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Hrs/ | Hrs ,
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Theory
: | Antenna and Wave
1 | PCS01EC Propagation 3 f-f-] 3 [ 3]3] 4 3
Digital System
2 | PC502EC Design using Verilog | 3 | - | - 3 3130 ( 45 3
HDL
spenaso: | DTt
3 | PC503EC Communicatiin 3 |-]- 3 J 30| 45 3
-c | Linear Control
L 4 | PCS04EC SR 30-(- 3 [3]30] 45 3
Micro-controllers and -
! 5 | PC505EC Interfacing 3|- 3 3130 | 45 3 l
ik Computer |
| 6 PC506EC | Architecture and 3 ]-- 3 3] 30 45 3
'. Organization
Professional Elective-11
Antificial Intelligence
* PESIICS & Machine Leaming
7 | pespaec | Digital Image 3 [-f-] 3 3|30/ 45 3
Processing
Object Oriented
PE513CS | Programming using
) Ci+
B -' Practical’s
PCSSIEC [ Digital
gl 8 CommunicationLab | ~ | “|2] 2 [3]20| 30 | |
3 PCS52EC | Digital System
4.:9 Desian Lab w poai) 2 2 3120 1| 30 |
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Course Code Course Title Corc//[PE/OE
PCIEC ANTENNA AND WAVE PROPAGATION Core
| Pre-requisites Contact Hours Per Week
CIL SER i
- L = o - EL Credits
3 - - - 30 45 3
Cou rse Objectives

To understand the various antenna paramelters to give insight of the radiation phenomena.

To have thorough understanding of radiation characteristics of different types of
antennas,

To study the characteristics of array antennas having directional radiation characteristics.

To get insight on aperture antennas and modern antennas.

To understand the concepts of wave propagation and create awareness about the different

types of propagation of radio waves at different frequencies.

‘Course Outcomes
1.

Acquires knowledge about the basic antenna parameters and radiation concepls.

2. Analyze wire antennas in detail.
e 3.
4
3

Autain engineering fundamentals to analyze and design antenna arrays.

. Classify, analyze and design aperture and modern antennas.

. Identify and explain modes of propagation in difTerent regions of atmosphere.

" UNIT-I

p ‘Fundamentals of Antenna theory: Principle of radiation, Basic Antenna Parameters — Pattems,

Y Bcam Area, Radiation Intensity, Beam Efficiency, Directivity, Gain, Antenna Apertures,
Effective Hei ght, Ilustrative Problems. Retarded Potentials — Helmholtz Theorem, Thin Linear
ire Antennas — Radiation from Small Electric Dipole, Quarter Wave Monopole and Half Wave
E¥ "'.Dipolc — Current Distributions, Near field and Far field Components, Radiated Power, Radiation
I" :‘,i{csislam:t. Beam Width, Directivity, Effective Area and Effective Height. Loop Antennas -
Introducuon Small Loop, Comparison of Far Fields of Small Loop and Short Dipole.
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UNIT-11

Antenna Areays: Basic two  clement array, N clement uniform lincar array, Pattern

Planar array, Concept of Phased arrays, Dasic
 Tsehebysev nrray,

multiplication, Broadside and End fire array,

principle ofantenna Synthesis-Binominl nrray

UNIT-N

Practical Antennast Yagi-Uda antenna, V-Antenna, Rhombic antenna, Travelling wave

antennas. Mierostrip antennas- Introduction, Features, Advantages and Limitations, Rectangular

Patch Antennas - Geometry, Design equations and Characleristics.

UNIT-1V

Apcrture and Meodern Antennas: - Reflector Antennas - Introduction, Flat Sheet and Comer

Reflectors, Parabolic Reflectors — Geometry, Paltern Characteristics, Feed Methods, Reflector
Types. Related Features, Illustrative Problems. Hom Antennas - Types, Fermat’s Pn‘nﬁiple, '

Radiation from sectorial and pyramidal homs, Design Considerations of Pyramidal

Horns Reconfigurable antenna, Active antenna, Dielectric Antennas, Electronic band gap
structure and applications.

UNIT-V

Wave propagation: Ground wave propagation. Space and surface waves, Tropospheric
j.'ﬁ Refraction and reflection. Sky wave propagation — Virtual height, critical frequency, Maximum
:  usable frequency — Skip distance, Fading, Multi-hop propagation.

Suggested Reading:

1 Constantine A. Balanis, Modern Antenna Handbook, A John Wiley & Sons, Inc.,
. Publication, 2008,

B - ot 1 K, o T Wi s s 6 R, Aitiias fop A Applications, 3rd

. Edition, Tata McGraw- Hill publishing company Limited, New Delhi, 2006.
| K.D.Prasad, “Antennas and Wave Propagation”, Khanna or Satya Publications,

Warren L. Stutzman, Gary A. Thicle, Antenna Theory and Design, 3rd Edition. May 2012
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_Mgtlr Course Title Corc//[PE/OL

__ILQME DIGITAL SYSTEM DESIGN USING VERILOG 1L Core
Mﬂps Contact Hours I'er Week
L T D P CII, SEE Credils
STLD 1 "
: . . 30 45 3

R

Caurse Objectives:
The course is taught with the objectives ofenabling the student to:
1. Familiafze with structural modeling with different design approaches and wriling test.
2. Familiadze with behaviorl modeling of digital systems using Verilog HDL.
3. Understand synthesis of various sub systems,
4. Familiarize with various ICs available (combinational units) and their usage and to design.
3. Understand FSM coding.
Course Qutcomes:
On completion of this course, the student will be able to:
1. Develop structural designs in top-down and bottom-up approach and develop test

benches for the same,
Develop combinational and sequential circuits in data flow and behavioral modeling

!-J

svles.
Understand the various language constructs and the corresponding hardware

5..-1

implementation (Synthesis).
4. Familiarize with commercially available ICs of various combinational and sequential

building blocks.
5. Develop Verilog code for FSMs and FSMDs.

UNIT-]
Introduction To Logic Design With Verilog: Structural models of combinational logic: Verilog

primitives, design encapsulation, structural models, module ports and structural connectivity,
Top-down and nested modules, design hierarchy, vectors in Verilog. Four valued logic and
signal resolution in Verilog, test methodology, Signal generators for test benches, test bench
templates, propagation delay and truth table models of Combinational and

sequential logic with Verilog.

UNIT-1I
Logic Design With Behavioral Models Of Combinational And Sequential logic:

Data types, continuous assignment, Boolcan e uation bs

ﬁi(’ JHJGGCENUW!T“},;ILG 53254
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sehavioral models of combinational 1o : P

be Al models of combinational logic-multiplesers, encoders, decoders, modeling flip-flops
and latches, edge detection, 1ISRs, Modeling with repetitive  algorithms(loops), clock
generators,  behavioral  models  of counters, registers, register  files and Array of

registers(Memories)

UNIT-1II

Synthesis OF Combinational And Sequential Logic - Introduction to synthesis - Logic
synthesis. RTL synthesis, High-level synthesis, Synthesis of combinational logic, synthesis of
sequential logic with latches and flip flops, synthesis of loops.

Introduction to VLSI RTL designs; RTL designs- Goals and Constraints, RTL based chip
design flow and design challenges

UNIT-1V ‘.
Combinational Logic Ics — Specifications and Applications of TTL-74XX MSI ICs - Decoders, |
BCD- seven segment display Decoders with Drivers, Encoders, Priority Encoders, Multiplexers,
Parity Generators/Checkers, Parallel Binary Adder/Subtractor and Magnitude Comparators

Sequential Logic Ic’s: Familiarity with commonly available TTL 74XX, CMOS 40XX Series

1Cs — Asynchronous and synchronous Counters, Decade Counters, Shift Registers.

UNIT-V

Finite State Machines: Introduction, Mealy and Moore Outputs, FSM representation- state
diagram and ASM chart, FSM code development and design examples.

Fsm With Data Path (Fsmd): Introduction, single RT operation, ASMD chart , Decision box

realization with register, code development for FSMD with design examples.

Suggested Reading:
1. Michael D. Ciletti , “Advanced digital design with Verilog HDL", PHI leaning Pvt Ltd,

2012
2. Samir Palnitkar, “Verilog HDL A Guide o Digital Design and Synthesis,” 2nd Edition,

Pearson Education, 2006.
3. Sanjay Churiwala - Sapan Garg “Principles of VLSI RTL design- A practical guide”, ,

Springer, 2010
4. R.P.Jain, “Modern Digital Electronics”, Tata McGraw Hill, 4th Edition, 2009.
5. PongP Chu, “FPGA Proto Typing by Verilog Examples” WILEY Publications
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Course Code Course Title Corce//[PE/OE
[ PCS03EC DIGITAL COMMUNICATION Corc
F isites Contact Hours I'er Week
Mq“m = e = CIE SER Credits
- 1, | D P
3 - - - 30 45 ]

Course Objeetives:
The course is taught with the objective of enabling the student to

1. Understand the building blocks of digital communication systems and waveform coding
techniques.

[ =]

Get familiarized with various source coding techniques and Block codes.

Get familiarized with convolution and cyelic codes.

I L

Analyze various digital carrier modulation techniques.

5. Understand the concept of spread spectrum modulation.

Course Qutcomes:
On completion of this course, the student will be able to:
1. Understand the basic components of digital communication systems
2. Understand how to design block codes, convolution, and cyclic codes
3. Apply suitable digital carrier modulation techniques and coding techniques for various
applications for improved spectral efficiency
4. Leamn to design an optimum receiver and analyze the error performance of baseband and band
pass data transmission. '

5. Analyze the performance of the spread spectrum communication system.

UNIT-1

Digital Transmission of Analog Signals: Elements of digital communication system, Sampling
theory, Quantizing of Analog Signals, Coded Transmission of Analog Signals: PCM, Differential
PCM, Delta Modulation, Noise in PCM, DM system. Performance comparison of the above

Syslems,
CHA&(\".A
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UNIT-II

Source Coding: Introduction, Shannon-Fana Coding, Huffinan Coding.

Lincar Block Codes: Introduction, Matrix description of Lincar Block codes, Error Detection

and Error Correction eapabilities of linear block codes, Single Error Correcting | lamming codes,

UNIT-111

Binary Cyelic Codes: Algebraic Structure of Cyclic Codes, Encoding,

Syndrome Caleulation, ,
Eror Detection and Error Correction, BCH Codes

Convolution Codes: Introduction, Encoding of convolution codes,

Graphical approach: State,
Tree and Trellis diagram, The Vj

terbi algorithm. Comparison of the above codes.

UNIT-IV

Digital Band-Pass Modulation Techniques: Binary Amplitude-Shift Keying, Phase-Shift

Keying. Frequency-Shift Keying, Summary of Three Binary Signaling Schemes, Noncoherent

Digital Modulation Schemes, M-ary Digital Modulation Schemes, Mapping of Digitally
Modulated Waveforms onto Constellations of Signal Points.

Bit Error Rate, Detection of a Single Pulse in Noise, Optimum Detection of Binary PAM in

Noise, Optimum Detection of BPSK, Detection of QPSK and QAM in Noise, Optimum
Detection of Binary FSK.

UNIT-V
Spread Spectrum Modulation: Introduction, Generation and Characteristics of PN- sequences.

Direct Sequence Spread Spectrum system; Frequency Hopping spread spectrum system and their
application, acquisition scheme for spread spectrum receivers, tracking of FH and DS signals.

Suggested Reading:

I K Sam Shanmugam, “Digital and Analog Communication Systems”, John Wiley &sons,
1979,

2. JohnG. Proakis, “Digital Communications”, 4*Edition, Tata McGraw- Hill Publishing

Company Limited, New Delhi, 2003.

Rodger E.Ziemer, William H.Tranter, “Principles of Communications-Systems, Modulation

and Noise", 7" Edition, Wiley,2014.
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Coursc Code Course Title Core//PE/OE
PCSMEC LINEAR CONTROL SYSTEM Core
Pre-requisites Contact Hours "er Week i - Bl

L T D I
Networks, Laplace
‘ Transforms R - . - 30 45 3
Course Objectives:

The course is taught with the objectives of enabling the student to:

1. Todevelop mathematical modeling for different control systems.

2. Toconstruct state space model for continuous and discrete data systems and analyze them.

3. To amalyze control system in time domain and determine stability using Routh-Hurwitz
criterion and Root-Locus technique.

To analyze control system in frequency domain and determine stability using Nyquist
criterion and bode plots.

h

. To design compensators for control systems,

Course Outcomes:

On completion of this course, the student will be able to:
1.

2

Able to develop mathematical models and derive transfer functions for various systems.

. Able to expose to an appropriate state space modeling of system and its analysis and the
concept and testing of controllability and observability.

Lad

Able to analyze the systems in time domain and determine its stability.
Able to analyze the systems in frequency domain and determine relative stability.

Able to design compensators for a given specifications

o=

UNIT-1

Introduction to control systems: Basic components, classification of control systems, effects of
feedback, mathematical modeling of physical systems, - Mathematical modelling of control
systems - Electrical Systems and mechanical translational systems - transfer function — Electrical

analogous of mechanical translational and Rotational systems -Block diagrams representation

and reduction methods - signal flow graph - mason's gain formula

N C g
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State-varinble annlysis of contimuons duta systems: stnte, state variables, state equalions,

solution of stale cquations, state transition mutrix nnd it properties, stale diagram, relationship
between state equations and transfer functions, concept and testing of controllubility and

abservability.

UNIT-111

Analysis of continuous time systems : time domnin solution of first order systems ~ time

constant, time domain specifications - time domain solution of second order systems — damping
ratio - response of second order systems for slep inpul - steady state crror and static error

coeflicients for standard inputs - concept of stability ~location of roots on the s plane - Routh-

Hurwitz techniques - construction of root locus.

I

UNTT-IV I

Frequency-domain analysis: Introduction to Frequency domain specifications, Relationship l

. |

between time and frequency response, Nyquist stability criterion, Bode plots, relative stability — I
gain margin and phase margin.

UNIT-V
Design of control systems: Phase lag, phase lead and phase Lag-Lead compensators and their

design. Controllers: Introduction to PI, PD and PID controllers.

Suggested Reading:

1. LJNagrath and M Gopal, “Control System Engineering”, New Age International Private

Limited, New Delhi, 2008, 5th Edition
2. Katsuhiko Ogata, “Modem Control Engineering”, Prentice-Hall of India Private Limited,

New Delhi, 2003, 4th Edition.
3. Benjamin C. Kuo, “Automatic Control Systems"”, Prentice Hall of India, 2009, 7th Edition

4. Control Systems Engincering by A. Nagoor Kani, RBA Publications

@Dw'@ =

CHA}'JéF‘Sg In
Board of Sl
Jne s 4 communlcotion Engfneering
C,\'\ : g g9 n.d'-nlal-‘nil ﬂﬂg{gea:rdhi Unhiersily, NLG-£082%.
oy S4 Landti Univers!
I Ma L ’ ) .
it g scanned with Camscanner

Scanned with CamScanner



— e

Course Code Course Title

Core//PE/QL;

" PCSISEC

MICRO-CONTROLLERS ;\NU INTERFACING

Core

Contaet Hours Per Week

" Computer L T ) P
Qrganization,

Pre-requisites

CIE
;
4

SEE Credits

Micro

'rocessors

"
3 -

- - 30

45 3

Cnm‘sc Ohjﬂ'“\li‘.‘:
The evurse is taught with the abjectives of cnabling the student to:
1. Discuss 8051 Basic architecture and programming.

2. Discuss Timers, serial communication and interrupts of 8051.

3. Discuss ARM architecture and Programming,

4. Discuss Real time Interfacing and Programming.

Course Qutcomes:

On completion of this course, the student will be able to:
1.

practical skills in programming.

ta

To gain a comprehensive understanding of the 8051 microcontroller architecture and develop

Understand timers, serial communication, and interrupts in embedded systems, along with

practical skills in programming these features on the 8051 microcontroller.

wr

Understand RISC based ARM architecture.

Develop programs for basic problem solving.
Develop real time interfacing using 8051 and ARM

wh de

UNIT-1

8051 Architecture and Programming:

Evolution of Microprocessors and Microcontrollers, Programming model of 8051, Register
Organization, Flag Register, Pin configuration, Memory Organization: ROM and RAM, Register
Bank, Addressing modes and Instruction Set. Assembly Language Programming and C
programming. Internal structure of Ports and altemate functions of Ports, 8051 1/0 programming,

bit manipulation programs using I/O ports

' u\,(%‘ Ju/*““

naima
o1mora R0

o
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Pimer, Serial communication and laterrupt programming:
Concept of Timer, Programming model of Timers o801, Programming timers, Basics of Serial
Communication, Serial communication standards, Programming model of UART of 8051,
Coneept of Interrupts, SOST Intervupts, Programming Interrupts,
UNIT-11l
ARM-CORTEN-M: General Deseription, Features, Cortex M Architeeture, Block Diagram,

e e n . :
Registers, Reset. Memory, Operating Modes, Introduction to Input /Output

UNIT-IV

ARM Cortea-M Instruction Sets and Progeamming: The Sofiware Development Process,
ARM Cortex-M Assembly Language Syntax, Addressing Modes, Operands, Memory Access
Instructions, Logical, Shif), Arithmetic Operations, Stack, Functions and Control Flow,
Assembler Direetives,

UNIT-V

Interfacing with 8051: D/A converter, A/D converter, multiplexcd key board, multiplexed
seven segment display, LCD interfacing, stepper Motor interfacing,

Interfacing with ARM Controller

1’0 Port Programming and Direction Register, Switch inputs and LED outputs, PLL, Sys Tick

Timer, PWM, Communication Interfaces,

Suggested Reading:

l. Mohammad Ali Mazidi, Rolin D McKinley, Janice G Mazidi, The 8051 Microcontroller and
Embedded Systems, Second Edition, Prentice Hall

Raj Kamal, Embedded Systems — Architecture, Programming and Design, 2nd Edition,

TMH, 2008
Jonathan w valvano, introduction to arm®cortex-M Microcontrollers volume 1, fifth edition

2

!..J

june 2014
4. Dr. Yifeng Zhu , Embedded Systems with ARM Cortex-M Microcontrollers in Assembly

Language and C
5. Kenneth ) Ayala, The 8051 Micro Controller: Architecture, Programming and Applications
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cowrse Code Conese Tl CorellI'EIOE

PCSIOEC (mll'llll RARC IIIII( IURE :\N'I; Core
_ ORGANIZATION
— T .l L LS B
Pre-requisites Contnet Howrs Per Week
— 11| CIk, SEE Credit
— L T b . redily
3 - - - 10 45 k)

Course Objectives:

1. The course is taught with the objectives of enabling the student to:

L)

To familiarize with Central Processing Unit (CPU) coneepts.

3. To understand register, architecture, nddressing modes and instruction set of Intel.

4, Todesign data path and control units of Central Processing Unit (CPU).

n

. To know 10 processor and cache memory organization.

6. To understand CPU performance enhancement strategics.

Course Outcomes:

1. On completion of this course, the student will be able to :
2. Design Arithmetic and Logic Unit for the given specifications.

Demonstrate data path and control unit realizations of CPU.

2

Analyze cache memory and 10 organizations.

5. Incorporate pipeline concept in a Central Processing Unit (CPU).
6. Develop programs of Intel Microprocessor.
7.

UNIT-1

CPU Organization: Register Transfer Language (RTL), Common bus structure, Arithmetic,
Logic and Shift Unit using multiplexer, Design of Basic CPU, HDL Realization of Basic CPU.

UNIT-11

Data Path Design: Fixed-Point Arithmetic: Addition, Subtraction, Booth"s algorithms for
multiplication, Array Multiplier and Wallace tree multiplication, Division - Restoring and Non-

~ restoring algorithms, Overhcad in floating point arithmetic, HDL descriptions of Fixed-Point
arithmetic,

=

Board tJ
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L
(ol Design pasic concepts, Hordwired Control unit desipn approach: elassical and one-hot
Con )

Micro-
osc contrul unit designs for GCD processor, DMA controller and CPU control unit,

- 1] 1] (]
ol pmgrunnwtl Contral unit approneh: basic coneepl, micro-progeam sequencer
methods, '

Desigh t‘\m\‘r'l

UNIT= 1V

Memory Qrganization: Memory Organization, Memory hicrarchy, Main memory:  RAM,

Ro.\l.hﬂ.-\h\. Multi
Qystem Organization: System Organization: communication methods, 10 and system control:
programmed 10, DMA and interrupts and Input

UNIT-V

pPerformance  Enhancement  Strategies: Reduced Instruction Set  Computer (RISC):
characteristics and architecture, Parallel processing: Pipeline — Arithmetic and Instruction, Pipeline
Conflicts.

The 8086 Microprocessor Family- Overview, 8086 architectures, Flag Register, Segmented
memory, Maximum and Minimum mode of operation, Addressing modes, Memory read and

Write bus cycles, Instruction Set: data transfer, arithmetic, logical, program Jumps and String

instructions, Addressing Modes and Practicing Programs of 8086.

Suggested Reading:

. Morris Mano M, Computer System Architecture, 3" edition, Prentice Hall India, 2007.

2. John P. Hayes, Computer Architecture and Organization, 3" edition, McGraw Hill,
1998.

3. Douglas V.Hall, “Microprocessors and Interfacing Programming and Hardware”, 2nd
Edition, Tata McGraw- Hill publishing company Limited, New Delhi, 1994,
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ARTIFICIAL INTELLIGENCE AND MAC tmvm L0k

ESHCS TGENCE AND MACITINE | 777
s (— LEARNING I i
lvn\.rrqm‘llf‘ ____( “l“'lll‘l Ilmn\ l'l'l Week e T L _

d__k___ - T )] 1 0 CIE SER Credity

3 .

/—-"——_' ) - 30 45 3
e (Objectives:

Cou
e ¢ « COUMSC ist
Undmhnd diferent types of Intelligent agents and Various search algorithms.

aught with the abjectives of enabling the student to:

—

Lcam game -playing and CSP techniques.

ta

Leam Knowledge Representation, Reasoning, and Planning.

‘el

Acquire knowledge of Probabilistic Reasoning.

P

Understand the concepts of learning and its application.

L ]
k-

Course Outcomes:

On completion of this course, the student will be able to:

1. Apply various search algorithms in real time.

2. Apply game-playing and CSP techniques.

Perform Knowledge Representation, Logical Reasoning and Planning.

(o8}

Perform Probabilistic Reasoning.
s of learning in applications like NLP, robotics

_Lh,h-.

Apply different type

UNIT-I
Introduction to AL Introduction, history,

development of Al 1anguages. current trends.

intelligent systems, foundations of Al, applications,

UNIT-11
Arificial Neural Networks: Bi
Activation functions used in ANNS. Typica

Foundations and Learning mechanisms, Fee
pagation algorithm. DBack propagation =

ological neurons and artificial neurons. Model of an ANN.

| classes of network architectures. Mnthcmuucal

J forward ANN: Structures of Multi-layer feed

forward networks. Back pro — training and convergence:

Functional approximation with back pmpugatinn.
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e Dense layers, of CNN. Convolutiona layers, Pooling

convolutional Neural Negyw

Suggcsilfd Reading;:

| Swart Russell and Peger Norvig, “Artifie:
& “Artificial Intellioenco: ) opa
i — Igence: A Modem Approach , Third

-2

Elaine Rich, Kevin Knight, Shivashankar B, Naj
Third Edition, 2009,

1, Artificial Intelligence”, McGraw-Hill,

3 Dan W. Patterson, "Introduction to Aland ES", Pearson, 2007,
4 Patrick H. Winston, "Artificial Intelligence", Third Edition, Pearson Education, 2006

==

Beaiy
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m — s L Core//PE/OE

PF(/ DIGITAL IMAGE, PROCESSING _—_[.,_E_-l_[———

m Contact Tours Per Week

W—_—[: T D P CIE SEE Credits
gignal L——

. oal
[}l[ﬂm_ qng 3 - -
i - 30 45 3

B

; Ol,j‘.c(i\'cs:

o i jecti
(e < is raught with the abjectives of enabling the student to:

ﬂw“’“' d the image f i i
jerstand the image formation and its digital representation,

Un
Lam digital image fundamentals. Be exposed to simple image processing technigues.

—

L]

Lcam representation of images in frequency domain and enhancement techniques.

Be familiar W ith image compression and segmentation techniques. Leam to represent image

Am

in form of features,

U

Course Qufcomes:
o wmp]etiun of this course, the student will be able to :

1. Understand how images are formed, sampled and quantized.

2, Apply various

different applications.

3. Apply image enhancement techniques for practical applications.

4, Implement the image restoration techniques.

5, Implement image compression techniques by removing the redundancy

UNIT-I
Image formation model, sampling and

Digital Image F undamentals: Image sensing, acquisition,

Quantization, Basic relationships between pixe
tegions and boundaries. Image formation in the eye,

iscrimination. Categorization of images according

imaging, imaging in the Ultra Violet ba

golve the problems related to image compression and leam the basics of video.

transforms like Fourier, DCT, Haar, DWT and Hadamard Transform t

Is; neighbors of a pixel, adjacency, connectivity,
its capabilities for brightness adaptation and
to their source. Gamma ray imaging, X-ray

nd, visible and infrared bands, Microwave band and Radio

pahalma G

Hedrm‘cgaaﬁzdcafs{mm jeztian Engineedng

[=]

cUATn

3 5?"»' -!’-.S !n

anhi Usiversity, NLG-
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TR
e Tenmlovms: D Fonie tnstiny, p
O RTOpeies
Petties of 2y Fourier trans

- form, Walsh,
msform Hnlc'nlinp

padamande StantHam, Diserere cosine |

processits Color Fandamentals, Copyy Mode transform. Color mage

I8, I'se :
Pseudn oty Imape Processing

o lnlineement: Sy '
JINRe 1 W Spatial domin fechniges: Conte

ORI Specitication el ASUstretching, histogram equalization
i nethod, Neighborhyoed averag I
aging an
Al Low pasg, Bittenw

R Itterwanth gy Goussinng Nip

\ l'\‘lnﬂi" ““‘lhl‘t‘ﬁ: Il'l,‘ ﬂd:\pllvc Median filter,

P I )

Otth and Gaussian Low pass filters, [deal
| I pass fille
l‘i\l ]'.l‘

eo Restoration: Mathematienl o

rs, Ilunmmnrphic filtering.

T Xpression for

degraded image, estimation of degradation

Wation ang modeling, Inverse filter Wiener filter,
reduction method,

nelions: Tmage observation, experime
Geamatric transtormation, periodie nojse

Negmentatio ) o )
tmage Sermentation and Compression: Detection of discontinuitics, point detection methods
. . = ' 4
jine detection. Bdge detection methods: G

radient operation, Laplacian, Prewitt, Sobel,
{ aplacian of & Gawssian and Conny edge detectors,

pNIT=V

Jmage compression: Functional block diagram of a general image compression system and
Jescription of cach unit, various types of redundancies, coding redundancy, psycho visual
rdundancy spatial and temporal redundancy, Huffman coding,

Video Sampling: Analog video, Digital Video, Time-varying Image formation models, 3D

| motion models, Geomelric image formation, Photometric image formation, Sampling of video

Signals

Sugpested Reading:
Rafael C. Gonzales, Richard E. Woods, “Digital Image Processing”, Third Edition, Pearson

|1
Education, 2010.

Anil K Jain. “Fundamentals of Digital Image Processing " Prentice-Hall of India Private

(3]

Limited, New Delhi, 1995

3. . Milan Sonkn. Vaclav Havel and Roger Boyle, “Digital Image Processing and Computer
* . Milan Sonka,

pvt. Limited, 2008.
] Prentice-Hall International, Second Edition,2015
d Video Processing, 2nd Edition, Elsevier

vision", Cengage Learning 1 ndin
LM Tekalp, “Digital Video Processing
5. ALAN C BOVIK, —Hand Book of Image an

| x ’ 4
Academic Press, 2005 &/y W W
; P4

P
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v w JECT Course Title
ncs | O ECT ORIENTED PROGR AN Curcﬂpf:fozjj

pisites Contact Hours Per vy

re-red eck ‘

"
L T D p T CE | seE

A

Credits J

3 T f—

30 45

|

sjeclives:
 0bj

|
|’
|

(@ is taught with the objec(
L peistauen 1 the objectives (i the student j
L ent is;

Lot

' ﬂl. uroduced to Object Oriented Programming concepts using the C

3 [n;mduced to the principles of data EistE b g the C++ languflgc.
: ]nn-oduced to the principles of virtug] fu“Ction; - itance aﬂdlpﬂlb’mmplusm,
% jntroduced with handling formatted /0 and unfo polymorphism.

ntroduced to handle exceptions. rmatted I/O,

st Qufcomes:
il ompletion of this course, the student will be able to:

_ Ableto develop programs with reusability.

|
7 Understand different types of constructors and initialization of objects.

 Handle exceptions in programming,

s

 Handle formatted and unformatted U/O.

e

UNIT-1

Basic Concepts of OOP:
00 Differ from POP. Appli
Pogram. Keywords, Identifiers
Deived Data Types, Dynamic In
(4, Scope Resolution Operato

Operators

UNIT-11

Punctions, Classes and Objeets: I
Member Functions, A C++ Program witl
Vember Functions, Memory Allocation

rroduction of Classes,

aJr;wulsi'.‘a'
r-:'f

Ay Jd x oA I ,;1»\-;ih.-.
d‘ ‘.:J.;;‘I:*i&\.in‘ﬁm‘"-:

r, Member Dereferencing Operators, Memory Management

Specifying a Class, Defining a

. Develop applications for a range of problems using object-oriented programming techniques

Benefits of OOP, Object Oricnted Languages, Features of OOP. How
cations of OOP, A Simple C++ Program, Structure of C++
and Constants, Basic Data Types, User Defined Data Types,
itialization of Variables, Reference Variables, Operators in

y Class Access Specifies, Inline functions, Nesting of

or Objects, Static Data Members, Static Member

Blectronics ond (el inziei GAEEEng

-

chillnanosdy M GSA T
canned with Lams%%ner
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ol Objects, Objeeqy

. AT e Ve )
petion o Overl etion - Arpments,  Defimlt Arguments,
: ot AT caments, Fonetion Gveeonding, Fiend o
N :
s
-l'll.-l"

Destraetors,  Inher
clors, AN nheritnnee: {
i« ottt It ie Hon, onatrictors, 1'nrull1':li:mt:t|

Multiple Construeto
elors. | OIS i Clse vConstiuctor with Defiunlt Arpuments, Dyni e

‘1 ' '
Dynnmie ¢! onstrnetors, Deatruetors, Introduction (o
‘lt“‘ Defining Derived Clagses, Sinp

'|Ilt‘“ of Objeets, € oy Constinetog:
n""
le Tnheritanee, Multiple Inheritance, Multi- Level

" siGiiRd
et Hicrarchical nheritanee, Y beid Tlye

ritanee, Abstriet Classes, Constructors in

Classes, Containership, Ope
pﬁ“i P Operator overlonding, Rules for Operator overlonding.

| hm. 01 l‘llml\ and unm\ operators,

11,\'11"“.

. Virtual Functions and Polvmornti
pointer 4 Lolymorphism: Introduction, Memory Management, new

delete Oper: ointe . :
operator and delete Operator, Pointers (o Objects, this Pointer, Pointers to Derived Classes,
ism. mpi ime ' to s
pohymorphism. €0 pile time polymorphism, Run time polymorphism, Virtual Functions, Pure
viual Functions, Virtual Base Classes, Virtual Destructors,

NIT-V

Templates and Exception handling: Introduction, Class Templates, Class Templates with
Multiple Parameters. Function Templates, Function Templates with Multiple Parameters,
\ember Function Templates. Basics of Exception Handling, Types of exceptions, Exception

Handing Mechanism, Throwing and Catching Mcchanism, Re-throwing an Exceplion,

Specifying Exceptions.

~ Suggested Reading:

. Walter Savitch, “Problem Solving with C++", 6th Edition, Pearson Education Publishing.

L SBLippman, J Lajoie, “C++ primer", 3rd Edition, AW Publishing Company, 2007,

3. Paul Diete], Harvey Dictel, w' How to Program”, 6th Edition, PHI, 2010,

: C-+ Programming L anguage”,
i C-+-+" 2nd Edition, Pearson Education l’uhlishink‘.

£ (o 1

Elecronic und Contmdgusn u...-nh’nng
Mahatma Gandhi Univoisity, NLG-503 254,

. ; " 3rd Edition, Pearson Education.
BjameStroustrup, “The

% Ashok N.Kamthane, “Programming

St iy 104 whA 2
e unwarsﬂp
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CIr, SEE Credils

To perform Analog  modulation ang
1. o hd demodulation techniques and measure
modulation index. '

crform experiments i :
2, ToP p on Radio Receivers to measure their performance parameters

a8
G

To perform PU!S.G digital modulation and demodulation techniques and understand.
 To perform carrier modulation techniques.

L=

Course Qutcomes: Student will be

1. Ableto acquire knowledge of performing modulation and demodulation and analyze

the effects of various parameters on the process.

2. Able to acquire in-depth understanding of pulse digital modulation techniques.

3. Able to acquire skill to perform carrier modulation schemes using MATLAB.

Experiments
1. PCM Generation And Detection
Differential and adaptive delta modulation.

Delta Modulation
Frequency Shift Keying: Ge
Phase Shift Keying: Generation And Detection
Amplitude Shift Keying: Generation And Detection
Concept of aliasing using MATLAB

Sampling and quantization using MAT LAB

. ASK modulation and Demodulation using MATLAB
© 10, FSK modulation and Demodulation using MATLAB

neration And Detection

R I S i

At el o neail]
“““"%"é%"r‘%?{’% Wi UamScanner
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| pSK modulation and Demadulation using MA'TLAD
Iz' QPSK modulation and Demodulation wsing MATLAR
12.

gled Reading
[

gl | laykin, “Communication Systems ", 41h Edition, John Wiley &sons.inc, 2000,

mor

gimo . . "

I asorgit Kennedy, Bernard Davis, “Electronie Communication Systents ", 41h Edition,
L

) MCGrﬂw.l (i1l publishing company Limited, New Delhi, 1993,

Tala

’ R

5 _ Blectronis cr.d (i :
‘ f Gt BT Eﬂ""&' ;
s Wm o Mahaima Ganahd Uriversiy, NLG-508 900
: p ...-I"d e 2
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Contact 1y,
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7 ret
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|h“’ Jesign
s

T Ry

Courge Title

;\ . Py
1 S\SIEM DESI

N L/
cr \\'E{:I{ ""'“-——-\_!j
D P
- -‘-_‘-\\-

2

-lq

CorellPEIOF, |
nurs p :

CiE

20

) jcch\'cc'

st with
o o Liste taught with the objectiyes of enaly

;ﬂ

| Undﬂfs"‘“d the operation of display doy;

ling the Student tq:

r\
ndLl'5|'md the operation of basic «
lon

al building blocks

dcrﬁlﬂ“d the operation of all Fyjy, flops perform code conversions

gign combinational and sequential gy for giy
enapplications

U dcrﬁ“‘"d and design counters gpq registers
sing

Oummcs g basic building blocks
o etion of this course, the student wi be able to ;
| el basic building blocks to design any combinational functions
. Configure and use display devices

| 5, Useall flip flops in sequential design and convert flip flops from one form to another
| ;, Useand configure IC counters as per the given specification

;. Design resisters and use them as per the application

Fyperiments

| Verfication of all basic gates using universal gates

) TTL combinational gate applications: Design and verify

+ 4-bit Binary to Grey code converter

» AOI gate using 7400IC

+ Full adder and Full Subtractor

v Full adder using 4:1 Mux
BCD- &-segment De
realized using basic gates

d verily the design (use basic

coder (7447) using 7-segment LED display

) Verify the operation of (SR, JK, T and D)

I Veﬂf}' the function of all flip flops T gates)

flops an
Conven IK flip flop intoT and D Flip P

k Dﬁign and verify @
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) figure JC 7483 os BCD adder ang verify the dc"'ig“
(‘(’fll 1k

* .r‘t "lc
Vert vration

1‘:' ﬂ,r‘. thc ann
v

'y C
Ct‘“ﬁglm !

et & 4-bit shift registe
ns

operation of deeade counter using

IC 749, configure it ps

7492 as divide by 3 and 6 Counter

and verify
(¢

r (SISO) using |¢ 476
]l ‘F“i\"“
o

wegnand verify the following ygip, Verilog 11py,
st
"

o $:1 encoder using Structura) modeling

¢ BCD-7-sepment decoger using conditiona| constructs
ioral construcys

ALU using Case Construct

o 81 Encoder using belqy

3-bit Binary counter using Loop statements

(GGESTED READING:

R Jain, “Modem Digita] Electronics", Tata McGraw Hill,

4th Edition, 2009
. MMorris Mano, Michael D, Cilettj,

“Digital Design”, Pearson, 4th Edition, 2012
; Ming-Bo Lin, “Digital System Design and Practices Usin
5 :h - -

g Verilog HDL and
FPGAs™, Wiley India Pvt. Ltd,, 2012

/l
L Gererend

o gt B
gt el sy

B

et

Electranics end € Elﬁl
ilﬁmm Gandnil

and other Jogic gates and verify the

W [ - % T‘_:‘:.'-

R
Jonnt

Mod-N (N<9) eounter and

f
P, o o
hunkme oY

."‘J'.E ﬁl:)ln ;‘ILG .sw 254'
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For Four year B.Tech program
In Electrical & Communication Engineering
With effect from Academic Year
2025-26
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SCHEME OF INS’ [RUCTION AND EVALUATION
B. TECH (ELECTRONICS AND COMMUNICATION ENGINEERING)

(With cffect from AY: : 2025-26)

VI-SEMESTER
= _ Schemeof | I Schemeof Credits
';;\'“] Code Course Title Instruction_| Contact Eyaluation _}__—
L] p | vk nrs]cuz| SEE
- Theory
l._--—-—- e -'—‘—'T'" '_"-_-__l-_-—_—_-
; Digital Signal 3
Ll PCOOTEC | processing 31+ - 3 3 (30| % :
i Data
| 2 | PCGO2EC Communications | 3 | - | - 3 3 0| % 3
'l and Computer
P (- Networks E—
"3 | PC603EC | EmbeddedSystem | 3 | - | - 3 3 |30 45 3
| Design
4 | pososEC VISt Desige 3| - s |3l 4| 3
| Professional Elective-1II
PE611CS | Deep Leaming
Satellite
5 PE612EC Communicat'}on 3]-1| - 3 3 |30 | 45 3
= and Applications
PEGISEC Radar Systems
Optical |
PEG14EC | communications !
¢ | OEs##s | Open Elective-l 3|-1 - 3 3 (30| 45 3
Practicals
7 PCSIEC | "L’ng Controller | _ |_[ 2| 2 |32} 30} 1
jLab
. Digital Signal .l 2
8 PCGJZEE__ Processing Lab 2 3120 30 1
Electronic Design | _ | _| 2
Y PCG653EC M 2 3120 | 30 1
10 | PCOS4EC | Mini-Project B 0 T I T L e 3
Total| 18 |-| 12| 30 |27(29%0| 400 | 24

*Students have to undergo summer T lership of 6 Weeks duration at the end of semester VIand

Evaluation will be done in Vll Semester

ngl nu.uua.um,w i AT m‘ﬁr‘;: .....‘h-, !J
it La'n Liiners
Mahisima bundlu Univaraity I\e "dy,hl_{; 5(}3 254_

50800404,
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Open Elective-1

OLG0ICEE Disaster Management
OLE602CE Road Safety Engineering -
OE6MCS

Python Programming

OLEO0CS

Cyber Security

| OTeCS Deep Tennjing
o | OEoMEC Verilog DL
} 7 OL602EC Principles of Electronic Communicalion.SyslcmS
I'S OLEGO1EE Applications of Electrical Encrgy
i 9 OEGO2EE Llectrical Safety Management
10 OEGOIME 3D Printing Technology
i X OEGOIME | Finite Element Melliods
‘ 12 OEGO3ME [Fundamentals of Robotics
13 OL601MB

Principles of Management

dds—""

s 1Sy

C)ﬂ.

Waversity CAleg? o ENQINCENAG & 195 1wey.i

histma Gandhi University
WALGOHDA- 508007 3.

Fledroins
_ Mahaima

s igheEng

Ciiw ..'.:lam-."'--."..:..-..': : 51.
éanc‘.’h‘d.}rﬂ'.‘arsq.tu.ﬁ 082
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[ Course Code Course Title Core//PE/OE,
PCOOIEC DIGITAL SIGNAL PROCESSING Core

Yre-requisiles Contnet Mours Per Week . '
i —— - ey CIF, SEL Credits

_____.—-—lr—-._-___
Switching 1 T D p
theory and  |———|——-—

Jogic design . . . 7 | 10 15 :

I —

Course Objectives:

1. The course is taught with the objectives of enabling the student to:

2. Tostudy about discrete time systems and to learn about the DFT and FFT algorithms.
3. Tostudy the design techniques for FIR and IIR digital filters

4. Toswdy the finite word length effects in signal processing

5. To understand Multi rate signal processing

6. To study the architecture of TMS processor

Course Outcomes:

1. On completion of this course, the student will be able to :

2. Find DFT of a given signal through Fast Fourier Transform techniques.

5. Design FIR and IIR type digital filters.

4. Identify filter structures and evaluate the coefficient quantization effects. ‘

5. Understand sample rate conversion techniques, 1
6. Compare the architectures of DSP and General Purpose Processors.

UNIT-1

Introduction: Concept of frequency in continuous and discrete time signals, DFT and its properties,
linear convolution, circular convolution. Computational complexity of direct Computation of DFT,
Fast Fourier Transform, DIT and DIF, FFT algorithms for RADIX-2 case, in-place computation, Bit
reversal, Finite word length effects in FFT algorithms, Use of FFT in Linear Filtering

UNIT - 11

FIR Filters: FIR digital filter design techniques. Properties of FIR digital filters, design of FIR filters
using windows and frequency sampling techniques, linear phase characteristics. Realization diagrams
for IR and FIR filters, finite word length effects

Board of Sivdles In
o\ o g S [ectronics ond mgrainfmﬂ:ﬁlgg'ﬁﬂm
' . 1y Lyt B L L] J . B ,
L“ Mu:;tﬁu:iihiUniw"‘lt‘i Mahalma Gandhi University,
Maha AT _

Scanned with CamScanner



UN]T—- 11

1R Filters: Analog filter design = Butterworth nnd Chebyshiey npproximations, R digital Glier
design techniques, impulse invariont technique. Dilinear transform technique, Comparison of FIR

and 1R filters, frequency transformations.
UNIT=1V

Multirate signal processing: Introduction, decimation by  factor 1, inteepolation by n fuctor 1,
sampling Rite conversion by a rational factor VD), design of practical sampling rte converter, $/WV

implementation of sampling rate converter, application of Multirate signal processing.
UNIT=V

DSP Processors: Introduction to Fixed point Digital Signal Processors, TMS 320C54XX processor-
architecture,  addressing modes, instruction set, Assembly programming, programming issucs,

Applications of DSP processors,

Suggested Reading:

1. John G.Proakis and Dimitris G. Manolakis, “Digital Signal Processing principles, Algorithms
and Applications”, 3rd Edition, Prentice-Hall of India Private Limited, New Delhi, 1997,

2. Alan V. Oppenheim and Ronald W. Schafer, "Discrete Time Signal Processing”, 3rd edition,
Prentice Hall, Upper Saddle River, NJ,2010.

3. Sanjit K. Mitra, “Digital Signal Processing: A Computer-Based Approach”, 4/e, McGraw-Hill,

New York,2011.
4. Avatar sing and S.Srinivasan, “Digital Signal Processing implementation using DSP
Microprocessors with Examples from TMS320C54XX™, Thomson Books Icole, 2004.

(C=t— i P
ct MRM AN

Board of Studit t{'ﬂwwmg

Sl
Heckoncs ! W“‘mfﬁw tLG-508 254,
'|wnlm' Mﬂm“m
‘,(.,%j Mg uhu Unwml‘)
R
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Course Code Course Tl Core/IE1OV,
e e e Y
. DATA COMMUNICATIONS AND COMIPLTIER '
. N (e
N NETWORKS b
e nisites Contnet Hours Per Week
s — 1| CIK SN, Creilfy
Computer L 1 n __‘I_'F_ S—
Onpanization 3 ‘ . 3 0 T |
Course Objectives:

The course is taught with the objectives of enabling the student to;
1. To provide a conceptual foundation for the study of data communlentions ushng the Open

Systems Interconnect (OSI) model for lnyer nrchitecture,

!J

To study the principles of network protocols and Internet working,
To understand the Network security and Internet applications,

tad
.

To understand the concepts of switched communication networks,

A=
h

To understand the performance of data link layer protocols for error and flow control and

L[]
.

network security.
Course Outcomes:
On completion of this course, the student will be able to:
1. Understand the working of various network topologies, clrcult and packet switching,
2. Comprehend the role of data link layers and significance of MAC protocols,
3. Understand the networking protocols and Internet protocols,
Understand the transport layer working with TCP, UDP and ATM protacols,

A
.

Comprehend the functionality of application lnyer and importance of neiwark securlly

:.h

UNIT-I

Data communication: A Communication Model, The Need for Protocal Arehiteeture i
Standardization, Network Types: LAN, WAN, MAN. Network Topologles: Bus, Str, Ring,
Hybrid, Line configurations. Reference Models: OSI, Terpe,

Circuit switching: Circuit Switching Principles nd coneepls,

Packet switching: Virtual circuit und l)umgrum subnets, X,28,

(v

y T {9--
%@ &W‘”‘ (Wﬁ/ YCHag {"er ‘
.u. .unmtnlw i, o ":l J‘l-ml:ﬂﬁr‘wmj

" Ud"‘“‘ Jeedronles il (1
"' ONOABR 00 7 44 Fhna Qi Uil LG A4,

g , s waGannar
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Mata Liuk Layers Need G D 1, ¢ ool Deslpn bies, Frming, Fror Detection md
Coretion, FIw contiol Pratoeoly: Stop e Walt, Stding Window, ARO Iotocold e

MAC Sub Eayers Multiple Aveess totoealss ALOTIA, CSMA, Witcless LAN, 1111 K022
\l'l\ “ .\l'l‘ I AN l‘. RN |ﬁ tl\“‘ 16y """llh“lh “llllﬂl"i |||"' R”UIL‘N

uNIe=

Vo " A & 1\ y . l""'l“

Netvork Laver: Network lnver Services, Ruouting, algorithma: Shortest i Routing, Flooding,
Hierarchival wuting, Noadenst, Multicast, Distanee Veetor Routing, and Congestion Control
Algonthins

Internet Working: ‘The Network Luyer in Interne: [PV, 1PV6, Comparison of 1PV4 and
Vo 1 Addressing, A'TN Networks

UNIT-IY

Transport  Layer: Transport - Services, Elementy  of Transport  Layer, Connection
management, TCP and UDP protocols, ATM AAL Layer Protocol.

UNIT -V

Application Layer: Domain Name System, SNMP, Electronic Mail, World Wide Web.
Nemvork Seeurity: Cryptography  Symmetric Key and Public Key algorithms, Digital

Signawres, Authentication Protocols,

Suppested Reading:
I Andrew S Tanenbaum, “Computer Networks,” 5/¢, Pearson Education, 2011,

2. Behrouz A. Forouzan, “Datn Communication and Networking,"3/e, TMII, 2008,
3. William Stallings, “Data and Compuler Communications,” 8/¢, PHI, 2004,

4. Douglas IE Comer, *Computer Networks and Internet”, Pearson Bducation Asin, 2000,

bl

Prakash C, Gupta, “Data Communications and Compuler Networks™, PH learning,2013

(%,7—,{{»{__) m@\)}){»/ = l.

Dot of Saieks —
Encronics and Cun.mun-c\.um tng 5?
(e JJA// Mahaima GandnlUnivorelty, Nt
d]'( e “wumﬁlwﬂ*‘ﬂ
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‘o rar_.( 'mlu Course Title Corc//[PEIOE
I’( Ml'&l C l.MllI DDED SYSTEM DESIGN Core
e nquhlli\ (.mnml Ilum s Per Week
s i CIE SEE Credits
1 T )} P
. A - - - 30 45 3

wese Objectives:
scourse is taught with the objectives of enabling the student to:
1. Tounderstand the processor selection criterin for Embedded System Design.
2. To provide a clear understanding of role of finmware, operating systems in correlation with
hardware systems,
3. To gain the knowledge of tool chain for embedded systems,

4. Tounderstand the importance of RTOS in building real time systems
wrse Outcomes:

1completion of this course, the student will be able to:
1. Design an embedded system.
Distinguish between RISC and CISC

Design procedure of embedded firm ware

(2]

I

Use Embedded Software Development Tools for Designing Embedded System
applications

5. Apply their understanding in building real time systems

UNIT-I

Introduction to Embedded Systems: Embedded systems Vs General computing systems,
History of Embedded systems, classification, Characteristics and quality attributes of Embedded
Systems Challenges in Embedded System Design, Application and Domain specific Embedded

Systems.

UNIT-11
Embedded firmware and Design and Development: Embedded Firmware Design
Approaches and Development languages and Programming in Embedded C

=" %VW
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lfnll'l“mﬂl Software Develapment Toote: 1o a0l [arpet Mackioes Coons Casuritions, £ g
Asscmblers, Tool Chains, Linkersfocators for Pndedded Softame 244 P ot

J.ocator Maps. Getting Embedded Software Into Target Sysiesm: PROM seapromense, P00
':mu‘[:.mr. In Circuit. I‘THU‘:‘Ih\r-:' ?-.1”:151c~_--l -I-f'-l:.nu'! on Your Most Wi - lomegslon 1

Gimulators, Logic Analysers,
UNIT-IV

introduction to Real Time Operating Systeme: Tasks and tady wister. tadvs aod Tri

cemaphores and shared data. Operating system servicss Motasse aucars. ‘miiionss sui s
. s IV et eV, s Fvlise Bl p s

timer funclions, cvents, memory management, Interrupt routines in 20 LTS eavicommess.

UNIT-V
TASK COMMUNICATION: Shared Memory, Message Passing, Rermune Zroseines Gl 1

- . el

Sockets, Task  Synchronization: Task Communication/Synchronizaton

-—
-

bwsues, Tzdc

Synchronization Techniques, Device Drivers, How 1o Choose 20 2705,

Suggested Reading:
1. Shibu KV, Introduction to Embedded System, Mc-Grzw Hill, 2010,

2. RzjKamal, Embedded Systems Architecture, Programming 218 Desizn 204 22 e
Hill, 2010
3.  AnEmbedded Software Primer - David E. Simon, Pearson Educztion.

4. Jean].Labrosse, MicroC/OS-II, Taylor & Francis, 2002
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Contst Ohjectives

The Care s et the ohjectives of Cnblnge e stodend fo
1o T provide a perspective on Dl Dyesdpn b thie e il pnberen Feebnnlogy
S Totoens an CMOS and IV CMOS Shortehnmel Translstor Madels
3 ToStdy CMOS Toverter elabomtely
& Toeaplore static and dynamie fmplementations of combluathonsl amd s uenitial #lpeuit destyn
S Introduce Testability of VLS elrenlts,

Courxe Quicomes:

Oacompletion of this course, the student will be able fo;

1. Have an understanding of the Fabricatlon processes nnd the compatison betnesn

different state-of-the-art CMOS technologles

12

Acquire the knowledge in understanding CMOS Inverter characterlstivs, Ilusteats cheit

diagrams, stick diagrams and layouts

LFY ]

Design and analyze various Combinational Logic elreuits in different medels

:1-

Design and analyze various Arithmetic Blocks and Memory structures
Understand various fault models and testing methods

UNIT-I
Design Abstraction in Digital circuits, Fabrication process flow of NMOS and VML

wn

trnsistors. Overview of CMOS and BiCMOS technologies, MOSFET Transistor under static

conditions, channel Length Modulation, Velocity Saturation, Sub-theeshold Cordition,

Threshold variations, MOS structure Capacitance, CMOS Latch up, Technology sealing

UNIT-I]

Digital CMOS Design: Static CMOS 1
Trensfer Characteristics, CMOS inverter Dynamic behavior- computing capacitance and

inverter-switching threshold, Noise marging, Volags

,i:c:;J o 740
mLT‘ffﬂ"'l““"““ﬂ &l Coopirss ca ',_,.j;f’:d‘
i Univnrsiy WCﬁm Um“'.xj M_"-‘;)’:

oe.CA,

' lio
Propagation delay, Static and Dynam:c Povier (,nn:mmp ion d , "“*(f'{:;‘
' =
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cudagdl
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complementary: CMOS, Ratioed Lagic. D
Logic, Pass Transistor Logic, Full Adder and- carry save

pultiplier design: Considerajops, Dynmic CMOS deslpn -basic principle, Signal integrity

«ues I Dynamie Degi .
[ssues SN caseading dynamic pates, Designing sequential Togic circuit- Bi

v Prineiple, N .
stahili nlesMultipleser based latel, Dynamic Intehes ind repisters,

uNtr-l
g ONMOS desipn: St
Analog Sesigns Significance of analog integrated circuits, Suitability of CMOS for

analog 1€ design, | biasi s
I styles, single stage amplifier with resistive load, single stage

cled o

amplifier with diode . - )
any tonne ad, €8, €D, CG amplificrs, current sources and sinks,

Jimitations o sinple slage

amplifier, gain boosting techniques, current mirror principles,
introduction to differentin) amplifier

UNIT-IV

Designing Memory and Array architectures: Memory classification, Architecture and building

blocks, Memory Core-Rom, Non volatile RWM, RAM-Static RAM, Dynamic RAM, Memory
Peripheral Circuitry-Address decoders-Row decoders-static and dynamic, column and block

decoders, sense amplifiers-differential and single ended sensing, voltage references, Timing and
control.

UNIT -V
Implementation of strategies for Digital ICs, Testing of VLSI circuits: VLSI Chip Yield, Test
procedures; Design for Testability- Ad Hoc Testing, Scan Based testing, Boundary Scan Design,

Built in Self-Test, Built-in logic block observer, Test Pattern Generator, Automatic Test Pattern
Generation (ATPG)

Suggested Reading:

I JANM. Rabaey, A. Chandrakasan and B. Nikholic, “Digital Integrated Circuits - A Design
Perspective”, 2nd Edition, PHI, 2007,

2. David A Hodges, H. Jackson and R. A. Saleh, “Analysis and Design of Digital Integrated
Circuits in Deep Submicron Technology", 3rd Edition, Tata McGraw Hill, 2007.

3. John, p, Uymera, “Itroduction to VLSI Clrcults and system”, student edition, John Wil ey

and Sons, 2003
4. Douglas A, Pucknell, Kamran Fshraghian, * Busic VLSI design®, 3 Edition, PHI, 2003
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CIL SEE Credits
o 30 45 3

Course Objectives:

The COURE is taught with the objeetiv

es ol enabling the student to:

1. Tounderstand complexity of Deep Learning algorithms and their limitations
. Tounderstand modern notions in daty analysis oriented computing;

3, Toapply Deep Leaming algorithms in practical applications |

_Toperform experiments in Deep Learning using real

L

L=

-world data,

Course Outcomes:
The student will be able to

. Understand the concepts of Neural Networks, its main functions,

operations and the
execution pipeline implement.

2. Leamn topics such as deep leaming algorithms understand neural networks and traverse
the layers of data abstraction Convolutional neural networks, recurrent neural

networks, training deep networks and modifications.

L

Build deep learning models in PyTorch and interpret the results.

UNIT-I

Arificial Neural Networks: Introduction, Perceptron, XOR Gate ,Perceptron Training

Rule, Activation Functions.

Linear Neural Networks: Linear Regression, Implementation of Linear Regression,
Softmax Regression, The Image Classification Dataset , Implementation of Softmax
Regression

UNIT-I1

Multitayer Perceptrons:

Underﬁumg and Overfitting, Weight Decay, Dropout, Forward 1’r0p'11,at|on, Backward

Pmpagatlon, and Computational Graphs, Numerical Stability and Initialization,

@ fuix oa ‘\'""J m
@“ﬁ i la-.unlg& BTty

@{ Hlectronics and cUr:mu.nfaﬂm Englneering ',
{ma Gandhi University Mahatma Gandhl University, NLG-503 254,
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” convolutional - Neyrg Network
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With p Networks Using  Blocks (VGG),
aralle| Concmcnations (GoogLeNet), Batch

malizaion. Residual Netwopis (ResNey), Densely Connecyeq N
tcled Networks (DenseNet),

et Neural Networks.

u
e Dataset. Recurrent Neurg Netwo
ot , Back Propagation Through

\emory (LST),  Deep Recurrent Neura]
Neworks, Machine Translation and the Datag
1 Sequence, Beam Seareh,

UNIT-V
Auto Encoders: Types of Auto Encoders and jts applications

Generative Adversarial Networks; Generative Adversarig]

' Network, Deep
bnvolutiona] Generative Adversarial Networks,

Mggeste Reading:

" Good elow, 1, Bengio, Y., and Courvill, . "Decp Learning', MIT Press, a0y

Aston Zhung, Zachary C. Lipton, Mu Li, and Alexander J, Smola, "pj,
m’n‘lngl': 2020'
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" | iliariee with basic coneepts velated 1o guellite ¢ ‘ommunication

dersté and Sub-Systems of Satellites and 1ouncles

‘""h about the Satellite sipnal propagation,
[\

“ae

| ]'1““““ about the Satellite Navipation,
, \

Lo ""dl.m:uul about the Deep Space missions and applications of satellites
Quicomes: On completion of'this course, the student will be able to :
| R e : knowledge about the Satellite communications Principles and Properties
y, hnow .about the Space craft subsystems, Launch vehicles and Satellite link.
l 4ble to design the satellite signal propagation effects
, Abletoanalyze the significance and operation of satellite navigation systems.

¢ Ableto understand the space missions and applications of Satellite Communication

NIT-
\osgin of Satellite communications, A Brief History of Satcllite Communication, Basic
arinciples and propertics of satellite communication. Earth segment, Space segment,

erpretation of Kepler's Laws, Space crafl sub systems, Orbital Mechanics: The Equation of

. Orbit, Describing the Orbit, Locating the Satellite in the Orbit, Orbital effects in

ication system Performance: Doppler shift, Range variation, Eclipse and Sun-Transit

gommuni
Duinge
NIT-II
upment Relinbility and Space Qualification: Space Qualification, Reliability, and

tdundancy, Satellite launch and Jaunch vchicles and Mechanics of Launching a Synchronous
L]

telite, Earth Stations ~ Types of Earth stations- large, medium and small. Satellite Link
Sign: Basic Transmission Theory, System Noise Temperature and G/T ratio, Noise
m Noise Temperature and Noise Figure

tMperature, calculation of Syste
o T
@D S '
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piectivest The course is '
< Ohj e witly glye objectiven ol enabling the stident to:

lrmnilimirc with basic coneepry Ol radar

(‘lllﬂ.“

N systems
1:l,,h‘maml different Radar Systems

gnow abont Radar antennag
Know the propagation efleets on n mdar sipnal

Understand tracking radar principles

Cours® Outcomes: On completion of this course, the student will be able (o 2
Understand the components of a rdar system

» Understand the components of o radar system
Analyze the concept of MT1 radar systems |

Incorporate the eflects of environment condition in o radar system
to radar systems (0 calculate sysicm

5. Apply appropriate mathematical and computer models relevant

pﬂformancc

UNIT-] A
Radar Systems: Radar Block diagram and operation, Applications of Radar. Radar frequencics,

Radar Range Equation, Radar Cross Section of target, Prediction of mnge PR
Minimum detectable signal, Receiver n [ffective noise temperature, Signal to ROise

m losses, False alarm time and pro
nbiguitics. Swerling's Models.

oisc figure,
bability of falsc alarm, Integration of radar pulses,

ratio, Syste
Pulse-repetition frequency and range a1

UNIT-11 cts, CW Radar, I :MCW Radar, Multiple frequency CW

offe
adars: Doppler €
CW and FMCW I s, s 3-scope, PPI Displays, and Duplexers
ni-¢ 2
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IV
.I\‘r L Q ] ] '
| (hnf Rdar: Sequential Lobing, Confeal scap, Monapulse - Amplitude comparison and
omparison methods, tracking in range o
&

nd'in Doppler, Acquisition, and Comparison of
I

oY .
(arch Radar: Track while scan radars, Searcl,
;ﬂlcc reflection, Line of Sight (Log),
" ound carth, Refraction, Anomaloyg
s, Environmental noise

radar range equation, Search scans, Effect of

Propagation effects: Propagation over a plane carth,

Propagation, Diffraction, Attenuation by atmospheric

saggested Reading:

|. Skolnik, Memrill], —Introduction to paggy Systems]

» MGH, third edn, 2001,
), Barton. David K,

—Modern Radqy System Analysisl, Artech House, 1988.
3. Peebles PZ, —Radar Principles!, John - Willey, 2004
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Course Title

PE“"EC orTic

AL COMMUNICATIONS PE-ITI

CIt SEFE Credits

30 45 3

~eaTsC Objectives: The course is taught with) the objectives of enabling the student to:

v
vith the fundamental concepts of Light, Basic laws of light, various

pes of Optical fibers, modes and configurations.

- 203 oty ' .
- To acquaint with theoretical analysis of the Signal propagation and distortion during
propagation of light in Optical Fibers

1. To become familiar

-
o

?. To become familiar with Optical sources, Optical detectors and Optical amplifiers.
o understand the design principles of Digital and Analog links.
:. Tokmow the operating principles of WDM and components for its realization.

-zrse Outcomes: On completion of this course, the student will be able to:
|. Able o 2pply Optical Laws to provide solutions to the problems of Optical Waveguides.
- Able to deal with the Optical Communication System designs.
:. Able 1o carry out the calculations of various noise powers at Optical Receivers.
: Able 10 design the Optical Link Power Budget and Rise Time Budget for the given
zpplications.
3. Ablz1o design the WDM systems with various system considerations.

INIT-1

Overview of Optical Fiber Communications:
of 2 Optical fiber transmission link, Optical fibers, Nature of light — basic optical laws and
2n

&fi Modes and configurations, Mode of theory of circular waveguides, Single and
+finitions —

multi- mode step index and graded index fibers.
UNIT-1I
Signal degradation in Optical fibers:

f single mode fibers.
- esi opllmlmtmna
" gnduc:lors as optical sources and their fabrication, LED's and Laser
: Semicon

Optical sources:
diﬂdes, Linearity of sources- && W
"l‘ "‘l.l."l
Lll Ty b. « I
WIS Eledronicy 006 w.r.v.c. . gngineerng

uggfllnﬂnjﬁifl_anf_':‘dﬂl Mahatma Gandhl Uiiversity, NLG 508254
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The evolution of optical fiber systems, Elements

Attenuation, Signal distortion in optical waveguides,
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% Carrier noise ratio in analog

sl Amplifiers & WDM. Introdyc
<] amplifier, WDM Concepts ang
~she sources and Tunable filters,

tion to opticq] amplifiers

& » Basic applications and types of '

Om 3 ] '
Ponents, operationg principles, passive components,

ested Reading:

T oy " - .
’ Gerd Keiser, “Optica] Fiber Communications”, 3

publishing company Limited, Neyw Delhi, 2000,
D.C.Aganwal, “Fiber Optic Communication”, 2nd Edition,
Delhi, 1993, i

D. k. Mynbaev, L.L. Scheiner, “Fiber-Optic Communications Technology”, Pearson
education, New Delhi, 2006.
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' ' i 1 he

_‘. < pasic 8051 Assembly Languape Programming,

D "c c asic ARM Propramming

r}mm'lﬂn

Conryge “llu

Credita

20 10 |

Audent to:

<l
i ])I s doer & Interrupt Programming

cus$ Real time Interfacing using 8051 and ARM

. o 'comcs On completion of this course, the student will be able 1o :
¢ b dcrsl‘md Keil IDE for simulating 8051 and ARM7

] fowTite basic assembly language programs for arithmetic and logical operations using 8051

g

; b rogram Timers, scrial communication and Interrupts using 8051

1 1o interface ADC,DAC, LED, Seven Segment display, Stepper motor using 8051 and

© ,RMLPC2148

, o Write programs for PWM, sensor interfacing using LPC 2148
3

gxperiments
. Programs for Basic Arithmetic and Logical Operations using 8051.

5. Program for Sorting, Searching an array using 8051.

3, Generating Square wave form using Timers in 8051.

. Program for serial communication using on-chip UART 8051.

. Designofa Digital Clock using Timers/ Counters in 8051.

nnect LEDs to 8051 and write a program for blinking LEDs.

-

5

6, Design an interface to €0
7. Design a Seven Segmen

t Display interface using 805land write a program to

display various numbers. .
Interface ADC to 8051 and interface DAC to 8051, and write programs to generate

Triangle and squarc waves.
Interface Stepper Motor usin

clockwise directions.

g 8051, program it to rotate in clockwise and anti-

s to ARM, program {0 blink LEDs on switch press.

10. Interface DIP Switches and LED

ine R_MS
1L Design an interface to connect 16x2 LCZE%SA @W/

— !‘ouri 6f
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30 .

hjcctives:
rs¢ 0
(o
The course is taught with the bt
¢ objecyj |
To understand the conce o sigete cnabl
To understand the concc?i 2;:135]0'%“'5 ol !;:ngc:l:cs:ltledcm:.
To understand the concept ol‘an:?lzlg larg-g ol B
n

To study the architecture of TMS32¢ C54,:gihl filters and simulation using MATLAB.

To understand the canc "
eptof Linear Convolution and simulate it using CCSTUDIO

S U Le st —

pours Qutcomes:

On cqmp:;ﬁt;n of this course, the student will be able to :

. Examinc the Irequency response and impulse response of discrete-time LTI systems
 Interpret discrete-time signals using DFT ?

. Apply FFT algorithms for various signal processi i

~ Analyze IIR and FIR digital filters processig operations.

6. Design IIR and FIR digital filters for real time DSP applications

-3 —

LI I T )

Experiments

n of basic signals based on recursive difference equations.

nces :
Jutions in time domain and frequency domain
ation and Power Spectrum of a given signal(s)

). Determination of autocorre S
'3, 2). Fast Fourier Transform — DIT and DIF algorithm
b).§ lysis using D . o
4 aJ?GE::::i?na:;‘i wyindows?- Rectangular, Hamfmng a.nd Hanm‘ng window
b). Design of LPF, HPT BPF and BSF using windowing technique .
Becin o . ' lmpulsc [nvariant and Bilinear transformation

. i o i ;
" Lasgn of Butterworth e mpulsc Invariant and Bilinear transformation

b). Design of Chebyshev Filter using | _
6.2), Implﬁmemalionyof Decimation and lntcrpnl;g:sn Process.
b). Implementation of I/D sampling rate conve

1.8), 8y 54X DSP processor
udy of TMS320 - TAIS320CS XX

b).Arithmetic operation usin
peration us : .
8.MAC operation using various addressing modes
 Ec— @W/ == )
C e

Bowu i .
e aitan (hginee

P e

|
1, 2). Generatio
| b). Operations on Basic seque
12.4).Linear and Circular Convo
L b
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cetives: The course is taught wi
2hl with the objectives of enghl;
§ tabling the student to:

a Digital System using HDL platform

'|l1 »
fe 1a Josigh and analyze building blacks for
I ‘
. <tand a Digital Sy i
A laundcﬁhm gital System using DY
s platform

3 o desig? and analyze CMOS circuits using back-c
raw lavout of basic CMOS circuits ack-end platform

:L T"\d
. To Design sequential and combinati ircuils yst

! 10ms circuils using building blocks

€ Qutcomes: On completion of this course, the student will be able to *

L Demonsmte basic building blocks of a Digital System using HDL platform
) Realize a basic Digital Systems in HDL platform

; pemonstrate basic building blocks of a Digital System using schematic modeling
. pemonstrate Layout design and parasitic extraction of CMOS Inverter

3. Evaluate the performance parameters of CMOS inverter at different levels of design abstractions

. Design and Write a Verilog HDL code for BCD to 7-segment decoder for LED and LCD

displays and verify.

9, a). Designa 4-bit shift right barrel shifter using 2:1 Mux

b).Design a 4-bit shift left barrel shifter using 2:1 Mux

¢).Verify both the designs with a test bench.

Verilog HDL and verify its function through 2

3. Design a sequence detector for a given sequence in

test bench and write the output
d dUVClOp HDL

1o a file.

code using Generate Loop statements
ing Generate Loop

4. 2). Designa 4-bit CLA a1
arrdy Multiplier and develop @ HDL code us

b). Design a 4X4 unsigned
statements. @/ W
1A v h\N

@Q poard ©f stucies [
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verlly poth the designg witl attest hope),
¢ '
o op 0 Verilog HDL code (i o
peve

(A pevelop® Verilog HDL code Hynehronous reset
i

O IR Wi Nopy wWitly

' Mynchronouy reset
v ghem W asuitable test bene 4 res

) verly the! thene

o)

pesigh AN N-bit shift repiste

*With usynchrongy
i jperate 0 the following
l L)

9 rewp ]
b resel and synchronous lond/shift controls 1o

modes, \
Hely PIPO, s100, s150. piso, Develop a Verilog HDL ’

code and verify the operation wi), test beney

praw schematic ofall CMOS basic o nd simulage ysg
' us

|
‘ - ng Cadence Schematies tool, .{
pevelop basic Building blocks pg MUX, Ha

If adder, Full og ? . ' rates i
— adder, Encoder using CMOS gates in

: 4-bit C ¢ nhe
Dcd\ flol.’f“ arry look nhead adder and o Carry Bypass adder using Cadence Schematics
and verly.

0. Develop a 4-bit Array multiplicr with CLA as end accumulator and verify.

1. Develop a 4-bit Carry save multiplier and verify its function using cadence tool.

;. Design and analyze the following CMOS circuits: Inverter usin

g static, ratioed, dynamic and
domino logic styles.

3. Design a CMOS inverter and obtain VTC using Cadence Tools.
4.Draw the layout and evaluate the performance of CMOS Inverter and two input CMOS
NAND gate.

uggested Reading:
Samir Palnitkar, “Verilog HDL A Guide to Digital Design and Synthesis," 2nd Edition,

Pearson Education, 2006
Ming-Bo Lin, “ Digital System Designs and Practices: Using Verilog HDL and FPGA,”

Wiley India Edition, 2008
David A Hodges, H. Jackson and R. A. Saleh, “4 nalysis and Design of Digital Integrated
Circuits in Deep Submicron Technology", 3rd Edition, Tata McGraw Hill, 2007.
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( U (i, Vs s and Terminologics used in

d, Risk e
Risk, Vulnerability, Resilicnce, and Capacity

1 lerms
2 ‘I s of GEI‘I{]CT. Agc' Social Status, Location,
clopment Nexys

l!nilding}i Differential impacts of Disas(e
- g E_w o N ‘rs i
1*‘1":"“-‘" Disabilities: Disaster- '

fn

[;}IIT-I 1

; { Hazards and :
T Emerging Trends: Classification, Causes, Consequences and Controls

of: Geophysical hazards-Earthquakes, Landslides, Tsunami; Weather related hazards-

corological (Cyclones, and Storm- surge), Hydrological (Floods, Droughts, Avalanches),

ological (Wildfire, Cold & Heat Waves); Biological hazards-Epidemic & Pandemics;
Man-made hazards-Structural Failure,

ortation accidents, Terrorism and Wars; Emerging Disasters- Urban Areas, Climate

al and Global Trends-loss of life & Property in various hazards

Mel
Climat
Technolo
Fire, Transp
Change; Region

pical hazards- Chemical, Industrial, Nuclear;

national Framework: Disaster Management Cycle:

is, Risk Mapping, zonation and Micro-zonation,
Preparedness, Capacity Building:

\ication — Qearch and Rescue—

alys
Pre-Disaster —

soatl isasters,
Prevention and Mitigatio? of Disas

jon - Disaster Commul
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suggcslcd Reading:
. Coppola D P. 2007. Introduction to International Disaster Management, Elsevier
Science (B/H), London.

ual on natural disaster management in India, M C Gupta, NIDM, New Delhi

2. Man
R K Bhandani,

3. An overvicw on patural & man-made disasters and their reduction,

CSIR, New Delhi

4. World Disasters Report. 2009. Tnterational Federation of Red Cross and RedCrescent,

Switzerland
Anu Kapur & others, 2005, 283 pages,

5. Disasters in India Studies of grim reality,
Rawat Publishers, Jaipur
6. National Disaster Management P

7. Publications of National Disaster Manageme
Guidelines for Disaster Management
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| ROADSAFETY ENGINgRIuNG \ ou
tnet | s perweek 1

.__E‘_'l“_r__lm:‘_l_._“ week “lll‘l.\llnn of Scheme of Evaluntion \

L T P SEL: Credits
A | teury CIE, \ SEE \

3 - o e TN R

)

s : — | [ s |3

- Qbjectives:
("|1I i
. introduce the f:j'“d“:“m“ﬂls ofroad safety and youd salety audit |
iliarized with vari { .
To get famili o dcrsmn:j '“':10“3 road safety techniques, mensures and their applications.
Tobe ableto and evaluate various traffic control devi
- pamiliarize with traffic management techniques ces.

4. -amine and analyze the incid
exanmine & ncident mang
: To gement process,

i
y
2.

e Qutcomes:
TS

. Analyze Accident data.

7. Plan and design of road safety improvement programs
3. Apply the principles of road safety in urban transport

4. Apply traffic management techniques

5. Ableto plan effective incident management program

INIT-1
Lmd accidents: Causes, scientific investigations and data collection, analysis of individual

idents to arrive at real causes, statistical methods of analysis of accident data, Basic concepts
ad accident statistics, safety performance function: The empirical Bayes method

entification of hazards road location. Application of computer analysis of accident data.

IT-11
afety in Road Design: Operating the road network for safety, highway operation and counter

easures, road safety audit, principles-procedures and.practice., code of good practice and
ecklists, vehicle design factors & driver characteristics influencing road safety

NIT-IIx

% Signs and Traffic Signals: Classification, Location of signs, measures of sign

“liveness, Types of visual perception, sign reggla_tions, s:ign \tisibili.q[, .si.gn variables, Te;:t.
™SUs symbols, Road marking: Role of road_ mﬂrkmg: classification, v1sxb11}ty. Tfat‘ﬁc; s:lgn:a. st
%d, Signal face illumination and location .of SIgnals,' faclors. affecting mgrt}? es1gnl,
Uestrian’s safety, fixed and vehicle actuated signals. Design of sxgnals, area traffic control,
blineamrs, uafﬁc,impact attenuators, road side rest arcas, safety barriers, traffic aid posts

e

AIRMANM
. Board cf Studies n
e O Vv ey Electronls and Comniunication Enginee

et o LHHS e ks T wem—r
S ety Mahatma Gandhj Univgrsity M G Rqe !
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5:ul rechniques used for oy Satetyy lepis)
+Cisiation, enforeement, eduention and propaganda,

d safety improveme

v . Nt Yo as
fety camerns, tests on (| traffie calming sehemes,

o ‘rwur um‘l vehicles, pedestrinn
teoon necidents, travel demand
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)

p ~.\'

\.II Al .

5 aManngement: Introduction o .

st l;l." i|nciclcut management ;lr!gétq:h“'nm-tcns‘i“ of traffic incidents types of incidents, \

|5 2 . o 9y Ing \ y 1 H TS

5.:'-&“‘-“ jnformation. equipment ygeq: N “:lth.m }“‘!TIL management; application of ITS: {

_\1“:“_[3'. i incident management Dm: ‘ ‘“}‘““g efleetive incident management program, best
Jise b ETams. National importance of survival of transpiration

o ing and after all isas
aring natural disasters cspecially cyclones, carthquakes, floods cte and

i\‘.w‘lﬂs d lul\
at s die S o 87 - .
£ ade disasters like sabotage, terrorism etc,

__ocsted Reading:
O

|, Khanna. S.K., Justo, C.E.G and Veeraragavan, A, 'Highway Engincering', Revised 10th
Edition, Nem Chand & Bros, 2017,

», KadiyaliL.R,.Traffic Engineering and Transport planning, 9th Edition, Khanna Tech

Publishers, 2013.

Donald Drew, Traffic Flow Theory Chapter 14 in Differential Equation Models,

Springer, 1983

C. Jotinkhisty and B. Kent Lall, Transportation Engineering — An Introduction, 3rd

Edition, Pearson publications, 2017
Rune Elvik, Alena Hoye, TrulsVaa, Michael Sorenson, Handbook of Road Safety

measures, second Edition, Emerald Publishing, 2009
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I o know the basies o t‘l‘mgnunnﬁng

[ convert an algorithim intg A Pythoy wop

© o construet PYthon programs wigy, ¢ B
': To struetune & Python Program a8
© Jouse Python data Struetures-lisys, tuples, dictionnri
~ 7o do input/output with iles iy Python - feiomies
. Toconstruet Python programs us. i

onltro| Structures,
aset ol functiony

4s 1 set of abjeets,
pune Outcomes:

. Develop algorithmic solutions to sim
+ Develop and execute simple Py

ple computational problems.
: thon programs.

i Develop simple Python programs for solving problems.

+ Stucture a Python program into functions.

3. Represent compound data using Python lists, tuples, dictionarics.
& Read and write data from/to files in Python Programs

NIT-I

~duction to Computing and Problem Solving: Fundamentals of Computing — Computing
s - Identification of Computational Problems — Pscudo Code and TFlowcharts —
«tions — Algorithms — Building Blocks of Algorithms.

: ine: Py : er and Interactive Mode- Variables and
nduct wihon Programming: Python lnlt.rprclt.r an .

ﬂﬁc:suin :f,-;l;ﬁ,::elic Optmmrs — Values and Types — Stalemcms._ Reading Input, Print
2, Type Conversions, The type() Function and Is Operator, Dynamic and Strongly Typed

s2pe,

-~

. ’ ¢ if...clse,The if...clil‘.:.clsc Decision Control Statements,
:‘3:‘_2::{\ Stnttc'%c)g!f\;h'ilil;cng‘fJ '[I)‘h'l‘hc for Loop, The continue and break Statements
ement, ;

4

L . only Used Modules, Funcligr} Definition and Calling the
.,,:;“n':s:rgutll-ln Flé[:cttlon:;ﬂc:r:g“:'oi d)FuncliOHr Scope and Lifetime of Variables, Default
) ¢ retun Statem ey
%lm- Keyword Arguments, Command Linc Arguments

asic String Operations, Accessing Characters in String
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|
i .<l\m“ €. String Mclhnd'i. Forma
._|F~" ations list slices, list metlhogs list 1 Hing Strings
2 . ; 5 Unp m .
J4™ st tuple assignmen Wtability, alinsing, cloning lists. 1ic
Ii‘i‘ p p L tuple pg et B, cloning lists, list
er m v
{)rjk alue; Dictionaries operations and
I‘,:h*"' . s
¢ ., orocessing = list comprehens;
list P : ensiony .
.i-sl"‘“"dﬁioﬂ sort, merge sort, histogram, + Wustrative: programs: selection
et
!‘l{’!n'
l'SIT‘IIl

) Ex-‘-"-‘l“i““: Tcxl‘ files, readin
" inﬁ- orors and exceptions, handlin
;ljmrﬂuﬂle copy file

P

|!fL

g and wriyj
Bexcept:(::;ng files, format operator; command line
» modules, packages; Illustrative programs:

. Basic StrANg Operations, String Slicing, Testing, Searching, and Manipulating Strings

g P
pi;tiﬂﬂ“ﬁ“ and Sets: Dictionaries, Sets, Serializing Objects,

DT[.IV

c;.(}ricntcd Programming: Classes and Objects, Creating Classes in Python, Creatin
s in Python, The Constructor Method, Classes with Multiple Objects, Class Attributes
Data Attributes, Encapsulation, Inheritance The Polymorphism.

Obje
05jec
yersus

[uutiional Programming: Lambda. Iterators, Generators, List Comprehensions.

UNIT-V

GUI Programming: Graphical Us
Widgets, Organizing Widgets with F
ity Widge Using Labels as Output

er Interfaces, Using the tkinter Module, Display text with Label
rames, Button Widgets and Info Dialog Boxes, Getting Input with
Fields, Radio Buttons, Check Buttons.

Suggested Readings:

l. Richard L. Halterman «[earning To Program With Python™, Copyright © 2011,
. ar ' ’
body. Exploring Data Using Python 3", Severance.

2. Dr. Charles R, “Pythonf or Ever)
2016.

“ jnrraducfl'ﬂn to Python Programming”, CRC Press, Taylor

3 Gowrishankar S., Veena A
& Francis Groups 2019

'vrh"nk B’rha":

4. Allen B. Downey:
— ishers, 2016
e st [P

How!0 Think Like a Computer Scientist”, 2™ Edition,

231
Board of Swgias I

e g = Hedronls and Comnrericaton Englneering
ék%‘&“/.mmm Wahatma Ganchi Uriverséy, NLG- 509254,

L8
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[’/l‘”fﬁ:-______________ S \ Course Type
m CYBER SECURITY \ or
ﬂqui-‘"" Contact hours per week Durntion of | Scheme of Evaluntion
V " SEE = ¢ Credits
(Hours) CIE SEE

3 3 20 l 1 3 J

(nul'“' Ohjecli\'cs:

1. Learn the various threats in networks and sccurity concepls

Apply authentication applications in dify crent networks.
Understand security services for emajl,

t;.a \.J

Awareness of firewall and 1T laws and policies.

Lta
.

Course Outcomes:

{. Understand the various network threats

Analyze the forensic tools for evidence collection

2

Lab

Apply the firewalls for threat analysis

UNIT-I

Fthical hacking, Attack Vectors, Cyberspace and Criminal Behaviour, Clarification of Terms,
Traditional Problems associated with Computer Crimes, Realms of Cyber world, brief history of
the internet. contaminants and destruction of data, unauthorized access, computer mtrusmns',
’ malicious code, virus attacks, pornography, software piracy, mail

white-collar crimes, viruses and _ o]
scenity in internet, Cyber psychology, Social Engineering,

bombs, exploitation, stalking and ob

UNIT-11
<. Forensic software and handling, forensic hardware and

Introduction to Digital forensic

‘handling, analysis and advanced tools,
Audio-Vl

and fingerprint recognition,
e W

r’:f li 'vi* 3

forensic technology and practices, Biometrics: face, iris

ideo evidence collection, Preservation and Forensic
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_rvation of mobile cvidences, socjal media ,

analysis, data rctrieval, Email analysis from
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th, Policies and IT Act

s of Law and Technology,

Introduction to Indian Laws, Scope and Jurisprudence, Digital
jgnatures, E Commerce-an Introduction,

possible crime scenarios, law coverage, data
erchange, mobile communication development, smart card and expert systems Indian Laws

pformation Technology Act 2000, Indian Evidence Act, India Technology Amendment Act
(08, Indian Penal Code , Computer Security Act 1987, National Information Infrastructure
’ otection Act 1996, Fraud Act 1997, Children Online Protection Act 1998, Computer Fraud and
Abuse Act 2001, Intellectual Property, IP Theft, Copyright, Trademark, Privacy and Censorship,

Introduction to Cyber Ethics, rights over intellectual property, Corporate IT Policy Formulations,
Compliance Auditing.

Suggested Readings:
. Charles P. Fleeger, "Security in Computing”", Prentice Hall, New Delhi, 2009.

2. BehrouzA.Forouzan, “Cryptography & Network Security”, Tata McGraw Hill, India,
New Delhi, 2009.

3. William Stallings, “Cryptography and Network Security”, Prentice Hall, New Delh,

2006. _
4. Chalie Kaufraan. Radia Perlman, Mike Speciner, “Nenwork Securily: Private
Communication in a Public Nenwork”, Pearson Education, New Delhi, 2004.

:» Thomson Leamning, Boston, 2007.
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g ez, “lnivodie John Wiley & Sons, New York, 2004.
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) abling e student to:

1. To understand complexity of Deep Leaming

algorithms and (hejr limitations,
alysis oriented computing,

- algorithms iy Practical applications.

5. Toperform experiments in Deep Learning using real-world data,

2 To ynderstand modem notions in dagq an

. Toapply Deep Leaming

urse Qutcomes :
Lrb,cmdem will be able to

—

. Understand the concepts of Neural Networks, its main functions
)

econopipeline operations and the
ex

1=

Implement.

an

Leamn topics such as deep learning al gorithms, understand neural networks and traverse

the layers ‘of data abstraction Convolutional neural networks, recurrent neural

networks, training deep networks and modifications Build degp leaming models in
PyTorch and interpret the results

UNIT-I

Arificial Neural Networks: Introduction, Perceptron, XOR Gate ,Perceptron Training
Rule, Activation Functions.

Linear Neural Networks: Linear Regression, Implementation of Linear Regression,

Sofimax Regression The Image Classification Dataset , Implementation of Softmax

Regression.

UNIT-11

Multilayer Perceptrons:

Multilayer p pt ns. Implementation of Multilayer Perceptrons, Model Selection,
ayer Perceptrons,

Uﬂderﬁtling and Overfilling, Wei

P“’Pagation, and compulationﬂl

ght Decay, Dropout, Forward Propagation, Backward

Graphs, .
g Housc l’nccs on Kaggle. -.!

Numerical Stability ond Initialization,

Considel'ing the Environment, Predictin @{ybt/ Soard a}%tuﬁgf
' 00
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I tionto CNNs. Kernel filter, p rinciples behind CNNs, Multiple fillt
ple fillters,

e
e Cﬂll‘ olutional Neural Networks
\

v
et ate Scheduling,

Comglunonal Neural  Networks (AlexNet)

Networks  Usi VGO),
ork in Network (NiN), Networks with p ths Using Blocks: { )

arallel Concatenations (GoogLeN h
gLeNet), Batc
mhzauoﬂs Residual Networks (ResNet), Densely Connected Networks (DenseNet).

llth'“
‘cural Networks:
11rﬂ"'r'mt hR I:Drks. Sequence Models, Text Preprocessing, Language Models and
, Recurre
e Dataset nt Neural Networks, Implementation of Recurrent Neural Networks from

eratch, Concise Implementation of Recurrent Neural Networks, Back propagation Through

[}L‘I

IC[\

Timé

vfodern Recurrent Neural Networks: Gated Recurrent Units (GRU), Long Short Term
Memory (LST), Deep Recurrent Neural Networks, Bidirectional =~ Recurrent Neural
Networks, Machine Translation and the Dataset, Encoder-Decoder Architecture, Sequence

(o Sequence, Beam Search.

UNIT-V —
Auto Encoders: Types of Auto Encoders and its applications

Generative Adversarial Networks: Generative Adversarial Network, Deep Convolutional

Generative Adversarial Networks
Suggested Readings:

12 Gocd Tellow, I Bengio, Yo and Courville, A., "Deep Learning", MIT Press, 2016.

L by C Lipton, Mu Li, and Alexander J. Smola, "Dive into Deep
+Aston Zhang, )
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To learn Synthesis and FPGA design flow

P

Todesi gnanddcvcloprcaltimcapplications:Bunth‘smultiplier,Dividcr,hardwircd control for

pasic CPU, FIR filter

Course Outcomes:

d distinguish different Verilog HDL modeling styles.
nalyze Verilog » HDL models of combinational and sequential circuits.

p Verilog HDL modeling and test

|, Implement an

2, Construct and a

3, Design and develo bench for digital systems for the
given specill jcations.

4. Outline FPGA design flow and timing analy

5. Understand implcmcntallon of real time applications.

sis.

DLs, Differences between HLL, HDL and
Number Specifications, Strings,
es, Port declaration and

UNIT.
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UNIT-V

Addition, Multiplication,

:- Division, Arithmetic and Logic Unit (ALU), Timer, Universal Asynchronous Receiver and
Trnsmitter (UART), DSP modules: FIR and IIR filters, CPU design: Data path and control units

]
.l
i
|

|
!

i
i
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Suggested Reading:

1. Samir Palnitkar, —Verilog HDL A Guide to Digital Design and Synthesis,) 2nd Edition,

Pearson Education, 2006..
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Wiley India Edition, 2008
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phy sical layer, data link layer, network layer and transport layer B

ide an intr
3, Prov oduction to the evolution of wireless systems and current wireless
technologies

4, Provide an introduction to fundamental concepts in the understanding of

Telecommunication and optical communications systems

5. Provide an introduction to fundamental concepts in Analog and Digital Communications
ffaursc Outcomes:

1. Understand the working of analog and digital communication systems.

. Understand the Data Communication and Networking

h lution of communication technologies from traditional telephony
g evo
. Understand t S

m wireless communicati ‘
unications systems

; P
5. Understand the principles of optical c0

2 -
3. Understand the concepts of modulationand demodulations
4

systems to mode

\UNIT-1 quency Spectrum, Signal and its
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‘ cati Types of Communication
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| Channes, Signal Transmiss!
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ation and demodulation, Digital converters, Digital modulation scl
schemes - ASK, FSK

pu‘l' .
"‘K arsks Pigital demodulation
4

(1.\11.' “1
i communication and Networking: Network Models, 0SI Model, Data Link L Med
» ) nk Layer = Media

Ethemet, Netwark
ACSS control, Ethemet, Network Layer ~ Internet Protocol (IPv4/IPvG6), Transport Layer -

"[ff‘- U pr

LA
icati - s
mpmmmumca ion Systems: Telephones, Telephone system, Paging systems, Interet

felephony- Opucal.Communications: Optical Principles, Optical Communication Systems, Fiber
optic Cables, Op tical Transmitters & Receivers, Wavclength Division Multiplexing

NIT-V
tireless Communications: Evolution of Wireless Systems: AMPS, GSM, CDMA, WCDMA,

And OFDM. Current Wireless Technologies: Wireless LAN, Bluetooth, PAN and ZigBee,
pfrared wireless, RFID communication, UWB, Wireless mesh networks, Vehicular adhoc

‘peworks
Suggested Reading:
1. Louis E. Frenze ms”, 3¢, McGraw Hill

f publications, 2008.

2. Behrouz A. Forouzan,’

1
" 3. Kennady, Davis, “Electronic Communication

4. Keiser Gerd “Optical Fiber Communication (SIE)

‘Data Communications and Networking”, 5e TMH, 2012.
s systems”, 4e, TMH, 1999.
» 5th Edition, McGraw Hill Education

| India2017.
5. Simon Haykin,

Wiley publications, 2006

“Communication Systems”, Sth Edition,
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To know the applications of various lamps to fuctory lighting, street lighting cte
To understand the concept of electric traction including speed ~ time curves of different

rraction services.

purse Outcomes:

1. Identify a suitable heating scheme for a given application.

7. ldentify proper welding technique and various characteristics of batteries.

aws related to illumination.

3. Study the nature and production of light and |
ature and operation and their objectives,

4. Classify types of clectric light sources based onn

performance and reliability.

rmine the speed-time characteristics
mod:.s of operation.

| 5. Dele of various traction services and also estimate the

I
{
| cnergy consumption levels at various

g. Description, operation and
Induction

NIT-1
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111‘” S Construction and maintenance, Charging
fing ofhatteries. | s
o
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muminﬂ““": Introduction, nature and production of light, Sensitivity of the eye, Units of light.

L mverse square law i , :
The In q and cosine law, Solid angle, Lighting calculations, Determination of

\.S.C.P. Rousseau’s construction.

(NIT-IV
rvpes of lamps - Discharge lamps, Sodium vapour lamps, Mercury vapour lamps, Fluorescent

pmp and LED lamps. Starting and power factor corrections, stroboscopic effects, Application to

fctory lighting, Street lighting and Flood lighting.

|

UNIT-V
ion. Transmission of drive, Systems of track

Electric Traction: System of Electric Traction,
Tractive effort, Power of Traction motor,

dectrification, Traction mechanics, Speed time curves,
efficient of adhesion.

Specific energy consumption, Mechanics of train movement, Co

_ Suggested Reading:
ectric Power, Dhanpat Rai & Sons, 1997.

1. Partab H, Art and Science of Utilization of El
5. K.B. Raina & S.K. Bhattacharya Electrical Design, Estimating 1. and Costing, Wiley

Eastern Ltd., 1991.
Dhanpat Rai & Sons, 2000.

3. Partab H, Modern Electric Traction,
4. B.L.Theraja, A Text Book of Electrical Technology, S.Chand & Company Ltd, Vol-1.
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importance of earthing
Safety Policy, hing system,
¢. Understand standards on clectrical safety,

ectrical

quipment enclosure for
Understand Management

different IE Rules and Acts.
Course Outcomes:

1. Explain the objectives and precautions of Electrica| safety, effects of shocks and their
prevention.

ty in hazardous areas, Equipment carthing and system
neutra] earthing,
5. Statethe electrical systems safety management and [E rules,

UNIT-1

Introduction to electrical safety, shocks and their prevention: T_erms and definitions,
objectives of safety and security measures, Hazards associated with electric current, and voltage,
who is exposed, principles of electrical safety, Approaches to prevent Accidents, scope of
bject electrical safety. . . .
;lrli :J:;r; and secondary electrical shocks, possibilities of getting electrical shock
medical analysis of electric shocks and its effects, shocks due to flasty Spark 0
of shocks, safety precautions against contact shocks, flash shocks, burns, resi
ind shops.

and its severity,
ver's, prevention
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rounding nm{ Ef{uipmcnl Grounding, Equipment Earthing, Functional Requirement of carthing
<em, description of o carthing system, neutral grounding (System Grounding), Types of

Grounding Methods of Earthing Generators Neutrals,

UNIT-V
Safety management of cleetrical sy

safety Policy, Safety organization,

stems: Principles of Safety Management, Management
safety auditing, Motivation to managers, supervisors,

employces.
Review of ie rules and acts and their significance: Objective and scope = ground clearances
and section clearances = standards on clectrical safety - safe limits of current, voltage -Rules
artl, 2,3,4 & 5).

regarding first nid and fire fighting facility. The Electricity Act, 2003, (P

| Suggested Reading:

1, S.Rao, Prof. [4.L.Saluja, “Electrical sul't_:ty,
management”, 15t edition Khanna Publishers. T
2. Pradecp Chaturvedi, “Encrgy management policy,

publishing company New Delhi, 1997.
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| 1 1o anderstand the Il.ll'ld:ll'n.t‘l\l‘:ll coneepts of 30 Printing, its advantages and limitations.

. To know the working principle, advantages, disadvantages ond applications of liquid

" colid and Powder based 3D Printing Technologies, '

3. Toknow the various types of STL file errors and olher data formats used in 3D Printing
Technology.

4 Toknowthe features of various 3D Printing soNware's

5. Toknow diversified applications of 3D Printing Technologics.

Course Qutcomes:

1. Interpret the fcaturc§ 01‘31'3. Printing and compare it with conventional methods.
2, Nlustrate l.hc working principle of liquid, solid and powder based 3D Printing
Technologies.
3. Identify various types of errors in STL file and other data formats used in 3D Printing
Technology.
- 4. Select suitable sofiware used in 3D Printing Technology.

it App!y the knowledge of various 3D Printing technologies for developing innovative
! applications.

UNIT-1
] ’ ; _
Introduction: Prototyping fundamentals: Need for time compression in product development,

.:.Histurical development, Fundamentals of 3D Printing, 3D Printing Process Chain, Advantages
und Limitations of 3D Printing, 3D Printing wheel, Commonly used Terms, Classification of 3D
printing processes, F undamental Aulomated Processes: Distinction between 3D Printing and

Conventional Machining Processes.

!

UNIT-I1

f'quid-bascd 3D Printing Systems: Slerco Lithography Apparatus (SLA): Models and

* specifications, Process, working principle, photopolymers, photo polymerization, Layering
hnology, laser and Jaser scanning, Applications, Advantages and Disadvantages, Case studies.

:J’ulyjcl: Models and specifications, Process, working principle, Applications, Advantages and

Disadvantages, Case studies Solid-based 3D Printing System: Laminated Object Manufacturing
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Mmm, and specitieations, Process, working prineiple, Applications, Advantages ond
-103 : s, Cuse studies, Fused Deposition Modeling (FDM): Models and speclfications,

1..1 . . L]
1-.-.1*1“:‘.1"!: prult'il‘h'- Applientions, Advantages nnd Disadvantages, Case studies,
g\

4 -. Il . ' - H 1 i
I'I‘l:.rluastd 30 Printing Systems: Working principle, Specifications, Mulerlals used, I'rocess,
r."“,‘_m{.mg‘ Advantages and Disadvantages, Case studies of the following 30 Printing
et like Selective laser sintering (SLS), Selective Laser Melting (SLM) and Direet

ding (DMLS), Laser Engineered Net Shaping (LENS), Electron Beam Melting

; dm;ﬂh‘h‘""f"_
] Laser Sinte
el

lﬂ‘.\n.

11-1V
Eglgﬁll‘ﬁ“ﬂ Data Formats & Software: STL Format, STL File Problems, Consequence of
puilding valid and Invalid Tessellated Models, STL file Repairs: Generic Solution, Other
anslators, Newly Proposed Formats. 3D Printing Sofiware’s Features: Magics, Mimics, Sal_ld
w Expert, 3 D Rhino, 3 D doctor, Flash Print, Object Studio, Cura, ITK Snap, 3-malic,

View, View EXPert, - !
I 3-matic, Simplant, MeshLab, Ansys for Additive Manufacturing.

gimplant.

UNIT-V - —_— ;
spplications of 3D Printing : Application in Design, Application in Engincering, Analysis and

planning, Aecrospace Industry, Automotive Industry, Electronic Industry, Jewellery Industry,
coin Industry, GIS application, Arts and Architecture. RP Medical and Bioengineering
Applications: Planning and simulation of complex surgery, Customized Implants & Prosthesis,
Design and Production of Medical Devices, Forensic Science and Anthropology, Visualization
of Biomolecules. Biopolymers, Packaging, Disaster Management, Entertainment and Sports

industry.

' Suggested Reading:

Chee Kai Chua and Kah Fai Leong, “3D Printing and Additive Manufacturing Principles
and Applications” Fifth Edition, World scientific ' .

2. Additive Manufacturing Technologies: 3D Printing, Rapid Prototyping, and Direct
Digital Manufacturing- Ian Gibson, David W Rosen, Brent Stucker, Springer, Second

Edition, 2010. . .
. Rapid Prototyping & Engineering Applications — Frank W.Liou, CRC Press, Taylor &

Francis Group, 2011. i g p— .
4. Rafig Noorani, Rapid Prototyping: Principles and Applications in Manufacturing, John

Wiley & Sons, 2006. ;
5. NPTEL Course on Rapid Manufacturing. https://nptel.ac.in/courses/112/104/112104265
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e Obie
e
] undcrstand the theory @
' gructural systems.
, To lcam Approxima

“ methods. ]
To leam formulations for a variety

> Implemematiuns of element formulations
s To understand modeling and analys

Course Qutcomes:

1. Demonstrate a basic understanding of the

and numerical jmplementation.

2, Demons
develop FEA models that adequate

physical systems-

Underlying the FEA a5 applied to sol

Golve 2D vector Vi

applications.

5. Create his/her ©
problems.

o

wn FEA computer pro

UNIT-1

Introduction:
| Engineering — Go
1Eigcn Value prob
| Value Problems—

Historical Background —
verning Equations — Discre

Ritz Techni

\

|

UNIT-II

: One-Dimension
| Element types- Lincar and Hi

tion theory for structural pro

trate the ability to invoke appropriat
ly and efficiently

id mechanics.
iable problems and analyze hig

lems— Weighted Residual Me
que — Basic concepls 0

al Problems: One Dimensional
gher order Elements -

nd application of the finite clemen
blems as the basis for fini

of elements in one,
will be examined usin

is of structures Using planar,

concepts, math

grams using Matlab to solve simpl

Mathematical Modeling ©
te and continuous models —

thods — Variational
f the Finite Element Method.
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e assumptions, select proper €l
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te element

d three dimensions.

g Matlab.
solid, and plate elements

ematical formulation
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her order elements and its

e engineering

f field problems in
Boundary, Initial and
Formulation of Boundary

Sccor}d Order Equations — Discretization —
Derivation of Shape functions and Stiffness

goard Of gpicties In -
Comamsianda £ngin
e . ﬁ':-;eszit‘;,}iLG-HﬁZEi

Scanned wWith camscanner

Scanned with CamScanner



e

o veetors= Assembly of Matrices = Solution of
«J‘ e y lntrices = Solution of problems from solid mechanics

\]
o and If, Lonpitudinal vibration (requencies nnd
A ns!eT s and mode shapes,
|
’,l

i ]

o1 Senlne Vavinble Problems: See .
wml roblems: Second Order 2D Equations involving Scalar

i Wt I sl

AN et TR : 3

{ . . 1 U :a . R - .

W panetion® Varintional formulation =Finite Element formulation = ‘I'ri ;

e Pl element matrices ulation = ‘Trinngular clements
"'"*T'“\c anetions e ;LLE mnd veetors, Application to Field Problems ~ Thermal
Sl Torsi wm elreulur shalls - @ :

St yrsion 0F NG ur shalls -Q livaais y

s Iv Quadrilateral clements - Higher Order Elements,

-\.-|-.|\’ sanal Veetor Varinble P ;
enstor inble Problems: Equations of clasticity — Planc stress, plane

0

1\“‘ )““ . I . ll

it qnd axisymine ric problems — Body forces and temperature cffects - Stress calculations -
;'I.*ﬂt' qnd shell elements.

Y T

.' Formulation: Natural co-ordinate systems — Isoparametric elements = Shape

I qrametric

actions for iso p
dcal integration an
Techniques to Dynamic problems — Introduction to

arametric clements — One and two dimensions — Serendipity elements —

d application to planc stress problems — Matrix solution techniques —

f\pme
Analysis Software.

Solutions

Suggested Reading:
Chandraputla and Ashok, D. Belgundu
2002, 3rd Edition.

. Tirupathi R. » Introduction to Finite Elements in
ng”, Pearson Education,

“The Finite Element Methods in Engineering”
s, Wiley Publication, 1984.

hod”, McGraw-Hill Company, 1984.

Enginceri
2. RaoS.S,
3. Scgerlind, L
4, ReddyJ.N,

, pergamon Press, 1989,

J. “Applied Finite Element Analysi

“An Introduction to Finite Element Met

atritAN
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! s taught with the objectives ol enabling the student to:
‘l-'\\ -
i pamiliarize students with various robot configurations.

, Leam to perform fon\'m_‘d and inverse kinematics for general robot configurations.

Familiarize With various trajectory planning and control techniques.

Will learn to integrate various components in to a robotic system.

Am

(qarse Qutcomes:
D: completion of this course, the student will be able to :

1. Identify and classify various robot configurations with their workspaces & their usage in
industry

I

Perform forward and inverse kinematics operations & determine singularity conditions for
various robot configurations

b

Implement various path planning techniques & control algorithms for computing end
effectors’ motions for generalized robotic tasks

4. Understand and Use appropriate sensors for specified applications Interface various hardware
and software components to develop robotic systems for industry including the effects of

multiple finger kinematics

UNIT-1

Brief History, Types of robots, Overview of robot subsystems, resolution, repeatability and
accuracy, Degrees of freedom of robots, Robot configurations and concept of workspace,
Mechanisms and transmission, End effectors and Different types of grippers, vacuum and other

methods of gripping. Pneumatic, hydraulic and electrical actuators, applications of robots,
specifications of different industrial robots.
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F Il A ! e s Yy 4 aoe i

g‘_lff e puler angle and RPY representation, Homogencous transformation matrices,
[ll ¥ ¥ H H E Rl Al ‘. . " H . L] " H

l,-,n‘ o T potation, Direet Kinematics, Derivation of DIT parameters for various robot

;r‘ v ik Representation ofabsolute position and orientation in terms of joint parameters.

| -'|.'I|"l

r1|ﬁﬁ!.

U

e lircet Vs

{ s, direel Vs

R ,.u'lllt 1 inverse Kinematics, inverse oricntation, inverse locations,

a
Y i I)ciﬂﬂm“‘“"‘“ ol Singular conditions for various common robot configurations,
il

|
"
s

,1[T v
clory Planning: joint mmmﬂl'ﬂwn task space interpolation, execution of user specified

[I"J
.. Independentjoint control, PD and PID feedback, Computed torque control

\'IT"’
sg]’S types of sensors, tactile & non tactile sensors, sensors to measure Position, velocity &

I.{JIET&“O“ measurement, Optical encoders. Range and Proximity sensing, acoustic, pneumatic,
..|[ effect sensor, Eddy current sensors, Force and Torque sensors. Vision: Image acquisition,

L;ts & components of vision system, Image representation, digitization, binary, gray scale,
\UB representation, Image processing, Image segmentation, image smoothening, object

mplnm, object recognition. Robots used in general applications like material handling,

E «ess applications assembly operations, inspection applications, healthcare, entertainment.

figgested Reading:
|. “Robotics and Control”, Tata McGraw-Hill, 2003.

Nagrath and Mittal,

Spong and Vidhyasagar, “Robot Dynamics and Control”, John Wiley and sons, 2008.
S K Saha, “Introduction to Robotics , 2nd edition, TMH, 2013

Harry Asada & Slottine “Robot Analysis& Control” , Wiley Publications, 2014

Fu. K.S, Gonzalez, R.C., Lee, C.S.G, Robotics, control, sensing, Vision and Intelligence,

S v

McGraw Hill International, 1987
A Mathematical Introduction to Robotic Manipulations- Richard M. Murray, Zexiang Li,

S.Shankar Sastry CRC Press.Inc. Ist cdiiion,;&% @Aﬁ
// o gie g

i
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i katra Gandhi University Mahedras L s 5

' K- KAl ROkDA 5080072 Scanned with - .amscanner
i = e i

Scanned with CamScanner



C”"m[, r;,;l'l‘u — ————
....___‘___--_—‘ B e |
—~—— ( Clype
I ]{INCIPIJI':S Or MA ———— _ e th
' NACGEM N e !
Fﬁ:.?,r.r%\f'*Mr'.N i o J
Sl-:j‘-;n of [.‘itlmncmlﬁllrmllun k
(houry ot I o Credity
J
30 45 3 i
45 | n
i
(guﬂgingaiﬂ“_’ E?: This course aims to
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mentals and insights of management. &
ly

) Unflcrstand the nature and purpose of planni
. Gain the knowledge about the frame “?0?;2?2; anizi
Underst:'md the essence and significance of dircglinlzmg'

" Recognize the importance of controlling and its ominmcs .

L e L D —

coURSE OUTCOMES: After the completion of this course, the student will be able

1. Identify and evaluate the principles of management
2 Dem?nstrate the ability to have an effective and realistic planning
3. Identify the nature and the type of organization

4. Apply the tools and techniques of directing
5. Explain and evaluate the necessity for controlling and further refineme

nt of an organization

Managemen Science or Ar, Manager VS Enlrepreneur;
Basic management theories by FW Taylor, Henry Fayol; Managerial Roles
zations - Sole Proprietorship, partnership, Company; How startups

Evolution of g :
and Skills; Types of Business Organ! )
are built- An overview. Organization Culture and Environment; Contemporary Management [ssues and

Challenges-

UNIT-1
¢ Concept of Management, Management-

of Plans, Environmental Scanning — SWOT

UNIT - 1T Planning:
i nning Process, Types
Nature and Puspose of Plaoniie e : ves (MBO), Strategies — Types of Strategies, The

i - .ctives, Managing by Objecti 1
';nd PE?’TPT::L);?S' g:ﬁis The TOWS (Threats, Opportunilics, Weaknesses and S“eﬁg‘fﬁ) Matrx,
PIII:;:;S;;; Tools afd Techni{;ues ino Plant Location and Layout. Policies- Types: Decision Making
1 = A
~Types of Decision, Decision n

i
|
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letufuﬁ cew J, Dubrin, Es:?t.ntmls.of Management”, 9th edition, Thomson Southwestem, 2012
, Harold Koont2 and _['if““'f'- Weihrich, “Essentials of management: An International & | adershi
> perspective”, 9th edition, Tata McGraw-Hill Education, 2012, Aalership

S”Qgﬁtggudgl L Hill nd §
1.«Charles W.L Hill and Steven L McShane, “Principles of Mana sement”, Special Indian Edt
*' McGraw Hill Education, 2007, 2 pecial Indian Edition,
¢ 7. Don Hellriegel, Susan E. Jackson and John W. Slocum, “Management- A )
zpproach”, 11th edition, Thompson South Western, 2008, > A
5. Harold Koontz and Cyril O’Donnell “Principles of Management””, Tata McG i
: : ’ raw Hill, 2017
Stephen P. Robbins, David A.De Cenzo and Mary Coulter, “Fundame AL
Prentice Hall of India, 2012. » Fundamentals of management”,
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