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Preamble

To meet the challenge of ensuring excellence in engineering education, the issue of quality needs
to be addressed, debated and taken forward in a systematic manner. Accreditation is the principal
means of quality assurance in higher education. The major emphasis of accreditation process is
to measure the outcomes of the program that is being accredited. In line with this Faculty of
Science and Technology (in particular Engineering) of University of Mumbai has taken a lead in

incorporating philosophy of outcome based education in the process of curriculum development.

Faculty resolved that course objectives and course outcomes are to be clearl fined for each

course, so that all faculty members in affiliated institutes understand the t roach of

course to be taught, which will enhance learner’s learning process. dit and
grading system enables a much-required shift in focus fi ache 1 er-centric
education since the workload estimated is based on the invest ing and not in
teaching. It also focuses on continuous evaluati quality of education.
Credit assignment for courses is based on 15 process, however content
of courses is to be taught in 12-13 weeks and ini to be utilized for revision,

guest lectures, coverage of content be

The present curficulum will be implemented for Second Year of Engineering from the academic
year 2020-21. Subsequently this will be carried forward for Third Year and Final Year
Engineering in the academic years 2021-22, 2022-23, respectively.

Dr. S. K. Ukarande Dr Anuradha Muzumdar

Associate Dean Dean

Faculty of Science and Technology Faculty of Science and Technology
University of Mumbai University of Mumbai
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Incorporation and implementation of Online Contents from NPTEL/ Swayam
Platform

The curriculum revision is mainly focused on knowledge component, skill based activities and
project based activities. Self learning opportunities are provided to learners. In the revision
process this time in particular Revised syllabus of ‘C’ scheme wherever possible additional
resource links of platforms such as NPTEL, Swayam are appropriately provided. In an earlier
revision of curriculum in the year 2012 and 2016 in Revised scheme ‘A" an " respectively,

efforts were made to use online contents more appropriately as additiona’ erials to

are reduced to 171, to provide opportunity of se g 2 ers are now getting
sufficient time for self learning either through on onal projects for enhancing
their knowledge and skill sets.
The Principals/ HoD’s/ Faculties i re required to motivate and encourage
ing, resources avatlable o

learners to use additio latforms such as NPTEL/ Swayam.

Learners can be advised nline courses, on successful completion they are required to

submit certification sa 11l definitely help learners to facilitate their enhanced
learning based eiri

Dr. S. Dr Anuradha Muzumdar

Associate Dea Dean
Faculty of Science and Technology Faculty of Science and Technology
University of Mumbai University of Mumbai
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Preface

Engineering education in India has to prepare budding minds for applying multidisciplinary
knowledge for product and process innovation. Mechatronics is a new branch of engineering
introduced in University of Mumbai from 2015, which synergistically applies the fundamentals
of Mechanical, Electrical, Electronics and Information systems engineering to develop new
products and processes. Thus Mechatronics focuses on development of products and processes
that require combined application of multiple engineering domains.

Several changes in technological trends have happened since the introduction gflast syllabus of
Mechatronics in 2015. New avenues for synergistic application of fundamengals from multiple
disciplines are opening up every day with technologies such as 3D
Machine learning etc. are becoming popular. The curriculum is desi ing the
students for a career in four major focus areas (a) IndustridlfAutomati
(c) Digital Design and Manufacturing (d) Intelligent Control¥an achi ng. There are
upcoming career opportunities in all these domains. A C is made to include

The Updated Program Educational Objectives i sion of the undergraduate
program in Mechatronics Engineering are listed
1. To prepare the Learner in buildin ough interdisciplinary approach.

2. To prepare the Learner to use madern tools ing different disciplines of engineering in
order to solve real life problems and fourth industrial revolution.

3. To prepare the Learner f ational Organisations and to excel in
their Postgraduate stud ge and motivate the art of self-learning.

4. To inculcate a profes ethical attitude, good leadership qualities in the Learner’s

thought process.

We trust this revi ve abus come up to the expectations of all stakeholders. We
cord e thanks and appreciations to the various contributors from the
fort most learned inputs in framing this syllabus.

wish top

Board o i Mechanical Engineering

Dr. Vivek K. apwar : Chairman
Dr. S. M. Khot : Member

Dr. V. M. Phalle : Member

Dr. Siddappa Bhusnoor : Member
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Program Structure for Final Year Engineering

Semester VII & VIII
UNIVERSITY OF MUMBAI
(With Effect from 2022-2023)
Semester VII
'lggz:)cnht;nc% f_lc;:f:;l; Credits Assigned
Course Code Course Name
Theory Pract Tut. | Theory | Pract. Tut. Total
Automotive
MTC701 Mechatronics 3 B B 3 3
Design of
MTC702 Mechatronic 3
Systems
MTDLO703X Department Optional 3
Course — 3
MTDO704X Department Optional 3
Course — 4
ILO701X Institute Optional 3
Course — 1
Automotive
MTL701 Mechatronics 1
Laboratory
MTL702 Mechatronics 1
Laboratory
Departmen
MTL703X Course — 3 L. 1
MTP701 Major Project 6° -- -- 3 -- 3
-- 6 21
Examination Scheme
Term
Theory Wor 701.3:: Total
k
Course Co se Name
Internal Exam.
Assessment End | 5 tio
Avg Sem. i
Testl | Test2 Exam| (in Hrs)
MTC701 | futomotive 20 | 20 |20 8 | 3 ~ | =] 100
Mechatronics
Design of
MTC702 Mechatronic 20 20 20 80 3 -- -- 100
Systems
MTDLO703X | DepartmentOptional 54 | 55 | 50 | g0 | 3 ~ |~ | 100
Course — 3
MTDO704x | DepartmentOptional |5y |50 | 5 | g0 | 3 ~ |~ 100
Course — 4

University of Mumbai
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[LO701X | Institute Optional 20 | 20 | 20| 80 3 - - 100
Course — 1
Automotive
MTL701 Mechatronics - - - - - 25 25 50
Laboratory
MTL702 Mechatronics B B B B B 75 75 50
Laboratory
Department Optional
MTL703X | o irse — 3 Laboratory | B B B B 25 2 >0
MTP701 Major Project 1 - - - - - 50 2 50
Total - - 100 | 400 - 700

$ indicates work load of Learner (Not Faculty), for Major Project

Course Code

Sem. VII: Department Optional

Course- 3 Laboratory

MTL7031 Digital Signal Processing
MTL7032 Neural Network and Fuzzy Logic
MTL7033 Finite Element Analysis

Q\'b
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Students group and load of faculty per week.
Major Project 1 and 2:
Students can form groups with minimum 2 (Two) members and not more than 4 (Four) members
Faculty Load: In Semester VII — 2 hour per week per project group
In Semester VIII — 1 hour per week per project group

Department Optional Courses

Course Code Sem. VII: Department Optional Course Code [Sem. VII: Department Optional
Course- 3 Course -4
MTDLO7031 |Digital Signal Processing MTDLO7041 [Product Design and Development

MTDLO7032 [Neural Network and Fuzzy Logic MTDLO7042 Medica

MTDLO7033 [Finite Element Analysis MTD 04 3gvti Mechanical Systems

Institute Optional Courses

Course
Code
1ILO7011

ILO70,
ILO7013 ement Information System

ILO7014 1 of Experiments

ILO7015 ation Research

ILO7016 Cyber Security and Laws

ILO7017 Disaster Management and
Mitigation Measures

ILO7018 Energy Audit and Management

ILO7019 Development Engineering

# Common with all branches

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



Course Code Course Name Credits

MTC701 Automotive Mechatronics 03

Prerequisite: MTC502 Sensors and Actuators, MTC504 Embedded Systems
Objectives

D
2)

3)

Introduce the learners to application of mechatronics in automobiles
To develop understanding of working of various mechatronic systems in automobiles

To introduce vehicle networking and communication

Outcomes: Learner will be able to...

1)
2)
3)

4)
5)

6)

Explain Vehicle architecture and Electronic Control units

Explain electronic transmission control and its typ

Explain working of Driving assistance systems such as¥ ntilock

braking, Traction control and electronic stability a

Explain working of adjustment syste

Demonstrate understanding of basic prin eh etworking and
communication

Explain electric vehicles a

Module

Hrs.

01

1.1 Vehicle s ctional structure, Levels in the vehicle 5
motion domai chitecture, Network architecture
1.2 Electroni perating conditions, Design, Data processing,

orque sensor, oxygen concentration sensor, crankshaft angular
on sensor, cam position sensor, Mass air flow (MAF) rate, Manifold
olute pressure (MAP), Throttle plate angular position, vehicle speed|
sensor, Automotive Radar Sensors, Automotive Lidar Sensors, Tire
Pressure sensor

2.2 Actuators:

Electromechanical actuators: Electrodynamic and Electromagnetic,
Characteristics and application,

Fluid-mechanical  actuators,  Electrohydraulic = Actuators  typical
characteristics for switching and proportional valves

University of Mumbai
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03 | Electronic Transmission Control Drivetrain Management 5
Control of Automated Shift Transmission (AST), Control of Automatic
Transmissions, Control of Continuously Variable Transmission, ECUs for
Electronic Transmission Control

4.1 Active steering: Purpose, Design, Method of operation, Safety concept, 10

04 Benefits of active steering for the driver

4.2 Antilock Braking System (ABS): System overview, Requirements placed
on ABS, Dynamics of a braked wheel, ABS control loop, Typical control
cycles

4.3 Traction Control System (TCS) Tasks, Function description, cture of]
traction control system (TCS) , Typical control situations ,

system (TCS) for four wheel drive vehicles

'Variables

5.1 Drive and adjustment systems: 7
05 |and steering column adjustment.
5.2 Fault diagnostics: vehicle operation (on-board
diagnosis) Basic princi . Network topology, Network|
echanisms Requirements for bus
ns in the vehicle
5

vehicle, traction motor characteristics, tractive effort

ents, vehicle performance, energy consumption,
limitations, specifications, system components, electronic

Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

First test based on approximately 40% of contents and second test based on remaining
contents (approximately 40% but excluding contents covered in Test I)

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



End Semester Theory Examination:

1. Question paper will comprise of total 06 questions, each carrying 20marks.

2. Total 04 questions need to be solved.

3. Question No: 01 will be compulsory and based on entire syllabus
wherein sub- questions of 2 to 5 marks will be asked.

4. Remaining questions will be mixed in nature.( e.g. Suppose Q.2 has
part (a) from module3 then part (b) will be from any module other than
module 3)

5. In question paper weightage of each module will be proportional to
number of respective lecture hrs as mentioned in the syllabus.

References:
1. “Automotive Mechatronics, Automotive Networking, Driving Stabili

Electronics” Bosch Professional Automotive Information Springer 20

2. David A. Johns, Ken Martin, “Analog Integrated Circu
2002.

Pearson Education, New Delhi

4. Robert Bosch, “Automotive Hand Book™
5. William B.Riddens -Understanding Autom
Heinemann Woburn- 1998.

6. Crouse W.H. “Automobile Electrical Equip
3rd edition,1986
7. Mehrdad Ehsani, Yimin Gao, s . madi, “Modern Electric, Hybrid
Electric and Fuel Cell Vehicles: Fu and Design”, CRS Press, 2004

Links for online NP

https://nptel.ac.in/co
https://nptel.ac.in/cou

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



Course Code Course Name Credits

MTC702 Design of Mechatronic Systems 03

Prerequisite: MTC502 Sensors and Actuators, MTC503 Mechatronic Systems Modelling
and Control, MTC504 Embedded Systems, MTC603 Instrumentation and Control,

Objectives:
1. To present architecture of the mechatronics system design

2. To familiarize with multi-domain modelling and simulation
3. Selection of Actuators and transmission for design of mechatronic systems
4. Understanding programming for motion control

Outcomes: Learner will be able to...
1. Explain Design Process, structure, elements and ap

2. Modelling and simulation of Mechatronic system inc
3. Implement Servo control and controller tuning.
4. Actuator selection and drive train design
5. Motion control programming for ind
6. Indigenously design and develop a mech
Module Hrs.
01 Mechatronic Design an icati 7

om Mechanical to Mechatronic).
ey Elements of Mechatronics:

Information i lectrical Systems, Computer|

n Process: Phase I Modelling and Simulation,
IIT Deployment/Lifecycle

ators, interfacing of sensors and actuators. Mechatronics in
ice'and industrial automation.

02 » ing and Simulation 6

2.1 Bond graph modelling of Actuators Mechanisms and Linkages, (Example
of belt drive) Electrical Actuators (Example of PM DC Motors,),
Hydraulic / Pneumatic Actuators (Example of double acting pneumatic
actuator)

2.2Bond graph modelling of Sensors: Activated bond, Position, Velocity,

Acceleration, Force and Pressure sensor bond graph modelling

2.3 Bond graph modelling of Circuits (Example of H Bridge Circuit,
Operational Amplifier Inverting and non-Inverting)

2.4 Introduction to Simulation

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



03 | Introduction to System Identification 4

3.1 System Theory: Open systems, Input, Disturbance, State, Output. Basic|
Problems in system theory, Mathematical models, properties, Convolution
integral, System Identification procedure.

3.2 System response methods : Impulse Response Model Representation,
Transfer function model representation , direct impulse response
identification , Direct Step Response Identification,

Servo Control of Actuators 8
04
4.1 DC Servo: Types of DC Servo, DC Servo Motors in Open and Closed Loop

Velocity Control, DC Servo Motors in Closed Loop Position Control.

4.2 Stepping Servo: Stepping motor for position control application

4.3 AC Servo Motors, Rotor, Stator, Sinusoidal Commut
Generation with Sinusoidal Commutation Six-S

Inner Loop, Inner Loop
Motors

5.1 M i atics: Basic Concepts, Common Motion Profiles:| 8
Profile, S-curve Velocity Profile

-Train Design: Inertia and Torque Reflection, Gearbox Ratio
Inertia, Reflected Torque, Efficiency Total Inertia, Inertia Ratio,
Targeted Practical Inertia Ratio. Transmission Mechanisms, Load and Inertial
Reflection through Transmission Mechanisms, Pulley-and-Belt, Lead Screw,
Rack-and-Pinion Drive, Belt-Drive for Linear Motion, Conveyor Torque
Required for the Motion, Acceleration (Peak) Torque, Running Torque,
Deceleration Torque, Continuous (RMS) Torque

5.3 Comparison and selection of Servo Motors: Theory and Performance
Criteria, Comparison of result and design procedure

AC Servo Motor Selection: Torque—Speed Curves for AC Servomotors Motor

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



Sizing Process, Motor Selection for Direct Drive, Motor and Transmission
Selection, Gearboxes Planetary Servo Gearheads, Worm Gear Speed Reducers,
Servo Motor and Gearhead Selection, AC Induction Motor and Gearbox
Selection

Problems on Motor, Gearbox, and Transmission Mechanism Selection for
industrial applications.

Motion Control 6
06
Motion Controller Programming and Applications, Move Modes: Linear Moves,

Circular Moves, Contour Moves

Synchronization: Electronic Gearing, Electromc Cam
Time-base Control. Motion control algogithm de me
applications

Assessment:

First test based on
contents (approximat

End Semester The

(a) from module3 then part (b) will be from any module
an module 3)
5. In question paper weightage of each module will be
proportional to number of respective lecture hrs as
mentioned in the syllabus.

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



References:
1) Mechatronics System Design, Shetty and Kolk CENGAGE Learning, India Edition

2) Industrial Motion Control Motor Selection, Drives, Controller Tuning, Applications
Hakan Giirocak 2016, John Wiley & Sons, Ltd

3) “Intelligent Mechatronic Systems Modeling, Control and Diagnosis” Rochdi
Merzouki , Arun Kumar Samantaray, Pushparaj Mani Pathak , Belkacem Ould
Bouamama Springer.

4) Servo Motors and Industrial Control Theory, Riazollah Firoozian, Springer 2009

5) Applied Mechatronics- A. Smaili and F. Mrad, OXFORD university ptess.

6) System Identification: An Introduction Karel J. Keesman
Limited 2011

7) System Identification: Theory for the User (2nd Editio

8) Introduction to Mechatronics and Meas ent/Sys
McGraw-Hill

9) Mechatronics, Necsulescu, Pearson edugati
10) Mechatronics - Electrome anics, Mill Springer-Verlag

11) Mechatronics - Electronic
Pearson eduaction

in Mechanical Engineering, Bolton

ctronics, Horowitz and Hill Cambridge, University Press
hanical Design Handbook, Walsh, McGraw-Hill

17) Elect echanical Engineering - An Integrated Approach, Fraser and Milne

Links for online NPTEL/SWAYAM courses:
https://nptel.ac.in/courses/112101304
https://nptel.ac.in/courses/112107298
https:/locw.tudelft.nl/courses/mechatronic-system-design/

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



Course Code Course Name Credits

MTDLO7031 Digital Signal Processing 03

Prerequisite: MTDOS501 Signals and Systems

Objectives:

1. To teach the design techniques and performance analysis techniques of digital filters
2. To introduce the students to advanced signal processing techniques, digital signal
processors and applications

Outcomes: Learner will be able to...

1. Understand algorithms for computation of DFT
. Efficient computation of DFT using FFT Algorithm
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Hrs.

Module

Need of D
properties,

01 | Proof), 07

lution using Circular Convolution,
y Spectrum using N-point DFT,

irp-z transform Algorithm

Transform (FFT) and Inverse Fast Fourier Transform
Algorithms:

S FFT Algorithm, Decimation In Time (DIT) Domain-, Decimation
02 | In Frequency (DIF) Domain- using Radix 2 FFT Algorithm, Composite
Radix FFT Algorithm, Computation of N-point DFT using FFT Algorithms
(N=4,N=38)
Circular Convolution using FFT Algorithms
Linear Filtering using Overlap Add- and Overlap Save- Techniques

07

Finite Impulse Response (FIR) Digital Filters:

Characteristics of FIR Digital Filters, Minimum Phase, Maximum Phase,
03 Mixed Phase and Linear Phase Filters Frequency response, location of the | ¢
zeros of linear phase FIR Filters

FIR Filter Designing Using Windowing Techniques: Rectangular
Window, Hamming Window, Hanning Window, Blackman Window,

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



Bartlett Triangular Window, Kaiser Window
Design of FIR Filter using Frequency Sampling Technique

Infinite Impulse Response (IIR) Digital Filters:

04 Concept of Analog Filter Design, IIR Filter design by approximation of
derivatives, IIR Filter design by impulse invariance method, Bilinear
Transformation Method, Warping Effect

Butterworth Filter Design, Characteristics of Butterworth Filters 08
Chebyshev Filter Design and Elliptic Filter Design

IIR Filter realization using Direct Form, Cascade Form and Parallel Form
Finite Word Length Effect in IIR Filter Design
Comparison of IR and FIR Filters

Multirate Signal Processing and Filter Banks:
Introduction and Concept of Multirate Signal Processing
Basic Operations of Multirate Processing: S@mpling
05 Decimation, Expansion, Sampling rate conversio At 05

Coding and Multiresolution Analysis
Introduction to Wavelets

Introduction to General Purpose and DSP processors,
fixed point and floating point DSP
06 . . 04
signal processing, Ha
accumulator(MAC)
Applications of DSP: Ra g and Speech Processing
Assessment:
Internal Assessment f
Consisting Two Compu
First test based o ly 40% of contents and second test based on remaining

wherein questions of 2 to 5 marks will be asked.
4. Remaining questions will be mixed in nature.( e.g. Suppose Q.2 has
part (a) from module3 then part (b) will be from any module other than
module 3)
5. In question paper weightage of each module will be proportional to
number of respective lecture hrs as mentioned in the syllabus.
Text Books:
1. John G. Proakis and Dimitris G. Manolakis, Digital Signal Processing, Principles,
Algorithms and Applications, 4th, Pearson Education / PHI, 2007
2. Mithra, Digital Signal Processing, 3rd, McGraw Hill Publications, 2008

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



References:
1. S Salivahanan, Digital Signal Processing, 4th, TMH, 2019

2. Nagoorkhani A, Digital Signal Processing, 2nd, TMH, 2012

3. Ramesh Babu P, Digital Signal Processing, 4th, SciTech, 2013

Links for online NPTEL/SWAYAM courses:

1. https://www.classcentral.com/course/youtube-electronics-digital-signal-processing-
47676

2. https://www.classcentral.com/course/youtube-electrical-digital-signalsprocessing-
47650
3. https://www.classcentral.com/course/youtube-jan-2021-digitalssignal-processiig-and-

its-applications-47497 Q

W
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Course Code Course Name Credits

MTDLO7032 Neural Network and Fuzzy Logic 03

Prerequisite: Engineering Mathematics! |1, Engineering Mathematics[ 'II, MTC302 Data
Structure and Algorithm

Objectives

1. To conceptualize the working of human brain using Artificial Neural Network.

2. To become familiar with neural networks that can learn from available examples
and generalize to form appropriate rules for inference systems.

3. To introduce the ideas of fuzzy sets, fuzzy logic and use of heuristics based on
human experience.

Outcomes: Learner will be able to...
1. Analyze and appreciate the applications which can usé

2
3. Design inference systems for decision making in manufact
4. Realize the difference between learning an

applications of Neural networks (NN).
5. Demonstrate the use of Neuro-fuzzy netw 10US applications.

Module Hrs.
01 | Introduction: Soft computi 07

algorithms: Perceptron (Single Layer, Multi- 08

02 2.1 Super
i Delta learning rule, Back Propagation algorithm.

layer),

earning algorithms: Hebbian Learning, Winner
Organizing Maps, Learning Vector Quantization.

networks as pattern classifiers
3.1"Euzzy Sets: Membership functions, Basic Fuzzy set operations, 07
Properties of Fuzzy sets.

3.2 Fuzzy Relations:

Crisp Relations: Cartesian product, operations on Relations.
Fuzzy Relations: Fuzzy Cartesian product, Operations on Fuzzy
Relations.

Fuzzy System: 08
04 | Fuzzy Logic and application: Fuzzy qualifiers, Fuzzy inference, Fuzzy
Inference System(FIS), Types of FIS, Fuzzification ,defuzzification

methods, design of fuzzy controllers.

Applications : Fuzzy Controller design for Metro Train, Expert System design
for sensor and actuator selection,

03

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



Hybrid system: 05
05 Introduction to genetic algorithm
5.1 Integration of Neural networks, Fuzzy logic and genetic algorithms:
Introduction to Adaptive Neuro Fuzzy Inference System(ANFIS) and
its application for electromechanical industries.
Hybrid system: 04
06 Fuzzy back propagation (Fuzzy BP) Network: Fuzzy Neuron, Fuzzy BP
Architecture, Learning in Fuzzy BP.
Application : Model for color recipes prediction.
Case Studies using Neural network and Fuzzy Logic:
Fuzzy Controller design for Washing Machine, Refrigerator, Air Conditioners.,
Applications of fuzzy logic in pattern recognition and Image processifigsfor
electromechanical industries, Model for computing Automobile FueREfficiency

i

Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests
First test based on approximately 40% of_co sed on remaining

End Semester Theory Examination:
1. Question paper will co i ach carrying 20marks.

2. Total 04 questions nee
3. Question No: 01 will be

asked.

4. Remaining
Q.2 has part ule3 then part (b) will be from any
module other

tage of each module will be

f respective lecture hrs as

zy Logic With Engineering Applications" Wiley.

, S.N.Deepa "Principles of Soft Computing" Second

Publication.

S.RajaseKaran and G.A.Vijayalakshmi Pai "Neural Networks, Fuzzy Logic

and Genetic Algorithms" PHI Learning.

J.-S.R.Jang "Neuro-Fuzzy and Soft Computing" PHI 2003.

Satish Kumar "Neural Networks A Classroom Approach" Tata McGrawHill.
Zimmermann H.S "Fuzzy Set Theory and its Applications"Kluwer Academic Publishers.
Hagan, Demuth, Beale,"Neural Network Design" CENGAGE Learning, India Edition.

w

Nk

Links for online NPTEL/SWAYAM courses:
https://nptel.ac.in/courses/127105006
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Course Code Course Name Credits

MTDLO7033 Finite Element Analysis 03

Prerequisite: MTC301: Engineering Mathematics-III, MTC401: Engineering Mathematics-
IV, MTC404 Strength of Material, MTC501 CAD&CAE

Objectives:

1. To introduce the concepts of Mathematical Modeling of Engineering Problems.
2. To solve ordinary and partial differential equations of second order.

3. To study the applicability of FEM to a range of Engineering Problem

4. To apply numerical techniques for solving problems.

Outcomes: Learners will be able to

1. Model the engineering problems mathematically.
2. Apply the basic finite element analysis (FEA) formalatio, hniques toiselve

engineering problems.

3. Translate FEA formulation into computer code
4. Use commercial FEA software, to solve

Module Hrs
01 Introduction: 8
1.1 Engineering Pro ary\ value problems, Initial value
problem
6
approach: Formulation of stiffness matrix, transformation and
ssembly concepts.
ements of calculus of variations: Minimization of a functional,
Principle of minimum total potential, Piecewise Rayleigh-Ritz
method.
2.3 Weighted Residual Methods : Least squares, Galerkin methods
03 Finite Element Formulation for One Dimensional Problems 8
3.1 Bar element, Stepped and taper bars, Derivation of shape functions
3.2 Beam element, Derivation of shape functions
3.3 One dimensional truss problems
3.4 One dimensional thermal problems
Finite Element Formulation for Two Dimensional Problems: 6
04 4.1 Natural coordinates and coordinates transformations, Triangular
elements, Rectangular elements

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



4.2 Plane stress, Plane strain, Analysis of CST, Axisymmetric
problems
4.3 Jacobian matrix, Higher order two dimensional elements

Finite Element Formulation for Three Dimensional Problems: 5
05 5.1 Different types of three dimensional elements
5.2 Derivation of shape function in three dimension
5.3 Examples of three dimension problem

Finite Element Formulation of Dynamic System 6

06
6.1 Dynamic problems and finite element solutions techniques

6.2 Free vibration problems of rod and beam, Lumped and
consistent mass matrix methods, Natural frequencies of be
6.3 Longitudinal vibration frequencies and mode shapes, Transverse

deflections
Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

test based on remaining
contents (approximately 40% but excluding con . st 1)

wherein sub- ques
4. Remaining questio .(e.g. Suppose Q.2 has

) will be from any module other than

5. each module will be proportional to

Finite Element Analysis” Prentice Hall of India, 2003.
inite Element Method” Tata McGraw Hill, 2003.
Belegundu, “Introduction to Finite Elements in Engineering” PHI
cation, 2003.
. . “A first course in Finite Element Method”, Thomson Asia Pvt. Ltd., 2002.
5. Cook R:D., Malkus. D.S. Plesha, ME., “Concepts and Applications of Finite Element
Analysis”, John — Wiley Sons 2003.
6. S.S. Rao, “The Finite Element Method in Engineering “Butter worth Heinemann,
2001.
7. M. Asghar Bhatti, “FUNDAMENTAL Finite Element Analysis and
Applications with Mathematica and MATLAB Computations”, Wiley India
Pvt. Ltd.

Links for online NPTEL/SWAYAM courses:
https://onlinecourses.nptel.ac.in/noc21 mel09/preview
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Course Code Course Name Credits

MTDLO7041 Product Design and Development 03

Prerequisite: 1. MTC501: CAD & CAE

Objectives
1. To understand fundamental of product design concepts

2. To understand product design methodologies
3. To understand product design needs and issues in industry

Outcomes: Learner will be able to...
1. Design the products as per the customer/industry requirement
2. Apply product design tools and techniques

Module Hrs.

01 1.1 Introduction to Product Design: i 7
specifications of product, product life
1.2 Concurrent engineering & Sequeéntia
1.3 Modern product development pro on process, Product
analysis.

02 2.1 Conceptual Designé ger ] 10n1'& embodiment of concepts. 6
2.2 Product architecture re and modular architecture,

ed, Design Optimization
03 for Manufacturing (DFM) and 8

(DFA) Designs for Maintainability(DFM)

' prototyping, needs, advantages, working principle of SLA,
nd SLS

alue Engineering / Value Analysis. : definition, 6
methodology- FAST, Case studies.

5.2 Failure Mode Effect Analysis (FMEA)
5.3 Ergonomics in product design

6.1 Design for quality 6
06 6.2 Design and Process Failure Mode Effect Analysis (FMEA)
6.3 Design for Six Sigma

6.4 Patents and IP acts

05
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Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

First test based on approximately 40% of contents and second test based on remaining
contents (approximately 40% but excluding contents covered in Test I)

End Semester Theory Examination:
1. Question paper will comprise of total 06 questions, each carrying 20marks.
2. Total 04 questions need to be solved.
3. Question No: 01 will be compulsory and based on entire syllabus
wherein sub- questions of 2 to 5 marks will be asked.
4. Remaining questions will be mixed in nature.( e.g. Suppose Q.2 has

part (a) from module3 then part (b) will be from any module othe n
module 3)

References:

1. “Product Design & Development.” Karl¥k U
McGrawhill New Delhi 2003

ppinger , Tata

2. “Techniques in Reverse E
Otto & Kristin Wood Prod

Product Development.” Kevin

arson Education New Delhi
3. “Value Engineerings’ L D Miles
4. “Successful Pr & Pugh S ,Butter worths London.

5. “Product Desi ng”, A K Chitale & R C Gupta, PHI, 2012.
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Course Code Course Name Credits

MTDLO7042 Medical Mechatronics 03

Prerequisite: MTC405 Application of Integrated Circuit, MTC502 Sensors and Actuators,

MTC603 Instrumentation and Control

Objectives
1. To teach the significance of biomedical signal and the challenges in picking the signal
2. To educate students the different mechanism to measure and monitor rent

L.

biomedical parameters

To identify different types of biomedical units such as therapeutic an@prosthe
devices.

To help students in enhancing their knowledge about diffe hniques

To introduce robotic surgery

Mechanical design of the electrodes, pr@sthe i0es the miniature as well as

EMI

/RFI protected cabinet is a to oked into by this course.

r diffécent measurement of parameters

Detailed Contents Hrs.

s of Bioelectric potential, Electrodes and Transducers 6

1.1 Understand generation of electrical signal in human cell, Resting and
Action potential

1.2 Different types of Electrodes, Electrolytes and their significance,
Biosensors

1.3 Classification of Biomedical Instruments,

1.4 Macroshocks and microshocks hazards, electrical safety and EMI/RFI
interference and its testing
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02 | Biopotential Amplifiers and recorders 6

2.1 The origin of bio-potential, ECG, ENG, EMG, EEG, MEG, ERG etc.
The signal conditioners and amplifiers

2.2 Recording systems for the bio-potential listed above and patient
monitoring system, Foetal heart rate monitor

03 Therapeutic and Prosthetic Equipments 7

3.1 Hemodialisis machine, Ventilators, Infant incubator, drug delivery
devices,

3.2 Orthotic and Prosthetic devices Definition, Need and Classifd
Normal Human Locomotion . Gait Cycle, Biomaterials:

04
4.1 X-ray computed Tomography, Spi

Technology, C T Angiography. Clini
Magnetic resonance imagi 1o0logi

al effects and safety,
fety. Nuclear medical
ging, Liquid crystal

ety and Telementry 4

06
croshocks and microshocks hazards, electrical safety and EMI/RFI

erence and its testing

6.2 Biomedical telemetry, wireless and multi patient telemetry
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Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

First test based on approximately 40% of contents and second test based on remaining
contents (approximately 40% but excluding contents covered in Test I)

End Semester Theory Examination:
1. Question paper will comprise of total 06 questions, each carrying 20marks.
2. Total 04 questions need to be solved.
3. Question No: 01 will be compulsory and based on entire
syllabus wherein sub- questions of 2 to 5 marks will be

asked.
4. Remaining questions will be mixed in nature. (e.g. Suppose Q.
has part (a) from module3 then part (b) will be from any ule

other than module 3)
5. In question paper weightage of each module will

proportional to number of respective lecture hrs as

mentioned in the syllabus.

References:
1. Khandpur R. S., Handbook of Biomedical

second edition, 2003
2. Carr and Brown, Introduction i i ment technology, fourth

edition, Pearson press, 2003

. Joseph Bronzino (Editor-in-Chief), Handbook of Biomedical Engineering, CRC
Press, 1995.
9. L.A.Geddes and L.E.Baker,.Principles of Applied Bio-Medical
Instrumentation. John Wiley & Sons 1975.
10. Harold E. Smalley, .Hospital Management Engineering . A guide to the

improvement of hospital management system. PHI

Links for online NPTEL/SWAYAM courses:
https://nptel.ac.in/courses/108105101
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Course Code Course Name Credits

MTDLO7043 Micro Electro Mechanical Systems 03

Prerequisite: MTC303 Engineering Materials and Metallurgy, MTC403 Thermal and Fluid
Engineering, MTC502 Sensors and Actuators

Objectives

1. To introduce the concept of MEMS, NEMS and its applications

2. To provide an understanding of the fundamental principles behiad t ion of
MEMS sensors and actuators.

3. To demonstrate the fabrication processes and
MEMS devices.

4. To introduce modeling and simulation of MEMS devic

5. To provide an understanding of the te
devices.

Outcome: Learner will be able to...

in opment of

ique or

1. Understand the underlying fundamenta S devices.

2. To understand the construction and wor sensors and actuators.

3. To choose appropriate ma esses for MEMS devices

4. Develop a physics-based mi .

5 s for fabricated MEMS devices.

Module

Hrs.

01

Systems, Nano-

sensors & actuators,
Sensing & Actuation principles: Mechanical Sensing, Capacitive,
lectrostatic, Electromagnetic, PiezoResistive, PiezoElectric, Thin
1lms, Shape Memory Alloys

Comb Drive Actuation & Sensing. Micro-mechanisms, Air-Bag
Sensors, Chemical Sensors

e Sensors & Actuators for Automotive, Biomedical, Industrial

applications

03

Materials and Properties for MEMS: 5
e Materials (eg. Si, SiO2, SiN, Cr, Au, Ti, SUS, PMMA, Pt);
Important properties: Young modulus, Poisson’s ratio, density,
piezoresistive coefficients, TCR, Thermal Conductivity, Material
Structure. Understanding Selection of materials based on
applications.
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Fabrication Processes for MEMS 10

04 e Microfabrication Methods (VLSI Techniques)

e Deposition techniques such as CVD (Chemical Vapor Deposition),
Physical Vapor Deposition (Metallization Techniques)

e Oxidation, Diffusion, Ion Implantation
e Positive and Negative Photoresists, Lithography
e Etching (Isotropic and Anisotropic), Wet, Dry
e Deep Reactive Ion Etching
e Bulk Micromachining
e Surface Micromachining
o LIGA
e Understanding Selection of processes based on application
Modelling and Simulation Techniques: 6
05 e Scaling Laws, Governing Equations
e Micro-mechanism modelling and analysis
Parameter Modelling and Distributed Par
e Modelling of Mechanical Structures via clas
Laws, Thermal Laws, Fluid F
e Modelling of Micro-chann
Characterization Techniques: 6
06 e STM (Scanning Tunneling (Scanning Electron
Microscopes), AEM, (Atomi pes)
onant frequency characterization
ing and basic quantitative
, Micromirrors in DMD,
g steps involved in Fabricating above
devices.
Assessment:
Internal Ass @ arks:
Cog ' v Class Tests
Firs proximately 40% of contents and second test based on remaining
conte ately 40% but excluding contents covered in Test I)

End Semes eory Examination:

1. Question paper will comprise of a total of 06 questions, each carrying 20 marks.

2. Total 04 questions need to be solved.

3. Question No: 01 will be compulsory and based on the entire syllabus wherein sub-
questions of 2 to 5 marks will be asked.

4. Remaining questions will be mixed in nature. (e.g. Suppose Q.2 has part (a) from module3
then part (b) will be from any module other than module 3)

5. In question paper weightage of each module will be proportional to number of respective
lecture hrs as mentioned in the syllabus.
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References:

1. Microsystem Design - by S. Senturia; Publisher: Springer

2. Nadim Mulaf and Kirt Williams, “An Introduction to Microelectromechanical
Systems Engineering”, Artech House.

3. Micro Electro Mechanical System Design - by J. Allen; Publisher: CRC Press

4. Nicolae Lobontiu and Ephrahim Garcia, “Mechanics of Microelectromechanical
systems”’, Kluwer Academic Publication.

5. Julian W. Garden, Vijay K. Varadan and Osama O. Awadelkarim “Microsensors
MEMS and Smart devices”, John Wiley and sons, Ltd.

6. Stanley Wolf and Richard Tauber, “Silicon Processing for the VLSI era Volume -1
Technology”, Lattice press.

7. Vijay K. Varadan, K.J.Vinoy and S. Gopalkrishnan, “Smart Mat Systems and
MEMS: Design and Development Methodologies”, John Wiley and s

8. Bhushan, “Springer Handbook of Nanotechnology”, Springer Inc.

Links for online NPTEL/SWAYAM courses:

https://mptel.ac.in/courses/117105082 Q

https://nptel.ac.in/courses/108108113

Q\%
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Course Code Course Name Credits

1LO7011 Product Life Cycle Management 03

Objectives:
1. To familiarize the students with the need, benefits and components of PLM
2. To acquaint students with Product Data Management & PLM strategies
3. To give insights into new product development program and guidelines for designing
and developing a product
4. To familiarize the students with Virtual Product Development
Outcomes: Learner will be able to...
1. Gain knowledge about phases of PLM, PLM strategies andjmethodelog PLM
feasibility study and PDM implementation.
2. Illustrate various approaches and techniques for desi
3. Apply product engineering guidelines / thumb ru
moulding, machining, sheet metal working etc. g,
4. Acquire knowledge in applying virtual product development tools for components,
machining and manufacturing plant

e i roducts.
igning products for

Sr.

No. Hrs

10

, Widespread Impact of PLM, Focus and
Project, Starting the PLM Initiative, PLM

strial strategies, Strategy elements, its identification,
entation, Developing PLM Vision and PLM Strategy ,

gn: Product Design and Development Process, Engineering | 09

Process Models, Reference Model, Product Design in the Context
of the Product Development Process, Relation with the Development
Process Planning Phase, Relation with the Post design Planning Phase,
02 Methodological Evolution in Product Design, Concurrent Engineering,
Characteristic  Features of Concurrent Engineering, Concurrent
Engineering and Life Cycle Approach, New Product Development (NPD)
and Strategies, Product Configuration and Variant Management, The
Design for X System, Objective Properties and Design for X Tools, Choice
of Design for X Tools and Their Use in the Design Process
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Product Data Management (PDM):Product and Product Data, PDM 05
systems and importance, Components of PDM, Reason for implementing a
PDM system, financial justification of PDM, barriers to PDM
implementation

03

Virtual Product Development Tools: For components, machines, and 05
manufacturing plants, 3D CAD systems and realistic rendering techniques,
Digital mock-up, Model building, Model analysis, Modeling and
simulations in Product Design, Examples/Case studies

04

Integration of Environmental Aspects in Product Design: Sustainable | 05
Development, Design for Environment, Need for Life Cycle
Environmental Strategies, Useful Life Extension Strategies, End-
Strategies, Introduction of Environmental Strategies into the
Process, Life Cycle Environmental Strategies and Consid
Product Design

05

Life Cycle Assessment and Life Cycle Cost

06 Fields of Application and Limitations of Life Cycl

Assessment:

Internal Assessment for 20 mark
Consisting Two Compulsory Cl

First test based on approximatel
contents (approximately 40% but excluding ¢

and second test based on remaining
ents cQyered in Test I)

End Semester Exami
Weightage of each mo i emester examination will be proportional to number of
respective lecture hg

REFERENCE

1. John Stark, “Product Lifecycle Management: Paradigm for 21st Century Product
Realisation”, Springer-Verlag, 2004. ISBN: 1852338105

2. Fabio Giudice, Guido La Rosa, Antonino Risitano, “Product Design for the
environment-A life cycle approach”, Taylor & Francis 2006, ISBN: 0849327229

3. Saaksvuori Antti, Inmonen Anselmie, “Product Life Cycle Management”, Springer,
Dreamtech, ISBN: 3540257314

4. Michael Grieve, “Product Lifecycle Management: Driving the next generation of lean
thinking”, Tata McGraw Hill, 2006, ISBN: 0070636265
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Course Code Course Name Credits

1L.O7012 Reliability Engineering 03

Objectives:
1. To familiarize the students with various aspects of probability theory
2. To acquaint the students with reliability and its concepts
3. To introduce the students to methods of estimating the system reliability of simple
and complex systems
4. To understand the various aspects of Maintainability, Availability and FMEA
procedure
Outcomes: Learner will be able to...
1. Understand and apply the concept of Probability to engineering problems
2. Apply various reliability concepts to calculate different reliabilit a
3. Estimate the system reliability of simple and complex systemsg,
4. Carry out a Failure Mode Effect and Criticality Analysis

Sr. No Detailed Hrs

Conditional Probability, Baye’s Theo
Probability Distributions: Central rsion; Binomial,
01 Normal, Poisson, Weibul i i tween them and their
significance.
Measures of Dispersio ode, Range, Mean Deviation,

08

08

02 F, Reliability Functions.
onstant Failure Rate, Linearly increasing,

Rate, Weibull Model. Distribution functions and

ystem Configurations: Series, parallel, mixed 05

Improvement: Redundancy Techniques: Element
nit redundancy, Standby redundancies. Markov analysis.

04 i Reliability Analysis — Enumeration method, Cut-set method, 08

Maintainability and Availability: System downtime, Design for
Maintainability: Maintenance requirements, Design methods: Fault
Isolation and self-diagnostics, Parts standardization and 05
Interchangeability, Modularization and Accessibility, Repair Vs
Replacement.

Availability — qualitative aspects.

05

Failure Mode, Effects and Criticality Analysis: Failure mode effects
analysis, severity/criticality analysis, FMECA examples. Fault tree 05
construction, basic symbols, development of functional reliability block
diagram, Fault tree analysis and Event tree Analysis

06
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Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

First test based on approximately 40% of contents and second test based on remaining
contents (approximately 40% but excluding contents covered in Test I)

End Semester Examination:
Weightage of each module in end semester examination will be proportional to number of
respective lecture hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 2 rks
2. Question 1 will be compulsory and should cover maximum te of the
curriculum
3. Remaining questions will be mixed in nature (for examplegif Q. pa from
3)

4

Nk LD =

a

Q\%

module 3 then part (b) will be from any module other than_mo
. Only Four questions need to be solved.
REFERENCES:

L.S. Srinath, “Reliability Engineering”,
Charles E. Ebeling, “Reliability and M
B.S. Dhillion, C. Singh, “Engineering R
P.D.T. Conor, “Practical
K.C. Kapur, L.R. Lambers
Sons.

Murray R. Spiegel, &Pr
Ltd.

Ea ress (P) Ltd., 1985.
il ngmeering”’, Tata McGraw Hill.
Wiley & Sons, 1980.
iley & Sons, 1985.
gineering Design”, John Wiley &

ta McGraw-Hill Publishing Co.
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Course Code Course Name Credits

ILO7013 Management Information System 03

Objectives:
1. The course is blend of Management and Technical field.
2. Discuss the roles played by information technology in today’s business and define
various technology architectures on which information systems are built
3. Define and analyze typical functional information systems and identify how they meet
the needs of the firm to deliver efficiency and competitive advantage
4. Identify the basic steps in systems development
Outcomes: Learner will be able to...
1. Explain how information systems Transform Business
2. Identify the impact information systems have on an organization
3. Describe IT infrastructure and its components and dts current t
4. Understand the principal tools and technologies for i
databases to improve business performance and decisi

5. Identify the types of systems used for enterprise-wide knowledge management and
how they provide value for businesses

-

Sr. No. Hrs

Introduction to Information Sys : puter Based Information

01 Systems, Impact of IT i Importance of IS to Society. | 4

es and IS

Data and Approach, Big Data, Data

02 warehouse e Management 7
Business inte : Managers and Decision Making, BI for Data

cy: Information Security. Threat to IS, and Security 7

obile commerce.

letworks Wired and Wireless technology, Pervasive computing,
ymputing model.

ifeciation System within Organization: Transaction Processing Systems,
Functional Area Information System, ERP and ERP support of Business
06 Process. 8
Acquiring Information Systems and Applications: Various System
development life cycle models.

Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

First test based on approximately 40% of contents and second test based on remaining
contents (approximately 40% but excluding contents covered in Test I)
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End Semester Examination:
Weightage of each module in end semester examination will be proportional to number of
respective lecture hours mentioned in the curriculum.

1. Question paper will comprise of total six questions, each carrying 20 marks

2. Question 1 will be compulsory and should cover maximum contents of the

curriculum

3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from
module 3 then part (b) will be from any module other than module 3)

4. Only Four questions need to be solved.

REFERENCES:

1. Kelly Rainer, Brad Prince, Management Information Systems, Wi
2. K.C. Laudon and J.P. Laudon, Management Information Syst
Digital Firm, 10" Ed., Prentice Hall, 2007.
3. D. Boddy, A. Boonstra, Managing Information Syste
Prentice Hall, 2008
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Course Code Course Name Credits
1L.O7014 Design of Experiments 03
Objectives:

1. To understand the issues and principles of Design of Experiments (DOE)

2. To list the guidelines for designing experiments

3. To become familiar with methodologies that can be used in conjunction with
experimental designs for robustness and optimization

Outcomes: Learner will be able to...
1. Plan data collection, to turn data into information and to make deci

2.
3.

appropriate action
Apply the methods taught to real life situations

wead to

Plan, analyze, and interpret the results of experiments

Sr. No

Detailed Contents

Introduction
1.1 Strategy of Experimentation

v Hrs

06

08

03

eneral2® Design
gle Replicate of the 2k Design

3.6 Blocking in the 2* Factorial Design
3.7 Split-Plot Designs

e Addition of Center Points to the 2* Design,

07

04

Two-Level Fractional Factorial Designs

4.1 The One-Half Fraction of the 2* Design

4.2 The One-Quarter Fraction of the 2* Design
4.3 The General 2P Fractional Factorial Design
4.4 Resolution III Designs

4.5 Resolution IV and V Designs

4.6 Fractional Factorial Split-Plot Designs

07
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Response Surface Methods and Designs

5.1 Introduction to Response Surface Methodology
05 5.2 The Method of Steepest Ascent 07
5.3 Analysis of a Second-Order Response Surface

5.4 Experimental Designs for Fitting Response Surfaces

Taguchi Approach
06 6.1 Crossed Array Designs and Signal-to-Noise Ratios 04
6.2 Analysis Methods
6.3 Robust design examples
Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

First test based on approximately 40% of contents and second basedyon aining
contents (approximately 40% but excluding contents cov in )

End Semester Examination:
Weightage of each module in end semester e
respective lecture hours mentioned in the cu
1. Question paper will comprise of total si
2. Question 1 will be compulsory andjs
curriculum
3. Remaining questions will be mix n r example if Q.2 has part (a) from
other than module 3)

be onal to number of

rying 20 marks
aximum contents of the

4. Only Four questions need to

1. Raymond H. Ma Montgomery, Christine M. Anderson-Cook,
Response S : > Process and Product Optimization using Designed
i Wiley & Sons, New York, 2001

5. Design and Analysis of Experiments (Springer text in Statistics), Springer by A.M.
Dean, and D. T.Voss
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Course Code Course Name Credits

ILO7015 Operations Research 03

Objectives:

1. Formulate a real-world problem as a mathematical programming model.
2. Understand the mathematical tools that are needed to solve optimization problems.
3. Use mathematical software to solve the proposed models.

Outcomes: Learner will be able to...

1. Understand the theoretical workings of the simplex method, the relationship between
a linear program and its dual, including strong duality and compleme slackness.

2. Perform sensitivity analysis to determine the direction and magnitudg, of change of a
model’s optimal solution as the data change.

3. Solve specialized linear programming problems like tr or and
assignment problems, solve network models like thegysho a ini spanning
tree, and maximum flow problems.

4. Understand the applications of integer programming and a queuing model and
compute important performance measures

®

Sr. No. Hrs

s Theorem, Main Duality Theorem, Dual
itivity Analysis
roblem: Formulation, solution, unbalanced

14
problem. Finding basic feasible solutions — Northwest

Problem, Hungarian Method Algorithm, Processing of n Jobs Through
Two Machines and m Machines, Graphical Method of Two Jobs m
Machines Problem Routing Problem, Travelling Salesman Problem
Integer Programming Problem: Introduction, Types of Integer
Programming Problems, Gomory’s cutting plane Algorithm, Branch and
Bound Technique. Introduction to Decomposition algorithms.

Queuing models: queuing systems and structures, single server and
02 multi-server models, Poisson input, exponential service, constant rate 05
service, finite and infinite population
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Simulation: Introduction, Methodology of Simulation, Basic Concepts,
03 Simulation Procedure, Application of Simulation Monte-Carlo 05
Method: Introduction, Monte-Carlo Simulation, Applications of

Simulation, Advantages of Simulation, Limitations of Simulation

Dynamic programming. Characteristics of dynamic programming.
Dynamic programming approach for Priority Management employment
04 . . . . 05
smoothening, capital budgeting, Stage Coach/Shortest Path, cargo loading

and Reliability problems.

Game Theory. Competitive games, rectangular game, saddle point,
05 minimax (maximin) method of optimal strategies, value of the game. 05
Solution of games with saddle points, dominance principle. Rectangular

games without saddle point — mixed strategy for 2 X 2 games.

Inventory Models: Classical EOQ Models,

05
Breaks, EOQ with Shortage, Probabilistic EO

06

Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

First test based on approximately 40% of
contents (approximately 40% but exeluding con

End Semester Examination:

1. Question paperwi i questions, each carrying 20 marks

2. Question 1 wi Isory and should cover maximum contents of the
curriculum

3. Remaining/¢ be mixed in nature (for example if Q.2 has part (a) from

e from any module other than module 3)

ed to be solved.

RE

. . "Operations Research - An Introduction", Prentice Hall, (7th Edition),
2002.

2. Ravindran, A, Phillips, D. T and Solberg, J. J. "Operations Research: Principles and
Practice", John Willey and Sons, 2nd Edition, 2009

3. Hiller, F. S. and Liebermann, G. J. "Introduction to Operations Research", Tata
McGraw Hill, 2002.

4. Operations Research, S. D. Sharma, KedarNath Ram Nath-Meerut

5. Operations Research, KantiSwarup, P. K. Gupta and Man Mohan, Sultan Chand &
Sons
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Course Code Course Name Credits

ILO7016 Cyber Security and Laws 03

Objectives:
1. To understand and identify different types cybercrime and cyber law
2. To recognized Indian IT Act 2008 and its latest amendments
3. To learn various types of security standards compliances
Outcomes: Learner will be able to...
1. Understand the concept of cybercrime and its effect on outside world
2. Interpret and apply IT law in various legal issues
3. Distinguish different aspects of cyber law
4. Apply Information Security Standards compliance during software design and

development ‘
Sr. .
Detailed Contents Hrs
No.
Introduction to Cybercrime: Cy initi gins of the
01 world, Cybercrime and informa i ificati of 4
cybercrime, Cybercrime and the
Indian ITA 2000, A global Perspectiv .
Cyber offenses & Cyb S imindk plan the attacks, Social
Engg, Cyber stalking, ybercrimes, Botnets, Attack
vector, Cloud computing, 1 bile and Wireless Devices,
Trends in Moblht i
02 Mobile and , Security Challenges Posed by 9
Mobile Devi i or Mobile Devices, Authentication
Service Securi Mobile/Cell Phones, Mobile Devices:

Security Impli anizations, Organizational Measures for
e ices-Related Security Issues, Organizational

s Used in Cyberline

d"Cracking, Key loggers and Spywares, Virus and
nography, DoS and DDoS Attacks, SQL Injection, Buffer 6
acks on Wireless Networks, Phishing, Identity Theft (ID

E- Commerce The Contract Aspects in Cyber Law ,The Security Aspect
of Cyber Law ,The Intellectual Property Aspect in Cyber Law

04 , The Evidence Aspect in Cyber Law , The Criminal Aspect in Cyber 8
Law, Global Trends in Cyber Law , Legal Framework for Electronic
Data Interchange Law Relating to Electronic Banking , The Need for an
Indian Cyber Law

Indian IT Act.
05 | Cyber Crime and Criminal Justice: Penalties, Adjudication and Appeals 6
Under the IT Act, 2000, IT Act. 2008 and its Amendments

Information Security Standard compliances

06 SOX, GLBA, HIPAA, ISO, FISMA, NERC, PCI.
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Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

First test based on approximately 40% of contents and second test based on remaining
contents (approximately 40% but excluding contents covered in Test I)

End Semester Examination:
Weightage of each module in end semester examination will be proportional to number of

respective lecture hours mentioned in the curriculum.
1. Question paper will comprise of total six questions, each carrying 2
2. Question 1 will be compulsory and should cover maximu
curriculum
3. Remaining questions will be mixed in nature (for example 1fQ. a) from
module 3 then part (b) will be from any module oth

4. Only Four questions need to be solved.

f the

REFERENCES:

1. Nina Godbole, Sunit Belapure, Cyber , New Delhi

2. The Indian Cyber Law by S arat Law House New Delhi

3. The Information Technol t- Professional Book Publishers,
New Delhi.

4. Cyber Law & Cyber Crimes ant Mali; Snow White Publications,
Mumbai

5. Nina Godbole ity, Wiley India, New Delhi

6. Kennetch J.
Science Publishi

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



Course Code Course Name Credits

1ILO7017 Disaster Management and Mitigation Measures 03

Objectives:

1. To understand physics and various types of disaster occurring around the world

2. To identify extent and damaging capacity of a disaster

3. To study and understand the means of losses and methods to overcome /minimize
it.

4. To understand role of individual and various organization during and after disaster

5. To understand application of GIS in the field of disaster management

6. To understand the emergency government response structures befores during and
after disaster

Outcomes: Learner will be able to...
1. Get to know natural as well as manmade disaster and thei

effects on the economy.

2. Plan of national importance structures based upo

3. Get acquainted with government policies, acts_and
structure associated with an emerge

4. Get to know the simple do’s and
accordingly.

Sr.

No. Hrs

Introduction
1.1 Definiti d Indian scenario, general

01 human life, Direct and indirect effects | 03

ing and nature of natural disaster, Flood, Flash
d burst, Earthquake, Landslides, Avalanches,

lobal warming, sea level rise, ozone depletion 09
Disasters: Chemical, Industrial, Nuclear and Fire Hazards.
of growing population and subsequent industrialization,
ization and changing lifestyle of human beings in frequent
urrences of manmade disasters.

Disaster Management, Policy and Administration

3.1 Disaster management: meaning, concept, importance, objective of
disaster management policy, disaster risks in India, Paradigm shift in
disaster management.

03 3.2 Policy and administration: 06

Importance and principles of disaster management policies, command

and co-ordination of in disaster management, rescue operations-how to

start with and how to proceed in due course of time, study of flowchart

showing the entire process.

04 Institutional Framework for Disaster Management in India: 06
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4.1 Importance of public awareness, Preparation and execution of
emergency management program. Scope and responsibilities of National
Institute of Disaster Management (NIDM) and National disaster
management authority (NDMA) in India. Methods and measures to avoid
disasters, Management of casualties, set up of emergency facilities,
importance of effective communication amongst different agencies in
such situations.

4.2 Use of Internet and softwares for effective disaster management.
Applications of GIS, Remote sensing and GPS in this regard.

Financing Relief Measures:
5.1 Ways to raise finance for relief expenditure, role of government agencies
and NGO'’s in this process, Legal aspects related to finance ing as
05 well as overall management of disasters. Various NGO’s and s| 09
they have carried out in the past on the occurrence of vario
Ways to approach these teams.
5.2 International relief aid agencies and their rol

Preventive and Mitigation Measures:

06 6.3 Non Structural Mitigation: Comm 06
transfer and risk financing, capac
and education, contin
6.4 Do’s and don’ts in ¢
aids.
Assessment:

Internal Assessment f
Consisting Two Co

paper will comprise of total six questions, each carrying 20 marks

pon 1 will be compulsory and should cover maximum contents of the
curriculum

3. Remaining questions will be mixed in nature (for example if Q.2 has part (a) from
module 3 then part (b) will be from any module other than module 3)

4. Only Four questions need to be solved.
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‘Disaster Management’ by Harsh K.Gupta, Universities Press Publications.

2. ‘Disaster Management: An Appraisal of Institutional Mechanisms in India’ by
0O.S.Dagur, published by Centre for land warfare studies, New Delhi, 2011.

3. ‘Introduction to International Disaster Management’ by Damon Copolla, Butterworth
Heinemann Elsevier Publications.

4. ‘Disaster Management Handbook’ by Jack Pinkowski, CRC Press Taylor and Francis
group.

5. ‘Disaster management & rehabilitation’ by Rajdeep Dasgupta, Mittal Publications,
New Delhi.

6. ‘Natural Hazards and Disaster Management, Vulnerability and

Singh, Rawat Publications

7. Concepts and Techniques of GIS —C.P.Lo Albert, K.W. Yonng —®sen
Publications.
(Learners are expected to refer reports published at nationa ti le
updated information available on authentic web sites)
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Course Code Course Name Credits

ILO7018 Energy Audit and Management 03

Objectives:
1. To understand the importance energy security for sustainable development and the
fundamentals of energy conservation.
2. To introduce performance evaluation criteria of various electrical and thermal
installations to facilitate the energy management
3. To relate the data collected during performance evaluation of systems for
identification of energy saving opportunities.

Outcomes: Learner will be able to...

1. To identify and describe present state of energy security and it§jimportance.

2. To identify and describe the basic principles and odologi te energy
audit of an utility.

3. To describe the energy performance evaluation of some'¢

installations and identify the energy savi

To describe the energy performance 0 thermal installations

ectrical

Sr. No i Hrs

04

08

ancial analysis techniques: Simple payback period, NPV, Return on
investment (ROI), Internal rate of return (IRR)

Energy Management and Energy Conservation in Electrical System:
Electricity billing, Electrical load management and maximum demand
Control; Power factor improvement, Energy efficient equipments and
appliances, star ratings.

03 Energy efficiency measures in lighting system, Lighting control: 10
Occupancy sensors, daylight integration, and wuse of intelligent
controllers.

Energy conservation opportunities in: water pumps, industrial drives,
induction motors, motor retrofitting, soft starters, variable speed drives.
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Energy Management and Energy Conservation in Thermal Systems:
Review of different thermal loads; Energy conservation opportunities in:
Steam distribution system, Assessment of steam distribution losses,
Steam leakages, Steam trapping, Condensate and flash steam recovery
04 system. 10
General fuel economy measures in Boilers and furnaces, Waste heat
recovery, use of insulation- types and application. HVAC system:
Coefficient of performance, Capacity, factors affecting Refrigeration and
Air Conditioning system performance and savings opportunities.

Energy Performance Assessment:
On site Performance evaluation techniques, Case studies base
05 Motors and variable speed drive, pumps, HVAC system calcu,
Lighting System: Installed Load Efficacy Ratio (ILER) methods Fi
Analysis.

04

Energy conservation in Buildings:
06 Energy Conservation Building Codes (ECBC):
rating, Application of Non-Conventional and Reney

03

Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Class Tests

First test based on approximate second test based on remaining
contents (approximately 40% but i overed in Test I)

End Semester Exami
Weightage of each mination will be proportional to number of

2. Question 1
Remaini e mixed in nature (for example if Q.2 has part (a) from
ill be from any module other than module 3)

ed to be solved.

of Electrical Installation Practice, Geofry Stokes, Blackwell Science
Designing with light: Lighting Handbook, By Anil Valia, Lighting System
Energy Management Handbook, By W.C. Turner, John Wiley and Sons
Handbook on Energy Audits and Management, edited by A. K. Tyagi, Tata
Energy Research Institute (TERI).

Energy Management Principles, C.B.Smith, Pergamon Press

Energy Conservation Guidebook, Dale R. Patrick, S. Fardo, Ray E. Richardson,
Fairmont Press

7. Handbook of Energy Audits, Albert Thumann, W. J. Younger, T. Niehus, CRC Press
wWwWw.energymanagertraining.com

9. www.bee-india.nic.in

i

" AL

*
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Course Code Course Name Credits
1ILO7019 Development Engineering 03

Objectives:

1. To understand the characteristics of rural Society and the Scope, Nature and
Constraints of rural
Development.

2. To study Implications of 73rd CAA on Planning, Development and Governance of
Rural Areas

3. An exploration of human values, which go into making a ‘good’ human being, a
‘good’ professional, a ‘good’ society and a ‘good life’ in the context of work life and
the personal life of modern Indian professionals

4. To understand the Nature and Type of Human Values relevant to Plafining Institutions

Outcomes: Learner will be able to...

. Apply knowledge for Rural Development.

. Apply knowledge for Management Issues.

. Apply knowledge for Initiatives and Strategies
. Develop acumen for higher education and resea

N W~

Sr. No. Hrs

01 Introduction to Rural
development; Nature of
Social, economic and ec

nature and scope of | 08
ierarchy of settlements;
or rural development Roots

programme : of voluntary effort and
Sarvodaya

02 ependg evelopment Balwant Rai Mehta Committee - | 04

03 evelopment Initiatives in Five Year Plans Five Year Plans and | 06
2velopment; Planning process at National, State, Regional and

levels; Planning, development, implementing and monitoring

organizations and agencies; Urban and rural interface - integrated
approach and local plans; Development initiatives and their convergence;
Special component plan and sub-plan for the weaker section; Micro-eco
zones; Data base for local planning; Need for decentralized planning;
Sustainable rural development.

04 Post 73rd Amendment Scenario 73rd Constitution Amendment Act, 04
including - XI schedule, devolution of powers, functions and finance;
Panchayati Raj institutions - organizational linkages; Recent changes in
rural local planning; Gram Sabha - revitalized Panchayati Raj;
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Institutionalization; resource mapping, resource mobilization including
social mobilization; Information Technology and rural planning; Need
for further amendments.

05 Values and Science and Technology Material development and its 10
values; the challenge of science and technology; Values in planning
profession, research and education.

Types of Values Psychological values — integrated personality; mental
health; Societal values — the modern search for a good society; justice,
democracy, rule of law, values in the Indian constitution;

Aesthetic values — perception and enjoyment of beauty; Moral and
ethical values; nature of moral judgment; Spiritual values; differen
concepts; secular spirituality; Relative and absolute values;
Human values— humanism and human values; human rig

values as freedom, creativity, love and wisdom.

06 Ethics Canons of ethics; ethics of virtue; ethics of 04
responsibility; Work ethics;

Professional ethics; Ethics in planning

ducation

Assessment:

Internal Assessment for 20 marks:
Consisting Two Compulsory Clas
First test based on approximately
contents (approximately

ination will be proportional to number of
the curriculum.

Weightage of each mo
respective lecture hours

Question 1 wi sory and should cover maximum contents of the curriculum
Remaini i mixed in nature (for example if Q.2 has part (a) from

ill be from any module other than module 3)

eed to be solved

stitution (73rd Gol, New Delhi Amendment) Act, Gol, New Delhi

Planning Commission, Five Year Plans, Planning Commission

Planning Commission, Manual of Integrated District Planning, 2006, Planning

Commission

New Delhi

6. Planning Guide to Beginners

7. Weaver, R.C., The Urban Complex, Doubleday.

8. Farmer, W.P. et al, Ethics in Planning, American Planning Association, Washington.

9. How, E., Normative Ethics in Planning, Journal of Planning Literature, Vol.5, No.2,
pp- 123-150.

10. Watson, V., Conflicting Rationalities: -- Implications for Planning Theory and Ethics,
Planning Theory andPractice, Vol. 4, No.4, pp.395 — 407
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Course Code Course Name Credits

MTL701 Automotive Mechatronics Lab 01

Prerequisites: MTL501 Sensors and Actuators Laboratory, MTL503 Mechatronic Systems
Modelling and Control Laboratory

Objectives:
1) Introduce Automotive Sensors and Actuators
2) Introduce CAN bus communication

3) Understand working of Automotive Mechatronic Systems

Outcomes: Students will be able to...
1) Implement battery charging / management

2) Communicate with sensors and actuators using CAN
3) Implement and characterize automotiye senso
4) Implement automatic transmissio
5) Implement Automotive Mechatronic

Suggested List of laboratory experiments (

Sr. No. Experiment List
PART A Basics

Experiment on auto em / Battery management system

01

Experiment N bus trai ystem

02

03 hara ation of automotive sensor.

aracterization of automotive actuator.

nic Transmission

eriment on automatic transmission trainer/ simulator
PART C river Assistance
06 Experiment on electric power steering demonstration setup
07 Experiment on Anti-lock braking system trainer/simulator
08 Experiment on electronic stability program Trainer / Simulator
09 Experiment on Adjustment systems (Power Window , Seat etc)

University of Mumbai B.E. (Mechatronics Engineering), R. 2019



Term Work:

Term work consists of performing Part A and B and minimum 2 practicals from part
C mentioned as above. Final certification and acceptance of the term work ensures
satisfactory performance of laboratory work.

The distribution of marks for term work shall be as follows:

e Laboratory work (Experiment/journal) : 20 marks.
e Attendance (Theory and Practical) : 05Marks

End Semester Examination:

Pair of Internal and External Examiner should conduct Practical and Oral. Praetical exam

(15 marks) will be on any one of the experiments from the list and oral exam s) will
be based on the entire syllabus of the laboratory. %

W
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Course Code Course Name Credits

MTL702 Mechatronics Lab 01

Prerequisites: MTL501 Sensors and Actuators Laboratory, MTL502 Mechatronic Systems
Modelling and Control Laboratory

Objectives:
1) Introduce Modelling and simulation of Sensors and Actuators

2) Introduce Interfacing of sensors and actuators with control hardware

3) Introduce Mechatronic system development

Outcomes: Students will be able to...

ctuators

1) Perform Modelling and simulation of Sensors and
2) Perform Interfacing of sensors and actuators with cor

3) Perform Mechatronic system development

Suggested List of laboratory experiments (

Sr. No. Experiment List
PART A Modelling and Si

01 Bond Graph Mode nsor /Actuator and Transmission with
02 b / SciLab
03
PART B
04 protocol , Data acquisition and Experimental

pf any sensor with Virtual Instrument
trol of DC servo motor

05

of any mechatronic system using digital PID implementation on
PART C stem Development

08 Implement DC Servo and Ultrasonic sensor based planer ranging system

09 Inertial sensors and DC Servo motor based auto leveling 3D printed gimbal
development

10 Design and implement a linear actuation system for specified load and motion
characteristics

1 Implementation of electronic gearing / camming with 2 AC servo motors
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Term Work:

Term work consists of performing minimum 2 practical’s each from part A, B and C
mentioned as above. Final certification and acceptance of the term work ensures
satisfactory performance of laboratory work.

The distribution of marks for term work shall be as follows:

e Laboratory work (Experiment/journal) : 20 marks.
e Attendance (Theory and Practical) : 05Marks

End Semester Examination:

Pair of Internal and External Examiner should conduct Practical and Oral. Praetical exam

(15 marks) will be on any one of the experiments from the list and oral exam s) will
be based on the entire syllabus of the laboratory. %

W
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Course Code Course Name Credits

MTL7031 Digital Signal Processing Laboratory 01

Pre-requisite: MTDOS501: Signals and Systems

Objectives:
1. To simulate & analyze basic signals & systems for enhanced understanding of
concepts studied during theory class for MTE7051 subject.
2. To implement basic algorithms for signal processing on a DSP processor based kit.
Outcomes: Learner will be able to ...

1. Demonstrate programming skills for enhanced understanding of di
signal processing concepts (e.g., convolution, correlation, DFT,

real-time signal processing algorithms, such as filtering
generation of PWM signal, etc.

Signal Processing).

Suggested List of laboratory experiments (

Sr. No.
1 Generation of variou ic digi s and analyzing them in time &
5 sing sum of sinusoidal through a
3
4 g notch/comb/all-pass/digital resonator filters in time &

um phase system.

frequency resolution & zero-padding.

zing various types of windows with respect to transition width & stop
d attenuation.

Design of basic FIR filter based on windowing.

8

9 Design of basic FIR filter based on frequency domain sampling method.
10 Design of basic IIR filter.

11 Design and implementation of IIR filter to meet given specifications.
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12 Implementing linear filter using circular convolution.
13 Implementation of radix-2 FFT algorithm & demonstrating use of DFT
properties.
14 Analyzing finite word length effect on a digital filter..
15 Computation of DFT using DSP processor.
Term Work:

Term work consists of performing minimum 10 practical’s mentioned as aboye. Final
certification and acceptance of the term work ensures satisfactory per anc
laboratory work.
The distribution of marks for term work shall be as follows:
e Laboratory work (Experiment/journal)
e Attendance (Theory and Practical)

End Semester Examination:

Pair of Internal and External Examiner should ra 1 and Oral. Practical exam
(15 marks) will be on any one of t pe list and oral exam (10 marks) will
be based on the entire syllabus of the laborato

Q\%
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Course Code Course Name Credits
MTL7032 Neural Network and Fuzzy Logic Laboratory 01

Pre-requisites: MTL404 Technical Computing Lab
Objectives:
1. To conceptualize the working of human brain using Artificial Neural Network.

2. To become familiar with neural networks that can learn from available
examples and generalize to form appropriate rules for inference syste

3. To introduce the ideas of fuzzy sets, fuzzy logic and use of heuristics
human experience.

Outcomes: Learner will be able to...
1) Implement fuzzy controller for electromechanical syste

2) Implement Supervised and Unsupervised ning al m

List of Experiments:
All the programs should be imple /Ja ATLAB under Windows or

e conducted using available open

ent Fuzzy sets and Relations.

plement Fuzzy Controllers.(Application to be designed for
ctromechanical industry)

5 To implement Basic Neural Network learning rules.
6 To implement any Supervised Learning algorithm.
7 To implement any Unsupervised Learning algorithm.

To implement a simple application using ANFIS.(Eg. Color recipes prediction,
Automobile Fuel Efficiency Prediction)
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Any other practical’s covering the syllabus topics and subtopics can be conducted.

Term Work:

Term work consists of performing minimum 8 practical’s mentioned as above. Final
certification and acceptance of the term work ensures satisfactory performance of
laboratory work.

The distribution of marks for term work shall be as follows:

e Laboratory work (Experiment/journal) : 20 marks.
e Attendance (Theory and Practical) : 05Marks

End Semester Examination:

Pair of Internal and External Examiner should conduct Practical and Oral. Praetical exam

(15 marks) will be on any one of the experiments from the list and oral exam s) will
be based on the entire syllabus of the laboratory. %

Q\'b
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Course Code Course Name Credits

MTL7033 Finite Element Analysis Laboratory 01

Prerequisites: MTC301: Engineering Mathematics-III, MTC401: Engineering Mathematics-
IV, MTC404 Strength of Material, MTC501 CAD&CAE

Objectives:

1. To introduce the concepts of use of FEA software.

2. To study the applicability of FEM to a range of Engineering Problems.

3. To acquaint with applications of numerical techniques for solving problems.
Outcomes: Learner will be able to...

1. Use FEA software for solutions of various engineering problem
List of Assignment:
Students should use the commercial software or programmes from the

should be included in the Journal. The proposed list is as give
Suggested List of laboratory experiments (Minimum Si

Sr. No.

1
2
3
4
5
6
7

than four (04) students, shall do Finite Element

echanical engineering element/system, which involves

On, assigning properties, meshing, assigning loads and

conditions, analysis and result interpretation.

mentioned aboV€. Final certification and acceptance of the term work ensures
satisfactory performance of laboratory work.
The distribution of marks for term work shall be as follows:

e Laboratory work (Experiment/journal) : 10 marks.
e Course Project 10 marks
e Attendance (Theory and Practical) : 05Marks

End Semester Examination:

Pair of Internal and External Examiner should conduct Practical and Oral. Practical exam
(15 marks) will be on any one of the experiments from the list and oral exam (10 marks) will
be based on the entire syllabus of the laboratory.
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Course Code Course Name Credit

MTP701 Major Project 1 03

Course Objectives: The course aims:

The Project work facilitates the students to develop and prove Technical, Professional and
Ethical skills and knowledge gained during graduation program by applying them from
problem identification, analyzing the problem and designing solutions.

Course Outcomes:

1 | Students will be able to develop the understanding of the problem
extensive review of literature.

2 | Students will be able to identify and analyze the pr
with problem specific data.

Allocation:

ocess to be defined and followed:
ion can be given at the end of sixth semester.

should be informed about the domain and domain experts whose
can be taken before selecting projects.

dent’s should be recommended to refer papers from reputed conferences/
surnals like IEEE, Elsevier, ACM etc. which are not more than 3 years old
for review of literature.

o Students can certainly take ideas from anywhere, but be sure that they should
evolve them in the unique way to suit their project requirements. Students can
be informed to refer Digital India portal, SIH portal or any other hackathon
portal for problem selection.

e Topics can be finalized with respect to following criterion:

o Topic Selection: The topics selected should be novel in nature (Product based,
Application based or Research based) or should work towards removing the
lacuna in currently existing systems.
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o Technology Used: Use of latest technology or modern tools can be
encouraged.

o Students should not repeat work done previously (work done in the last three
years).

® Project work must be carried out by the group of at least 2 students and maximum 4.

e The project work can be undertaken in a research institute or
organization/Industry/any business establishment. (out-house projects)

e The project proposal presentations can be scheduled according to the domains and
should be judged by faculty who are expert in the domain.

¢ Head of department and senior staffalong with project coordinators willstake decision
regarding final selection of projects.

e Guide allocation should be done and studentshave to submit wee I ort to
the internal guide.

an oh maintain
k marks.

¢ Internal guide has to keep track of the progress of
attendance report. This progress report can be used for)a

¢ In case of industry/ out-house projects, visit by in
external members can be called during théyprese

ve preferred and

2. Project Report Format:
At the end of semester, each group need to pre aProj
issued by the University of Mumbai.

port as per the guidelines

A project report should preferably(€ontain a lowing details:

> Abstract
» Introduction

o “Architectural View
o Algorithms/ Methodology

» Experimental Set up
o Details of Database or details about input to systemsor selected data
o Performance Evaluation Parameters (for Validation)
o Software and Hardware Set up
» Implementation Plan for Next Semester
o Timeline Chart for Term1 and Term-II (Project Management tools can be
used.)
» Summary
» References
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Desirable
e Students can be asked to undergo some Certification course (for the technical skill set
that will be useful and applicable for projects.)

3.Term Work:
Distribution of marks for term work shall be done based on following:

a. Weekly Log Report

b. Project Work Contribution

¢. Project Report (Spiral Bound) (both side print)
d. Term End Presentation (Internal)

The final certification and acceptance of TW ensures the satisfactory orm e
above aspects.

4. Oral & Practical:

Oral &Practical examination (Final Project
Internal and External examiners approved by
semester.

1d be conducted by
t the end of the

Suggested quality evaluation pa
Quality of problem sele
Clarity of problem definit
Relevance to_the

Quality o
Individual’as work
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