenon of Information Seenrity, el g, Conggoe Tabilcations

-

b B Menezes, Network Secnrity and Cryprography, 1*0 K, Cengage Learning ludia

Evaluation Schene:
Continuous Assessinent {(A):
Subjeet teachor will ke Teneler Assessien| criterin at the st of SULLsT el

Continuous Assessiment (B):
Lo Two term tests of 15 minrks ciach will be condnered during tlie sepestop,
2. Total duration allotted for writing vach of 1he paper s 1 by
3. Best in both the tests wil] be cousidered for final sraling
End Semester Examination (C):
L Question paper will e Dised on the entire svllubns subning up to 65 marks.

2 Total duration allotted for writ ing the paper s 2 Jips,




Clrsdie: o

Machine Learning for Signal Processing

(PEET8024T)

0 Hrs MWook

Levinris

Tl

Forin st

Assessinenr -

Tenching Schene Examination Schemoe

[ Murks
0 Narks

Foed Sewn Exiune 65 Murks

Course Objectives

Fotal: 1 Mirks

Eobnrrodues stadents o 1 e fundimentals of wneline lesrnine (ML techoioues useful for virions

signnl pr wessig applivations,

T liseas
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‘ ‘ 1l Proeessing,
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=theail pog
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Course Contents

\\

Unit-1 Relresher Topies 05 Hrs.
Linear Aucba: Veerors Misttices and Tensors, Linear Diepwonlongee il Spat Nories, Eiaegg e
Connpesition, Singilar Ve Decomposition. Prabulaling Pheare Tl Chain Rule of Clonedit o)

Probabilities. Independoges e Comditionsal Todopendence. | Spectinione Natatiee aud Covariziee.
Boves" Rulee Dipigal Sigiutl Provessing Ao Nequisivion, Repwesentation sl Storage, Tunge

Video Acqunisition. Represoastation nued Stoi

Unit-11 Linear Models for Regroession 05 Hrs.
Polyvuorin] v vt Mastivn likeliliod e deast somes, Gootet iy of least souares. Sepiien-

Hasl Teaning, Regnlirized [east seuares. Multiple ontpis.

Unit-I11 Linear Models for Classilication 05 Hrs.
Two class Clissification, Multichss Classificition Lot Squaes {or Classification. Problems with

Least Squiares Loss., Perceptron Algoyit i,

Unit-1V Non Linear Models-Neural Networks 08 Hrs,
Nou Linear Regression, Parameter Optimization. Cirndient deseot Optintization. Exaluation of errop-
Pnetions derivatives, A sitple exingle, Eitlicteney of biekpropaisiition Regubivisation for Nenral Not-

works: Data st Ausmentation. Early Stopping, Bagsing. Dropout.

Unit-V Probabilistic models an Expectation Maximisation
Algorithm 08 Hrs.
k- means clustering. Giussian Mixtiure Model. M, likelihood e Ganssing Mixtures. X oy

Cianssing Mixtres,

Unit-VI Machine Learning for Audio Classification 05 Hrs.
Fime Series Analvsis, LSTMs and CNNs. Machine Learning for Speech Recognition: [idden
Markov Models, Finite State Transducers and Dyvnanic Programming. Machine Learning for Iim-

HYLS Prot:es:-;ing: Transfor Learning. Abtention models, Artribue- sl lesurning,



Text Books

LoCliistapher N Bishop. Piery Recopuition and Macliine Lo, 20005, Spingen .

2o Fvaneeseo Cinastean sl Adossandro e el Maehiine Lesaninge tor Andjo, Dbz ained Vi

Nnalysis, 2007, Springe
A Lo Clood [l low, Nl Betgio and Aaron Conpeills, Dewy Leeiiite 15" Betir. T AT Prose,
Reference Books

L Clivdstophier M. Bishop. Newral Networks for Pavtern Recopnition., 1003 Clavendon Pross. Ox-

fuapal,
Fore ML Mivehell, Maeline Lesrning. LO97, MeGraw-11ilL

Evaluation Scheme:
Continuous Assessment (A):
Stbgeet teachior will deelape Teacher Assessment critopia thee stant of setester,

Continuons Assessment (13):
Lo Two terin tests of 15 marks each will be condieted g the senjestir,
2 Total dhavation allotted for writing eacly of 1lie piper s | b
A Best i bath the (ests will be considered Tor fingl g,
End Semester Examination (C):
Lo Question paper will be Based on the et syllalms sinuing g o i tigdes

2 Total duration allotted for writing the papoer is 2 L,




Internship (INTETSOSDL)

Practical Seliere LExmmination Sehoeme
Praierieal - 20 1ys Wil Teachor Assissinent © |51 Mirks
Crreednt [ End Sen s L3 Mg ks

Fotal = 300 Xiirks

Course Objectivos
P Tor e exposine o distrind ecosvst e,
2 7T0 enlsinee stident s koowledue i the particular teehnology

Ao To e ariliogt s lvielership abality sl respousibility to perfor or e ute the miven sk

wdiviechd v ar inoteag

M =1— —— e - —————|
| ('O | Clontse Onteog s { Bloots | Bloogs D
Loewvio] SCTIFION

M l/
- J_'“_'F‘J."'_ - _|

L | Evalipte |

L3

| '] J Toapply fundanontal [rineiples of Cngineeringe.

(.( }! ] Jlll 'II'[

O Bt or i specinlized femerging techuology

i

| coy

Selfimprovigent thiongh continnous profession development | g Favaluate
and Jie-fon s learning
| 0 | T o wigengess of the ethies, socinl enltural, global and envi- | L Comprehension

LI'IHIIIH'I[I-‘I[ tesponsibility as an engineer.

| T — ——




_—_—mm

Guidelines

_—_—mm

luternsliups olfiy vatluabiles educantiongad sl vttt developag e apportumtes by provieding <t -
With practival expetienee i thetr hell o) stady. Iy Stdhester - VL stirdents Ty wor aptions b
their internship: Indnstpy eernship sl 1 honse [uteris=hip,
L. Industiry Internship:

Objectives: Tl I isepy mternslip aims to achiow: the fullowing abjeetives:

Lo Expose teelinieal stindents 1o the midustvial envivonnent alowig tlwan 1o il real-world e

wrienee awd develop into von erenl professionls
| |

2. Provide opportunitios 1o Jea itk endimes e Praetical teehinieal skills requived for profossionl

rolis,
3 Familiavize students witls « wrrent technologieal developiients velovint to e fieled ol sty
4o Encouraee the application of technical knowledge in real tdvsteiad sitnations
3. Develop skills iy writing technical reports aned Pojeets,
6. Introduce students to the vesponsibilitios and ot lies of the ctgineering profession
7. Familinrize stidents witls varlans materials, processes. produets, and quality control praetices,
8. Promote academic, professional. persomal wrowth,
9 Faeilitate conneetions between students apd potential future emplovers.

10, Foster ederstanling of 11 soctal, ceonomie, s adusinistrntive faetops theneing indnstn

organizations and theip we HRIng eovironmen s

L Develop an tnderstanding of worke pychology. habirs, attitides, o probleesolving iy

Proqchies,
Industry Internship Guidelines

* The Training a Placement (T&PY voll of the inst tate will arrnge internships for stidents m
dustEies foreanizations alter the seventh senester

* Stinlents are expreeted to aecept interuship ofers regardliss of the company. joly profile, location. SN ol ;";_',-;_,’,'_
R o
el

o,
Aoy

. " i
o stipend offeped oy

%)



o Mermativels, stndonts can midividnally apply by subanittige “Stident Titernship Progyaon Ap-
plication™ favailable on lastitie Wolisited for sty trertships, adlveiing o the preseribed

ahicdelioes as Lollis:

L. Oulv T gt syanted witernislip will bae consioloped

20 The ternship duesnion <l mled B of ndniinm 12 Weeks

G Each student geeds 1 ke Prive perinission o TA T departinent betoye pnceeding fuog
Ay iteruship opportunity o bis/her owt.

Lo Each student will b Hentoned twice (virtnallv throngly andine mevtings) doring the iy
ternsliap period in the preseuce of an sy et or s 1 departmental Benlty mentoy
andd the coneerned T

A I any student wants 1o witlidranw from the Interuship, he/she can only be allowed within
two weeks of Joining e sane. snelt students will Jive 1o vontinne the semester Vi

acadeniie aetiviries vegndacly song with Ly lunse internship
Expected Activity in Iidustry Internship

o Students may choose vither 1 Work on dunovatiog o cHtreprenenrial activities resulting in
Start=ups or undergo imernship with Ihistan /NGO Goveriont rgiizations/Miero/ Small/

Medinm enterprises to make thewselves veady for 11 sty

o Lvery student js reguired ta prepige a file o SR RTRETTETIE :im-mm-ul;u'_\' prools of the activities done
by him / her. The evitluntion of tiese aetiviiie will I done tayjeo (virtually /throngh online
meetmgs ) during e internship period by e cotnmittee constitnted by the Hel of the Depart-
ment which shall inelude g mdustey mentor, fenlue mentor Department 1) Coordinator

(TPC). The assesstient criteris for ontimons sssesstmen i as per Table 1.

Table 1 Continnons Assessient fi Industry Internship

- _—

Lnternship

B . Iuternship Experience |
‘ Invernship Obhjectives | Professicnal Developen

) Skills Gaine)/ Enlianed
| and Goals (30 Marks)
}‘ 0 ALirks)

Presentition

(30 Marks)

Report

atd Clrower |y (+4) Marks)
| (30 Marks)

e The ESE will he Joint 1y evalped by i indust ey mentor. Fveulty meniber and department 1§12

coordinator (TPC), I'he evaluation eriterin s as per Tkl 2
[ndustry Internship Report:

o Upon completion of 1l mteruship, stidests sloyil prepare i cotprehensive report that poflects

thetr observitions lesrnings during e trsining peviod. Studens ean consult thoir st pial

RN OF T |
Supervisor. Faculty Mentor, or ‘I & " Otheer for puidinee o selecting special topics and  <° ",
LT . L

it f

problems for the repon,



able 2 Evaluation Criteria of Thuelistn lternship

| Lutornship Lxperienes | | Iternship | h .
fvernshigy Ojectives | Professional Developrem Presertation
‘ ' SEills Caiued AEnhngied [Repuart ‘ ‘
(<400 Narrks)

—_—— e  ——

A Creit)s 0300 Ny ks atl Corowr |y (00 Mawks)
|

(40 Naivks) ‘ (il Nk

|
] N

o Lheinternsliop vepor will b evalated based on e tollowing eriteria.

b Addvepianey sl prrposeiul widteup.
e Narieny aned relovanee of learning experienees

L Pawctival applications and Ceneetions witly e Bnedaniental thoories aund e eops covepid

I e conrse (semester [ o V1)

2. In-house Internship: Tle in-honse internship provides stidents witly resesucli-oriented opport -
wiries to eultivite o research windset. It serves us an extension of the project completed i VI oad
VIT sevnnestops (Mogect Stage-T & 11 nr otfers new objoctjves provided Ty ¢y departiment o Fsaiedy

el
Lo The fn-house mitership can be pursied individually or as g sroup activing:

20 W extending o project from Stage [ at least one student i the group st T paarticipated

e Staee | &L

o working on e topie offered by the department or -house nwntor, aronp ol fresh students

it forn e fenn,
LT he inasiim sronp size is lwited to four stinlents,

2l case of extension of project stage [1. the onteomes should be in the forn of produet i
opanent frechuology transfor along with patent and e pyright / one researeh pubilication (17¢ ¢
cire listia] Jovrnal/conforenee). Stndents can work jointly witly Y govertunent funding ageney
or andustry. Iy suely eases, woaletadled Project report shiall be subrnttted gty verilication by e
-lionse mentor and tdnstry Tuncding ARCHCY mentor/fauthority.  In euse of stanekalone/ pon-
spotisored aetivity, e without any funeding, ageneyndustey collaboration. the detailed project

report shall e sitbanitted after vertfication by the in-house Lt o

G0 poesiing 5 Topie offeps] by the departnent o t=lwimse tentor, e sbeote of thie - lonse
mternsbip should inelide the publication of & jowrnal Paper, preferably i SCL/Scopus/ UG
care lisved fivedie | conterence. The detailiqg PPOJect report st e submnitted sund verified by

the in-house wentor.

Al the desisuated work shad] be submmitted 1o the depaetinent in the form of o teport o lad-

Bound s well as soft Copy.
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1

sl et Sehenae

L Continnous Assessient (A)

Lk N loghook (s e Tabide 39 00 1l work done st T twaintained by eaely “rOn

(B Faidi in=lonse st aetvre will b yisdiowesd e mothessemmester, Tyt st feviow
vis pen Chable G at least s win ke shudl D anetid el e topte wlentitivation
itrodietion s <cope of the worl Literature surves, prolien defiation sand abiyeotivis, The
retaining G0 of work shial] b completed in the secot] povie (s por Talde 31 inelwd-
i bpderental s, ke hcdimgs, pubilications & fpatenting & Soapyvrislne & pendbnet

developient e

1. End Semoester Examination: | SCHCSLOE exianination (ax per Table () Will e joint v
evaluated Lyt faendts tuentor wind an externnd exangiper appointed by the HOD iy vorstlti-

o with the COy e

cAssessent Fornn s

Table 2 Log Book Fortat

Woek(Start Ditedng Dhiater) Work Do

Sign  of - Stan of Coordja.

honse qentor tor

'!'}LfﬂL-Iiiml Review

Literature Survey | Problen Defini- | Objoctives (13

(200 Marks) tion (20 Marks) Marks)

—— e | TR —

T

Topie Lentilication &

Vialidation (20 Mirks)

Table 5 Second Review

St huplementation Fublications Report (20| Presentation

(200 Marks) (20 Marks) Marks) (15 Marks)

£ NN N D
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