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Researeh Methodology & IR

24MMTHIDN ELC Reserrch Melhodology& PR 300 3 Credits
cachirg Scheme [Examination Scheme
3 hrwetk

_..-!l..—li 311 Murl;.i
Wil Semmester Exam: 30 Murks
Semener Eyam: 530 Marks

™ Pre-Requisites: Nil
Course Outcomes: Al the and of the course. students will be able my

ol Define rescarch, explum and spply ressarch terms, deéseribe the research process and the

principal activities, skills snd ethics associmted with the revearch proceas,

CO2  |Explain ihe relutionship betwean theary and reseurch,

CON Describe and compare the major quantitative and quilititive research method.

CoMl Propose o research study and justify the theory gs well as methodologicaldeclsiong
' inchuding sampling amd mensurement.

CO35 |5urn'rr||:rr'r.-.n1h= importance of research ethics und integrate it into reseprchprovess:

}:‘mwmu.ﬂl un effective research proposal that will serve as the Jounching poiat for

95 the further study,
Course Cuntents:
Unit 1: Research methodology an Introduction [6]
Meaning, abjectives and matlvation of research, Types of rescarch, resenich nppronches,
significance of ressarch, and rescarch methods va, Methodology, research and seientitic
methods, Rescarch process, Criterin of good research
Unii 2 Deflining the research problem and research desipn (6]
Selecting the problem, Technigues mvolved in defining the problem, meaning and need of
research degign, features of good design, ympomant concepts relaling to research desim,
Ulifferent ressireh desiens, Batic concepts of expermmental desians
Unit 3 Sampling desigs
Censiis and simple survey, Implications of sample desim, Steps m sempling design,
Criterin of selecting sampling procedure, Churacteristies of good sample deaign, Different | [6]
wpes of simple designs, Random sample from an infinite universe, Complex. random
sampling designs
Lnit 4 Measurement and scaling (echimiguess: 16]
Munsuremnent in resesrch, measurement scales, Sources of error in measurement, Testy of
sound muasurenient, Technique of developing measnrement Tools, wealing. mesning of |
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acaling, sale classification hases, Important scaling Techniques, seale construction
Techniyues

Unit 5 Sampling Tondamentals:

Noed of sampling, lmporiant sampling distribution, cetitral limil thisorem, sampling theory,
Sundler’s A-Test, Concept of standard error, Estumition, Fstimating the population mein

. Eatjmating Population Proportion, Sample Size and s Determination, Metermination of
Snimple Size through the Approuch Based on Precision Rate amd Confidence Level,
Determination of Sample Stee through the Approach Bpsed of Bayesian Siotistios

7

Tinit 6 Interpretation aod report writing:

Meaning of mterpretation, Why Interpretation. Technigues of interprembon, Precaution in
{nterpretation, Significance of report wiiting, Different steps in writing report, Layout of
ressarch report, Types of reports, Ol presentation, Mechumism of writing research roport,
Precaition for writing resenrch reports '

[&]

Text Books:

1. O, B Kolhari, Wesesreh Moethodology:  Methods  and Technigues New Age

{nternational 2013,

2. Deepak Chiwls Neena Sandhi, —Research Methodology cancepls anil cases Vilas, Now

Dethi,2011.

Relerence Books:

1. Punneerselvam R, "Reseatch Mathodology”, PHI New. Delhi, 2013,
2. Tavlar, BilL "Ressurch Methodology®, PHI, New Delhi 2006
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Fluid Power svstem and Factory Awtomsation
Fluid Power system and Factory S.0.0
Automation

HAMMTINR PeC 3 Credits

Teaching Sclieme [Examination Scheme
Lgoture: 3 hra'week "A=T 10 Murks
A= 10 Mirls
Wil Sermester Exam: 30 Marks
End Semester Exarm 50 Murks

Pre-Requisites:
Course Outeomes: Al the end of the cuarse, students will be able 10:

COl [Explain the impertance and the scope of hydrmulios and preumatics in the modeminduitry,

COZ Select and size the different companants réguined (o design & fuid pawer system,

co1 Seleot n control svstem o control the operation of designed Muid power sysiem.

CO4 [Breslyn and tmplement low-cost mulymation system,

CO5 Pesign a preumatic squipment by selecting proper compunents

06 ]Etpl.nin are of PLC in sequencing operation for sutomatior

Course Coptents;

Unit 13 Hydruulic Svstem (6]
Hydruulic Fower Generators « Selection und specification of pumps, pump chamcteristics.

Unit 2: Actuators 8]
Linear and Romry Actuators - sslection, specification wnd ¢haracteristics. Pressure reliaf
vitlves, dircction and flaw control valves, non-return and safety valves. nctuation systems
Unit 3: Hydraulic Clrenits

Reciprocation, quick ruturn, sequencing, svichronizing cirouits, accumulatar circuits,
industrial vitcuits, press cireuits, hydroulic milllng machineg, grinding, plumting, copying, | {6]
forkiift. carth mover circults; design and selection of companents - wfely and emergency
mandrels.
Unit 4: Poeomuatic System [6]
Preumatic fundementuls, control elements, position und pressure sensing. Preumatic loie
Leircuits - switching eirewits, fringe cunditinns modules and these integrution, sequential
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wlreuite casende methods, mapping melhods, step counter method - componnd circuit |
design, combimation circuit design.

Unit 5 Poneumatic Clrenits _ [7]
Preumatie equipmini - selection of compenents, desion caleulations, application, fault

finding, hyidm promatic dirouits I
Unit 6: yarious Controllers in industry [6]

Use of microprocessors/micracontrollérs for sequnvinig - PLE, Low-cist autsmation -
Rabotie circuirs.

Text Bodob:

I. Anthon H. Hehn, "Fluid Power Troubleshooting", 2n Edition, Mareel Dekker.
L 8 R Mawumdar, “Prnoumatic Systems: Prineiples wnd Maintenanee™, Tata MeGraw HII
Publithing Company | imited, 1999

Reference Bouks:
- Antony Esposito, “Fluid power with Applications, Prentice Hall India, 7th Editien. 2014
2 Dudleyt, A. Poase and John I Pippenger, "Basic Fluid Power”, Prentice Hall, | 987.
3 Andrew Parr, "Hyvdeaulic gnd Poeumatics”, Jaito Publishing Hoose, 1999,
4. Hoitan, W. “Pneumatic and Hydranlic Systems”, Bulterworth - einemann, 997,
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Mechatronlcs System  Desipn

MMTHIE | PCC Mechatronics Sistem Design 3-0-0 | ICredit
Teaching Scheme Fum]tmﬁ-nn Scheme ]
L ecture Shrsweek AT iMarks:

A-11:10Marks
I Semester Exam: 30 Murks
Firid Semester Exam:S0Marks

I're-Requisites: Mil
Course Outcomes: At the end of the course, students will bé able o

CO1 [Explain the [mporince and the scope of rotutionsl drives

CO2 Select andl size the different components required 1o design o mechanical SYSiEm.

CO3 Hiastrate the real time Interfacing

Cod ]Ev: plain the compinenits of & data acquisition syitem

Covs lhﬂsl_gﬂ ndata pequisition sysiem

Lo IDusigl: o Mechatronies systom

Course Contents:

Unit 1:Rotntional drives

Prenmatic Motors: continuous and limited rotation-Hydraulic Motors: continuous

limiited rotmtmon-Brushless: DC Motors-Motion convertors, Fixed sitlo, invariant motic [6]
rofile, varators, remotely, comralled couplings: Hydmulic Circuits and Preumiatic Cireuits
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Init 2: Mochanical Systems and Design
Mechatranics approach-Control program contral, adaptive control and distributed sy stems - (6]
BDesign provess - Types of Design - Integrated product design - Mechanisms, load conditisis,
esign und fexibility Struetires, loud conditions, fexibility and enviropmental isalation-

maching ipterface, industrial design and ergonomics, informution teansfer from
ching frum machimie 1o man and man 10 machine, safety.

nirduction Elements of datn stquisition and coniml ©verview of 110 Process-Installation

E’un 3: Real time interfacing. 5]
ul 0 card and software - Installation of spplication sofiware- Over framing

Jmit 4: Clase studies on Dain Aequisition
ransducer calibration system for Autemotive applications Strain Gauge woighing system ~|  [6]
olenaid torce ~-Displocement calibrution system - Ratary optical encader - Inverted
:nfulum control - Controlling temperature of a hot/cold reservoir — Pick and place robat —
“ar purk burmers
Eum 5: Case studies on Data Acquisition and Cantrnl

hermal eycle fatigue of & ceramiv plite-pH eontral system<Dé-leing Temperatire Contral (6]
Svsteme=Slap control of & CD Pluyer-Aanofocus Camera; exposure contral

Uit 6: Case studies on design of Mechatronics profducts
Muation control using D.C. Motar, A.C. Metor & Solenilds - Car engloe management - [6]
Harcode reader

Text Boolos:

b, W. Baltnn, Mechatroties-Eloctronic Control systems in Mechanical and Elecrical
Engineering-2ndRdition, Addison Wesley Lomgman td,, 1999,

1 Devdas Sheny, Richard A. Kolk, Mechatroriics System Design, PWS Publishing

. company, |997

Reflérence Books;

I Bradley, D Driwson N.C. Burd and AL Loader, Mechntronies: Electronies in Producte And
rocesses,C hapmanandHail London, 1991

2 Brian Morrid, Automated Manulocturing Systems-Actuators, Controls, Sensors and Robotics;
MeGirw Hill International Bdition, 1995
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24MMT 1104 - Computer Control of Flexible A0l 3 Credits

Computer Control of Flexible Manufacturing Svstems
Manufseroring Systems ]

T'_urjﬂng Scheme '|E:uminnti-nn Stheme
Lectore: 2 hra'week CA =1 10 Marks
(CA=LT:T0 Marks
Mid Semester Exam: 30 Maorks
End Settester Exam: 50 Marks

Pre-Requisites: Nil
Conrse Outcomes: At the end of the ¢oirse. students will be able 10!
Col Fx;-lnm the impartanve of Manufieliring Systems

co2 hIzq:rTh[n the rale of wutomation in omunufactiring

€03 [implement FMS concept in s manufacturms environment
CO4  |Differentiate between Group Technology and Cellular Manufacturing

C05 Explain Different Quality programs in Manufacturing
COh |lmpJnm+':m use of FMS concept in Process Planning
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(@ A== Shri Skarmeanr Putt] (Yirleavkar) Eduwcationi! & Charituble Fruyi's

Cowrse Confents:

Enib I Introduction to Manufacturing Svstems i3]
amponients, Classification Scheme, Single Statlon Automuted Cells, Applications of Singly
Station Automated Cells, Fuhdsmentals of Manual Assembly Lines, Analysis of Manual
Assembly Lines, .ine Baloneing Algotithms. Considerations in Assembly Line Design
Unit- 2 Antomated Production Lines 5]
Fundamentals, Applications, Analysis of Transfer Lines, Fundamentals of &u.‘r.nmuu:d{
Assembly Lines, Cellular Manufacturing Part Clussificstions and Coding. Applications of
Group Technology, Duantitive analviy of Cellular Muiofacturing,
mit- 3 Flexible Manufacturing Systems [4]
ntroduction, Components  of FMS,  Applications. Berielits, FMS  planning gl
mplementation issues, Quantitive: Analysis of FMS. Fundamentals of NC Technology,
umputer Numerleal Control, Diutributed Numerical Contral, Applicutions of NC, and NC
programmime. Ssmple NC proerams ncluding step, groove, mper, and profile turming.
E:n- 4 Griup Technolagy [5]

roup Technology: Part families; part clussification and coding. Types of I:F.Elﬂlﬁl::ntiﬂn-mulf
mg system, Machine cell designe The composite: part concept, types of cell esipr.
ermining the best machine ammngement, benglity of group technology
ust In Time and Leun Production: Lean Production and Waste m Manufactaring, jost in
e production svslem,
uality Programs in Manufacturing: Process Variability and Process capability, Statlstical
58 Controd, 5ix Sigmn. Tagucht Methods in Quality Engincering, 150 9000, Coardinate
easuring Maching, Machine Vision, Non-sontact, Non-Optical Inspection Techniques

'mit- § Automated Materinl Hondling . [4]
‘unotion - types ~ adalysis of mulerinl handling cquipment’s, Desien of AGY systems.
wiomated slorage: Slomee system parformunce — AS/RS — corouse] storage system — WIP

age = imerfieing hundling stomge with nunufactoring, Anulvsis of AS/RS, Industridl
hots. Tool Management system-tool stritegies-ool identification rechnologies und tool
'fmmlturin;{_ trspection suithms-CMM and nomscontact inspection

nit- 6 Networking concepts [3]
OSL MAF. TOP, LAN, WAN, Communication interface; bus srchitecture, topologies)
mtocels, Manufacturmg dma bese-Process planning. CAPP, ERP modules. Developmant]
nd implementation of FMS: Planning pheses, scheduling — integration —  syitem,
onfiguration — simulution — FMS project development steps. — hardware and . softwure

velapment. Installation and implementation, Application and benefits af EMS, Quantitative
nalvgis of FMS.
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(’@ N Sitel Shimee Patil (Yodravkar) Educationn! & Charftable Trist's.

Text Books:
I- Jha, NK. “Handbdok of flexiblé maitifheturing systems™, Academile Press e 1691
2 Roouf, A and Ben-Doys, M., BEditars, “Flexible manufacturing svsisms: recont
development”™, Elsevier Seience, 1995,
3. Reza A Maleki *Flexible Manufscturing system™ Prentice Hall of Inc New Jersey, 1991

Reference Bookas:
I, Mikell P. Groover, “Automation, Productign Systems, and Computer Integrated
Muanufaciuring”; Prentice Hall Publishing New Delhil; ISENO78-41-203-34 18-2
2. Handbook of Cellylar Manufacturing Systems: Editor: Shhrukh A. Roni; Publisher
Wiley Inter seichee; ISBNSD471-12130.8.
3. CAD CAM /CIM by I, Redhokrishman, §, Subramanyan, New Age Interiational.
4. Compiler Afded Manufacture by Chien Chang and Richard A Wysk, Prentice HALL
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Bridge Coarse: Principles of Mechanical Design

HAMMT1105 PCC Principles of Mechanical Design 2-[10) Auwdit
Tenching Scheme Examination Scheme
Lectire: 2 hrsiweek CA —1 :25 Marks
A1 125 Marks

Pre-Requisites: M)
Course Outcomes;
Al the end of the cobrse, the student will be shle 100

CO Design simple machine purts and componeEnts.

CO2 | Design basic progedure for the selection of muchine components.

i3 Design various joints; gears brakes, dynamometer etc.

Co4 | Selectibn of Rolling Contict Bosrings

Course Conlenis:

Unit 1: Simple stresses and stroins:

Concept-of stress and strair (Tinear, lsteral, shear sad volumetrde) Hook's law. Elustic
constants and their relationship, Generalived Hook™s lnw, Axial foree dingram, stresses, 5]
stratns and deformation in determinate nd indeterminale humopensous and compasite
bars under concentrated londs, self-weight and tempernture chanves.

Unit 2; Sheur foree and bending moment dingrams: Concepl and definition o] shear
force and bending moment in beams due to concentrted loud, UBL, wniformly varying | [4]
loads and couples” ndeterminate beams

Unit 3: Loads and stress in maching elements
static, shock, impact and fuctuating loads, types of stresses, tensile, compressive, dirset
and torsional shear, hending stresses, combined affect of direct, bending and torsional
stressies, Design of shull - sed on wrsional and lateral rigidity, combined loadings. Design | [3]
of kevs, keyways and splmes. Standand threads, stresses in threads, prefoaded fastencrs in
tension, Joints stiffness faclor, gasket jaints, controtling prelnad, fstensrs in shear, power
REFEWS.

Unit 4 Design of springs

Spring configurntions, materials, design of helical ocompression extension torsion iprrings. ]
Design of camposite springz (in parallél, series, coneentric), Design of Belleville Spring,
washers. Design of leaf springs

Page 16 of §7
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Unit 5 Friction Clutches, Brakes and Dynamometer
Fivol collar frictian, types of friction elutches, design consideration plate, come &

centrifugal clinches, Types like bind brake, shae Brake, band & block brake, Dise Brajes. [4]
absorption & trnsmizssion type dynumometers. Desiyn considerstion of various brakes.

Unit 6 Rolling Contuet Bearings

Types, Static snd Dynamic lond capacity, Strobeck's Equation, Concept of equivalent load,
Load lite Refationship, Selection of betring from Manulicturer’s Cainlogue, Design foe (4]
variahle loads and Speeds, Bearings with Probability of Survival other than 90%,
Luhrication and Muunting of bearihg,

Text Bk

1. Ramamrutham S Strength of Miteriils; Dhanpat Rol & Soris, 1991,

2 VB Hhoendari, “Design of Machiog  Elemens”, Tata MeGraw Hill Publishing
CompanyLtd. 20dEdition, 2007

3. Beer and Johnsion: Strength of Materlals=CSB Publisher.

Reference Books:

I Rao, J. S.& Dukkipati, R.V.: Mechanism &Machine Theory, New Age Internations] Pve Led)
Publishers.

Ramamurthy, V.. Mechanics of Machines, Nuroga Publishing House.

Muanutacturing Technology, P.N Rag, Tata McGrave-Hill Publishing Limizd )| Bdition, 2002,
5.5 Roman, “Theory of Machines”, TataMeGrawHil PublishingCompanyLud 2nd Editien)
2007
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Bridge Course: Fundumental of Electronlis

24MMTIINS | PCC Fondamental of Electronics 2:0-0 Adulit
Teaching Scheme Eanmination Scheme
Lecture: 2 hradweek CA ] 25 Muorks
A 25 Marks

Pre-Requisites: C Programmiog
Conrse Oatcomes: At the end of the course, students will be able 1o

COl |Exp}uill the language of electronies, elements and their functionality.

co2 |Illu5:rmr.: Application of Elecironic System Insrumentation syvsiem

CO3  [Ilustrate Analog snd Digital systemns snd their applications.
[ade l] |F_u|1|ah1 Power Clrcuits and Systems

05 ‘F.Juﬂmn Cantrol Systems
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Course Contents;

‘nit 1: Role of various Engincering disciplines in Mechatronics
ronics Design elements, Scope and Applications of Mechatronics. Annliog lectronic]
Components and devices, osillators as signal generutors, Power supphies snd voltagel  [5]
regulators, Power Elecironics- Deyioes

Unit 2: Industrial electronic circuily
Dhgital Elecronics —Arithmetic circuits, Mulliplexers/Demultiplexent, Registers, Counters,
emones, few examples of mansdocers, Signal conditioning Cirouits using Operational]  [3]
plifiers, Noise Problems

[Unit 3 Application of Electronic System Instrumentation svsiem: Transducer, Sirain
nuge, DMM, Oscilloscope Regulinted power supply Remote continl, Character Display, [4]
Clock; Counter, Measurements, Dara Logging, Audio-Video system

(Uit 4 Operation Amplifier (Op-amps)
ldeal Op-amp, Differentinl amplifier: differential and commen mode operstion commion!
inde rejection ratio (CMRR), Mactical op-amp dircuits: inverting amplifier, non -inverting
plifier, weighted summer, integrator, differentiator, large signal operation of op-amps,  [4]
other apphications of op-amps: mstrumentation cirouits, active fillers, controlled soarces,
logdrithimic smplificrs, waveform generatirs, Schmitl tnggers, compamtors

Unit 5 Power Circnity and Syxiems
luss A large signal amplifiers, second-harmonic distortion, Tramsfonmer coupled audic
power amplifier. Class B amplifior, Class AB opertion, Power BITs, Regulated power (4]
plies, Series wolnge regulator, four-lnyer diodes p-nep-n charpoleristics, Silicon
controbled rectifier
Unit 6 Control Systems Components, Classifonton of Control Systems, Transfer fimctions,
Time and Frequency rosponse Analvsis toals [4]

Text Bouls:
L. Allen Motter shed, “Elestronic Devices and Cireuils™, Prentice Hall Intermational, Third
Edition '
2. M.D.Singh and 1.0 Joshi, “Mechatronici—Principles and Applications™, Prentice Hall India
publication-EEE. Robert Boy Jestad and Louis Nashelsky, “Elecironic Deviees and Cirenit
Theory™ PHI; 8th Edition.200

Reference Booles:
I, Themas L Floyd, “Electronic Devives” 8th Edition, Péarsen Edvcation, Inc., 2007
L AS. Bedrvand KoC. Smith, "Microelecteonic Cireuits™, 6th Edition, Oxfurd University Press,
2y
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Signal Condifioning and Data Acquisition System

ZAMMT | 1 U6A| PEC Signal Conditioning and Dits Acquisition System F0-0 | 3 Credits

Teaching Scheme: [Examination Scheme:
pcture: -3 hrs/week CA -t 210 Marks
A A I Marks
flid Semester Exome A0 Marks
End Semester Exam: 50 Maorks

Pre-Requisites: Nil
Course Outcomes: At the end of the course, dudents will be able 1o

CO1 [Explain the Analoy Signal Conditioning principles and rouits,

CO2 Interpret OP-AMTP cirouits vsed in Instrumentatinn

O3 lllluﬂtrntt various types of Digitals 1o Anulog converters.

Ciod lExpl:in Analog ta Digital converters.

CO3 [Elaborme the Data Acguisition System,

CO6 Discoss applicationy und benicfits of Data Acyuisition Syatem,

Course Contenty:
Unit 1: Analoy Sigual Conditioning

Imroduction, Principles of Analog  Siganl Conditioning, - Signal-Level Changing, i1
linearization, Conversions, Zero adjustment, Span adjustment. Filtaring and Impedance
Mutching, Passive Circuite, Divider Cineuit, Bridge Circuits, RC Filters

Unit 2: Operational Amplifiers

Characteristics, Op:-Amp Circoits in Instrumentation, Voltage Follower, Differential
Amplifier, Instrumentation Amplifier, Active Fllters, Voltage-to-Cureent Converier,
Current-to-Vaoltage Converter, Linenrization, Special Integrnted Circdits (1Cs),

Unit 3 : Digitnl-to-Analog Converters DACs

Review of Digital Fundumentnls; Busses and Tri-State Buffers, Converters, Compuratars,
Digital-toAnalog Converters (DA, Serinl, parallel, direct and indirect DACs. Hybridond | 1)
monalithic DACs, Interfacing of DACs tw microprocessars and PCs
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"TJﬂIH:AmIng-tn- gital Converters (ADCs)

Specificutions Charmuteristics, Types of ADCs- Serfal, pursllel, direer and midireat ADCs.
Hybrid and monolithic ADCs, Siga-deltn ADCs. Inierfacing nf ADCs to microprocessors [6]
and PCs Sample and Hold, Multiplexer and Dz-multiplaxer, decoder snd encoder, Pulse
modulations, Digiial recorder, Programmable Logic Commlier

Lnit §: Data Acquisition Sysiem

Introduction, Analog and Digitel Data Acquisition Systems. Block diagram, Compunents,

Multiplexing, DeMultiplexing, Modulution, Display, Recording Alorm, Programming, 6]
Volige, Current, Frequeney, Temperature, Displacement. Pressure mensurement using
Dt Aequisition Svstem (DAS)

Unit &: Applications and Benefits of Duta Acquisition System

Benefits off Dats Aequisition System, Application of [Xata Acquisition Sysiem in Power (5]

plant, Process control plant and Automation, Thata Logger.
Texi Bonks
I, User's Handbeok of DA and A/D Converters”, E. R.Houtek
2 ‘Flestronic Analog! Digltal converters” H. Schmid
3 “Datn Convertens,G.B . Cleyton
Reference Books:
1. Acquisition & Conversion Handbook, -Datel, Intersil
2 Applications Reference Maninl - Annlog Devices1943
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Advancved Control System

24MMTTID6R PRE Advanced Contral System 300 3 Credits

Teaching Scheme F-]:nmhmim Scheme

Lecture: 3 hrs/week A-1:10 Marks.

A =310 Marks
Mid Semester Exam: 30 Marks
=nd Semester Exam 50 Murks

Pre-Requisites: 8il

Course Dulcomes: At the cnd of the course, students will be able tor

il Fn.‘piu.l:rr differont siate model of o svstem, and have theknowledge to find its solution,

Co2 r-ihhumte nonlinear system modeis; and onalyze nsstability.

Co3 i.f!.nnl:ru the deseribing function analysis of vanous nonlinenrsystems.

COd Design difforomt systerms and anglyze its stability using Lypoistability anolysis.

COS | Amlysid of controllability sind observability of thedissimilar system.

CO6  |Anakize the varivis transforms
Course Contents:

Unit 1: Introduction

Conoept of stole space-stale spoce répresentation of svatem, solution of timie myarant state | [6]

S—

cdquation- stte transition marris, Linegar time varyng system. Discrete system stule spuge

representation and solution

Unit 2: Non-linear system

: ; [l
tvpes ol non-linearity, singular point, hon-linear syvitém stuhility analysie- phase plane
technigue; construction of phase trijectories, wocling method
Unit 3: Describing function analysis )

Busic soncepts, derivation of deseribing fanetivns for econtmon non-finesrity"s Describing
funotion anulysis of non-lincar systems, Conditions for stability. Stability af oscillations.

Unit 4: Lyapunoy stability analysis
Definition of swubility, instability and esympiotic stehility. Lyspunov stability theorems. | 6]
Stability analysis of simple lincur systams,
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Rystems

Cantrollability-Observablline-Effsct of pole-zers  cancellition, Pratical examples-
controllable and uncontrallibile systems-observable und unoheervahle systers. Optimal {1
control  system-definition- design using siote variahle feedback and  errbr squared
perlommunce indices.

Unit 6: Z-Transform and digital control svstem

Z-ransier function=block diagrime signal fow graph- diséréte oot locus 161

Text Books:
L €1 Johnsan, Prpces: Control Insmimentation Technology, Tth od., Prentice Hall of
Indin, New Delhi, 2003
2 R K. Ogow "Discrete Time Contral Systenis™, 1996, PHL 3 R K. Ogaty “Modem Ceantrol
Engineering”, 1996, PHI,
Reference Books:
. R C.Dorfand R H. Bishop, Modermn Control Siwlems, 8th ed., Pearsan Fducation, Delhi,
20054
2. M Gopal, “Modern Comrol System Theory™, New Age International Puhli:fmm,lnd
edition. 1996
3. Madangopal “Digital cotitrol and state varinbles methods™ (997, PHI.
4. Modem control enginesring —Kasubriko Cpnta, Pearson Edition.
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Advanced Computer Programming

HMMTID6C | PEC Advanced Comptiter Progremmine 3-0-0 3 Credits
Teuching Scheme [Examination Scheme
fLecture: 3 hrsfweek A =1 10 Marks
CA-I 10 Marks
Mid Semester Exam; 30 Marks
End Semester Exame 50 Marks

I're-Reguisites: Nil
Coarse Outcomus: At the epd of the course, students will be ible to:

(an)] Dcwfnp. idebitg end cxecute progroms which use reading. writing and  mamipulating

Co2 [Pevelop, debug and execute programs 1o perform memory sccess using Rim

can [Develop, debug and execiite  moxdular progmims By  writingand  using

Functioms

¢y Prppreciane use of varivus hesder files and test and mplement constant andMukro

Cos [lmpT:m::nr different data types usder and Utillze memory effectively usingUnion

CO6 [DEVETHF.' debug and execute programs to read and write data from secondsrystorage dﬂkﬁ
Course Contents:

Unit 1: Array and army Operations
Insertion, Searching, Merging, Sorting0eletion 6]
Introdiiction ol Stritg as army of charseters Declaration ind Initinlization of String Two-
Dimensional Armay and its: Operations: Tnsertion, Deletion. Mulrix additicn operation,
Multi-Dimansional Arrays, sscanfl) end sprintf]) Fonctions Druwbacks of Linear Armays

Unit 2: Introduction and Features of Polnters i71

Declaration of Pointer, Void Pointers Array of Pointers Painters 1o Painters

Unit 3: Basics of Functions

Built-in and wser defined Functions, Using Swmg, Math and other boiit-in functions
Advantuges of using Functions Wrking of a Function Declaring, Defining and calling user | [6]
defined Functions- The refufn Statemer

Call by VMalue and eall by Referance Function as an Argament Recursion
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Advantages and [Jisadvaniages of Recursion

Unit 4: Introduction
- Bdefine and #undelMirectives Binclude, #line Directive Predefined macros in ANSIC
| Stmddand 1/0 Predefined Streams instdio.h
| Predefined macras inctypeh
Uit 5 Introduction and Features of Struetures
Doclaration and Initinlization of Structures. Arrdy ol Structures Painters (o Structure (&)
Typede! Enimemigd Tam Type Union. Unon of Stmictures
Unit &: Introduction File Operations
Opening a File, Reading a File il Closing a File Test Muodes, Binary Modes File (6]
Funotions [printf() [seanil) i getel) iv, pute() seek()
Text Books:

I Ramthane AN, Programmimg in ‘L, Pearson, 2012
Heference Books:

|. Balaguruswemi, E. Programining In ANSIC

2. Kanetkar, Yashavant Let us'C BPBpublications, 2010

7]
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mﬂn; and Machine Vision
2AMMTII06D | PEC | DPigitl Sigmi F[ﬁﬁinﬂ. and Machine | 3.0.0 3 Credits
e

Teaching Scheme lEnmI;ntlu'n Seheme
Lectures: Jhrsiweck —1 10 Marks
N
M

<11 210 Misrks
did Semester Exam: 30 Marks
Eind Sermester Exam: 50 Marks

Pre-Reguisites: Wil
Course Untcomes: At the end of the course, sudents will be phie w:

0 [Memorize the different types of siprals and systems

coz2 Mnderstand the significance of various digital filter structire

O3 Apply the knowledge of muiti-rate signal processing In the real time applications

(g Identify the ssgmerilation snd motion detection and estimation 1echnigues

CoOs [Hustrate image formalion models and featare extraction for complter vision

| 06, [Elabarte Dam structures far lmage Analvals
|

Course Contemis:
[Unit 1: Dverview of DSP
nraclerization in time and frequency, FET Alporithms, Dightal fiiter design pnd structires;
ic FIRAIR filer design &stroctures, design lechmgues of linearphave FIR fillers, 1IR] 6]

Iters by impulse invariance, bilincar transformation, FIRAIR Cavended littice structures,)
paralial all pass realization of [TR
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Init Z Mulii rate DSFP
Decimators and Interolators, Sampling rate conversion, multistage decimator & interpolator) 7]
poly phase filters, QMEF, digital filter banks, Applicutions in sub hand coding

nil 3 Linear prediction & opfimum lincar liters
ipmary. rendom process, forward- hackward linear prediction filiers, solution of normnl

3
uations, AR Laftice and ARMA Lattice-Ladder Fileers, Wiener Filters for Filtaring and (6]

ediction,

nit 4 Adaptive Fillerd

pphications, Cradlent Adaptive Lattice, Minimum mean square criterion, LMS alzorithm,
Recursive Least Syuare algorithm, Estimation of Spectia from Finite-Duration. Observatinns|

Slgnals. Nonparametric Methods for Power Spectrum Estimation, Parametric Methods for

Power Spectrum Estimation, Minimum- Variance Spectral Estimation, Figen analysis
.Ihlgqrhhm.r. for Spegtrum Estimation
Unit 5 Basie Concepts: Tmage fanctions
The Dirac distributbon and convolution, The Fourier trinkfurm lmnges o o stochastic process

Images a5 lincar systams, Image digiteation, Sampling Cuantization, Color images, Digital
image properties. Metrie and topelogical propeitics of digitsl images, Histograms, Visual [6]
. peteeption of the image, Image quality, Nodse in fmpges Dot structures for Image Analysis

’L’tvtlg of lmiope datn representution: Traditional image Mutrices, Chains. Topological datal

structures, Relational strugtures, Fierarchical dotn strogtores Pyramids, Quad trees,

Unit 6 Diatn strictures for Image Analysis
Levels of image data representation Traditional image Matrices, Chains, Topological dats 6l

tructures, Reletional structures, Miorarchical data stritotures Pyrissrids, Quad irees
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;['u't Buonks:

1. leachet Jervis, Digit] Signal Processing , Peatson Edvcation.
2, Gonzalez Samp Woods; Digitdl linage Processing , Pearsion Publication,

Reference Books:

1.-Johin G Proakis and Dimitriz G, Manolikis, Digital Signal Processing. Principles, alzarithms;
snd applicutions, PHI, 1993,

. 2, Milon Sonkn; Vaclay Hlnvec, Roger Hoyle, Imupe Protessing Anulysis und Muchine Vision™
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Flultl Power syitem and Factory Avtomntion Laboratory

MM 7| pee [ P Poweesysem ind Foclory Adtometion | 00,0 | 1 grudits
Teaching Scheme: ]Et;ﬁlnntiqn Scheme:
Practical: 2 hoursiweek A~ 115 Marks

CA-IT 15 Marks

End Semester Exammation: 20 Maorks

Pre-Requisites: Nil

Course Quteomes: Al the end of the course students will be able 1o -
COT | Design and implement Nuid power sysiems
o2 E!l.:phj-l'-l_-thﬂ aperdtion and troubleshotting of the Muid power system components
CO3 | Design and [mplement PLC sysem

List of Experiments:
Al least ininimum 6 expeniments ghould be performed from the following list.

1. Destgn of basic hydraubic cireuits:

2. Desipn of busie pneumatic cirouits

3. Deslgn of advaticed hydroulic clreuits

4, Design of advanced pneumnatic crourts

. 5. Design of electro-hydraulic circults

6. Design of eloetro-preumatic cireits

7. Ladder logic programming for Progmmmable Logic Controller (PLC)
&, Control of flusd power systems ssing PLEC

9.9, Operatiom and troubléshoating of fluld Pawer system
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Text Books:

1iSaha, 5.5 “Introduction 1o Robotics, 2nd Edition, MeGraw-Hill Higher Education, New
Dielhi, 2014

L Richard D, Klafter, Thomason A ChmielOwski, Michel Nagin “Robotics Engz-an Integrated
Approvch” PHI 2005,

3 RK Manal & 1) Nagmth, “Robotics & Central™ TMH-2007

4. “Hydmtlics and Preumatics”, Shailth and Khun, 3 Publication,

5. “Fluid Power with Application™, Esposito, Pesrsan Education, 1h Edition.

. 6, "Budie Hydrawlie — Festo Manual”

T. “Basie Ppeumatic— Festo Momal™

Reference Booka:

L. Deb 5.R., Rohotics technology and Hexible Automation, John Wiley, USA 1952

2. Asfah] C_R., Robats and mantacturmg Automation, John Wiley, USA 1992

3, Kiafier R D, Chimizlewski T A, Nezin M., Robotic Engineering = An integrated

upprouch, Prentice Hall of Tndi, New Delhi, 1994,

4. Tssac Asimov | Robot Ballantine Books, New York, 1986

5. “Hydraulic nnd. Prewmatic™ H.L Stewnrt Industrial 'ress. 7. “Induserial Hydraulie®, 1. J,
Pipenger, Tata McGraw Hill

6. "Power Hydenulies”, Goodwin 164 Edition, 4. "Introduetion to Hydraulic and Paeumativs® S,
llango and ¥ Soundararajan, Prentice 1all of Indis, 2nd Edition,
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Mechatronics System Design Laboruiory

aammT1108| pec Mechatronics System Design Labortory 0.0.2 | Cradils
(Teachiog Scheme: Evaluntion Scheme:
Practical: 2 hours/week/batch A~ :15 Marks
A 11215 Marks
Find Semester Exam|nution:20 Marks
Pre-Reéquisites: Basic knowledge of Semiconductor Phyaies and Basic Electeanics,
Course Outcomes: At the end of the course students will be able 1o -
Col | Calibrate the Tnstruments
COY | Verify P+, P+D, P41+D control actions.
COY | Analyze control system
List of Experiments:
AL least mimimum B experiments ghould be performed from the following st
|, Cafittstin of Now el
% Calibeation ol Thermocoupies! RTD.
L Sudy of Lyed Cells.
A, Vikmtion measerenen| wHing aoeslerEmeise
L Displacement measurement/ level miessuidiment.
fi. Werification of T', P+ P+D, P+1+D controf sctions.
7. Sundy of XY pesition contol systems.
B, Study of Tinear conveyor contil syl
9. Study of rotary tnble pisitioning systoms.
10, Study of diTent vwitcher sad telays
VL. Analysis of control systam wing saffwam like MATLABSIMULINE of ecqulvalent.
12 Study o AD avd DVA comvieeie
|, Studdy of FHip Flops snd Tiners
14, Study ol Applicition af Dp—Amp cireuis
|5, Sty of Dustn sequinftion syldm
16 Study af Micracontrolisn.
4 s Paiie 31 6757
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Text Bonks:

1. Acourse In Electrical, Electronics measurement gnd Instromentition, A K. Sawhney

2. Mechanical & lndustrin] measurements, Jain R.K., Khanna Publications, New Délhi.

3. Mechanical measurements & instrumentation, Rajpur K., 5. K Katrin and sons, New Dethi,
4, Electronic Instrumentation, H. 5. Kalsi, M H, 3rd Edition

Reforence Books:

I, Electronic [nstrumentation and Mepzurement Technigues, Welirick Cooper,

2. Instrumentation for Engineers And Scientists , John Tormer 11 Edition , Wiley

3. Electronic Instrumentation end Measurements, Duvid A Bell, Third Edition, Cxford,

4 dnstrymentution for Engmeering Meonsuremenis. James W Dally, 1 Bditon . Wiley India
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Effective Communication Skills
HMMTIIOD | AEC Elfestive Communication Skills D=2 | I redits
Teaching Scheme [Examination Scheme
Lecture; Thrsiweek CA =1 :Z3Marks:
A= 2 5arks

®  PreRequisites: Nil
Conrse Outcomes: At the end of the conrse, students will be able to:

CO | [T'o demonstrate the ability to perform close and eritical readings,

L0 2 [To demaonstrate the ability to distinglish opinions wnd beliels from resetirched claimsand
evidence and recoprize that kinds of ovidence will vary from subjet 1o subjeel.

CO 3 {To usk disviplinanly appropriate questions of the material and recognize when lines ofinguiry
il outaide of disclplinary boundariey

CO 4 [To denonstrute the ability 10 consider eritically the motives and methods ofscholarship nnd the
freldtionship between them, ' ' '

20 § [To evaluate, eredit. snd synthesize soorcdes

Under this student has 1o deliver on one of the sdviiced togivs chesen in consultinn with the
puide aftor compil g tho information from the latese Tifemiure and ulso intemnel The oomeepla
. must be clearty undemtond and presented by the student, Prior tn presentution, hefshe shall
eprry ot the detailed litornture survey frome Standnrd Raferpnces such as Insernational Fousmsls
and Pertodicals, recenily: published referonce Books ote. Al moder methods of presentation
should be used by the student. Aburd copy of the report (35 to 30 papes A4 size. 12 fonds,
Times New Roman, single spocing both sidey printed, preferzbly n IEEE formuat) shoyld be
submitted to the Dopariment before dolivering the seminne. A POF copy Eﬂ'_l.h.t repart in saft
fiomm must be subinitted 10 the puide nlong with other detulls ifany, Guids should guide conezm
student 2hiee ‘weekudent for seminar. (Student s expected 1o submil seminar report in
Latiee/Migrasott wend in the standand lormat style file availablo iy the deparinen
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Robat Dyvnamies and Control

MM TI201 PCC Robot Dynimics and Control gy 3 Credis
Teaching Scheme. [Examination Scheme
Lotire: 3 hrsfweek _ -
A—1 10 Marks
A=11:10 Marks

Mid Sementer Exam: 30 Marks
Semester Exam: 50 Marks

Pre-Reguisites; Nil

Conrse Outcomes: At the end of the course, students will be shle o:

CO1l gmmz: fundamental and technical knowledge of Robotics,

CO2 Design computing of design eriterin of robot elements

Apply knowledge ol specifying the rabot elements and selestion of

Robats

CO4 [Analyze robots through Kinemntic snd Dynunie swudy &smp; itsprogramiming

Disguss cflfective practices in uses of robots, mobot economics and
rrovel ndvanoements in this dreh.

o3

COs

UM [E]nhnﬂu:mn rabot dynamics

Course Contents:
Uit Tz Imtroduction to robotics [6]
Evolution nf robots and robotics, Laws of roboligs, Progressive pdvencement in mobots,
Robut emtomby: ks, joint and jolot dotation scheme, degree of freedom, arm
configuration, wrist configuration. End-effector and Grippers, Classification of robot,
Human arm charmeteristics, Design and contro] lsues, Manipulation and control, Sensors
dnd vision, Programming robol, Future aspect
Unit 2: Applications-Muterial handling, processing, [6]
Assgmbly and Inspection. safety considerutions. End effeciors, Classification, Mechanical,
‘Magnetic, Vacuum, and Adhesive. Foree analysis and Gripper design, Sensors in robot
systems, non-ppticall und optical position sensors, Velgoity and Acceleration, Range,
Prowimity, tonch, Slip, Foree, Torgue sensors, Machine vision system
Unit 3: Imnge Componenis '
Image components, Representution, Hard ware, Pleture coding: Object recognilion and
chlegorizition - Sollware consideration, Vector operations = Transtational transformations | [6]
and Kotationa) transformations, Properties of -transformation,
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Unit 4: Dynamic Modelling 161
Dy numie modeling Lagrangian Mechanics, Dynamic modeling of two degree of freedom
manipulator, Langrange-Fuler Formulation, Newtion-Fuler formuplation, Compartron of
| angrange-Euler Formulation and Newtion Euler tormulation, Inverse dynamics
Unit 5: Matrices I7]
Homogeneous transformations and  Manipulater, Robpt kinematics, Forward solution,
Lnversa solutlon, Control system concepts, Amalesis, control ol joints, Adaptive and optimal
controd, Trajectory Planning,
Uinit 6: -Robot Dynnmics, [fr]
Langtagian  formulation, D Alembert’s pringiple, Robot progrimming Methods -
Robot progmmming languazes - VAL Langunge, Computer controller gnd Robol
communication, Feonomics of Robots, Telechiricrobots
Text Books:

1. Jahn ). Cruig. Introduction to Robotice Mechanlcs and Control, Second Edition, Addison

Wesly Longman Tne. International Studont edition, 1999,
2. K K. Mittal ond 13 Magrath, Robutics and Control, McGraw Hill Edugation (India) Private
Limiwed, 2017

Reference Books:

1. BN Nazar, Theory of Apphed Robotics: Kinemanes, Dynamick. and Control, Springer; |

and 5d. 2010, |
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Advanced Microcontrollers and Embedded Svstem

. . Advanced Microcontmellers and |
ﬁ r
ZAMMT 1202 PO Enbodded Systam 3-04) 3 Credits
[Teaching Seheme B [Exuminitivn Scheme
Letiure: 3 hratweek A =110 Mk
“A 1110 Marks

d Semester Exam: 30 Marks
Semesier Expm: 30 Marks

Mre-Heguisites:
. Course Outcomes: At the end of the course, students will be uble to:

ol llrh:mtm:: thie bagics of an embedded system
8 87 blluﬂ_rﬂiﬁ Program jn embedded system
CLy3 bcsrgn implement and test an embedded svstem

co4 [Di'li'l:u-'il differemt peripheral ineefices 10 embedded systeimns

Apply knowledge gained in sofiware-hardware integrateon in team-haged
rojects.

COB Wpply varlous toals in Embedded dystem

Cowrne Conlenils;

| Uit 1: Introduction to Embedded Systoms {5l
Embedded Svalems. Processor Embedded into o System, Embedded Hardware Linis and
Drevices in o System, Embedded Software, Complex System Design, Design Process in
~ Embedded System, Formalimtion of Syatem Desizn, Classifieation of Embedded
Systems.

Unit 2 :8051 und Advanced Procesior Avchiteclure [6]
8051 Architecture, #0351 Micro controller: Hardwure, lnputioutput Ports and Circuits,
Extermal Memory, Counter and Timers, Seral data lhpot/outpat, [nterrupts; Intreduction to
Advanced Architectures, Real World Interfmcing, Processor antd Memory organization —
[evices and Cammunication Buses lor Devices Network: Serinl and paralle] Devieess &
ports, Wircless Devices, Timer and Counting Devices, Waichdog Timer, Real Time Clock,
Netwirked Embedded Svstems, lnternet Ennbled Systors, Wireless and Mobile Syster
protocals

Unit 3: Embedded Programming Concepts

Software programining in Assembly lungoige snd High-Level Lunguage, Dita types,
Struetures, Modifiers, Loops amd Pointers, Macres and Funetions, object-oriented | 6]
Programming, Embedded Programming in C++ & JAVA
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Unit 4: Real - Time Operating Svstens [6]
OS Services, Process und Memory Mangement, Real— Time Operating Systems, Busic
Design Using un RTOS, Task Scheduling Models, Interrupt Latency, Response of Task as
Perlormance Metrics — RTOS Progromming: Hasic fuselicns and Types of RTOSES,
RTOS VxWorks, Windows CE -
Unit 5§ Embedded Sofiware Development Process 7]
Introduction 1 Embedded Software Develtopmenl Process and Tools, Hust und Tarser
Machines, Linking and Locating Software, Getting Embedded Software into the Till'ﬂl.l
System, fssues in Hardware-Software
Unit & Embedded Software Tools 161
Design and Co-Iesign - Testing, Smulation and Debugeing Techniques and Tools:
Teuting on Host Moshine, Simulators, Laboritory Tools
Text Books:

I. Embedded Systems, Raj Kamol, Sedond Edition TMH.
2 inwroduetion to Embedded Systoms. Shibu K-V, TMH
Reference Books:

|, Embedded/Real-Time Systems, Dr. )V UK. Prasud, dream TechpressThe 805]
2 Migmeontroller and Embedded Systems, Muhammod Ali Mudddi, Petirson.

3. The 8031 Microcontroller, Third Edition, Kenneth § Ayala, Thomson,

4. An Embedded Suftware Primer, David E. Simon, Pearson Education
e
[+

Migro Comrollers, Ajny V Deshmukhi, TMH,
. Mieroconthollers, Raj kamal, Péatson Education
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Industrial Automation

AMMT 1203 | POC Industrial Aptomation 3-0-0 | 3Credits
Teaching Scheme IE:umlnnﬂn:i_Schcmn ]
Lﬂh.lrl::Hhri-'w:el_':. CA -2 10Marks

KA1 1M arks
Mid Semester Exame: 30/ Marks
End Semesier Exam S0Murks

FPre-Requisites: Nil
Course Quicomes: Al the end of the cotrse, studients will be able -

CCH

Linderstundd the effect of manuficturing aulommtion strtegies and derive produetion

co2

Ta knaw various autcimation tools and methods in manufetaring industry

03

e

Aralyae automaoted flow lings and acsembly systems, and balunce the line

€04 Desih autommted material handling and storags systems for a typical production

C1)a

[esign 0 marwfncturing cell

CO%

Develop CAPP systems for ratational and prismatic pans.

Course Contens:

Unit 1: Manufacturing Automation _ _
aramnted Manufscruring Systems, Computerized Manufacturing Suppurt Systenis, Reasons

for Aumomation, Autemation Strategies-The USA Principle, Ten Strateales for Automutic
i Process Improvement, Awtomation Migration Strategy.

[6]

4~
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it 2: Antomated Flow lines
yitem Configurations, Work part Transfer Mechanisms, Storage Buffers, Contol of (6]

duction Line, Analvais of Transfer Lines-Transfer Lines with No Fiternial Paris Storage|
Transfer Lines with Internal Sturuwe Buffers.

[Cinit 3: Assemibly Workstations 18
Work Transpori Systems, Line Pucing, Coping with Product Varlety, Analysis of Single
Model Assembly Lines-Repogitianing Losses, The Line Balancing Problem, ine Balancin

Algorithme-Largest Cundidate Rule, Kilbridge and Wester Method. Ranked Positional
Weights Method.

‘ot 4: Automated Assembly Systems
System Configurtions, Parts Delivery at Workstations, Applicationg, Quantittive Analyais (6]
f Assembly Systems- Purts Delivery System mt Workstutions, Multi=station Assembly!

chines, Single Station Assembly Machines, Partinl Antomation

[Unit 3: Automatic Muterdal Handling and Storage systems
Dedign: Considerations in Material Handling, Muterial Transport Equipment-Industrial  [6]
'eucks, Automated Guided Vehicles, Monorall€ and Other Rafl-Giutded Vehicles, Can veyors,
Cranes and Hoists, Analysis of Vehicle Bused Systems, Conveyor Analyiie Aulomated
Stormpe/Retrivvnl Systams, Carotsel Storage Systema, Engineering Analyvsis of AS/RS and
Carousel Sysiemy control

(Unit &: Computer lntegrated Manufacturing
The Seope of CAIVEAM and CIM, Computerized elements of'a CIM System, Componentsl  [6]
it UIM, Ditabiase for CIM, Planning, Scheduling and Analysis of CIM Systerms.

Text Books: _

I. W, Bolion, Mechatronics-Electronic Contral systems in Mechanica! dnd Elegtrical
Enginesting- 2ndEdition, Addison Wesley Longmanlad., | 999,

2 Mikell P Groover, Automation. production Systems and Computer Inteprated manufacturing,
3 rd Edition, Prentice Hall Inc., New Delhi, 2007,

Reference Books:
I, Ninua Singh, System Appronch o Computer Integrated Manufucturing, Wiley & Sons
[ne, 1996
2. Brian Morrls, Autmmnted Manufacturing Systems-Actustire, Contrals, Sensors and Robotics,
MicGraw Hill Intemutional Edition, 1995 J
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_ Experimental Desion, Data Analvsis und Ouality Conlrol
2AMM 11204 Eo E‘Eﬁmﬁﬂ Dhesian, Data Analysls 3450 3 Credits
Tesuching Héiwmc [Examination Schene
ILccture: 2 hrelweoek CA =] 10 Marks
AT 10 Marks
Mid Semester Exam: 30 Marks

End Semester Exum: 50 Murks

Pre-Requlsites: Nil
Course Outeomes: At tho end of the courss, students will be able o

ey [Pevign Sormuilste and solve Sampling Distributicng

02 [Pevelop and formulate and wolve Sampling Disiributioes

CON  [Bemonstraie Chig = and Two— Somple ess
COd  [Formuhile stinistical hvpothedis, 1ests
CO5  [Design ANDVA

COM  |Formulate Statistical Qualine Contral

CE}/' Page 40 of 7

Head —_——
of Machatronics Enginear
Dept. SIT COE Yatrav




O,

( - Shet Shameean Putlf (Fadravbar) Educational & Charfrable Trast's
. ‘S ] r Sharad Institute of Technology College of En gineering

(An Autonomous Institute)
Yadrav (Iehalkaraniip-4 16121, Dist — Kofhupur

Courie Confents:

Lnit 1: Probability Theory and Sampling Distributions B1 |
Busic probiability, Theory along with examples,

Unit 2: Standard diserete and comtinuous distribotions [3]

Bindmial, Poisson, Nortmal, Exponential ele. Centeal 1imit Theurem and its stznificance.

same sampling distvbutions like, t, F.. '

Unit 3: One - and Two - Sample estimation problens [4]

Inreduction, statistical infiurence, classical methods of estimation, single sample : estimatitgl
he mean und vurianee, rwo sumnples: estimating the difference betweoen two mesns and ratio
I'twe variances.

(Uit 4: Ome - and Two — Sample tests of by potheses [5]
Introduction, testing o statistical hypothesis tests oh single sample and two samples
castcarning emms and vartances.
Uit 5: ANOVA _ [4]
One — way, Two — waty with/without interactions, Latin Squares ANOVA redhnigue,
Principles ol Design of Experiments, seme standard designs such as CRD, RBD, LD,

Uit 6: Statistical Quakity Control _ (3]
Ftraduction, nature of control limits, purpote of control charts, control charis for variables,
contral churts for attributes.

Text Bonks:

1. Douglas & Montgomety, Diesign and Analyveis of Experiments (7 th Edition), Wiley Student
Editicn, 2009.
.F. 2 P Gupts, Statistical Methods, S, Chand &amp: Sors, 37 th revised edition, 2008

Refervnce Books:
I. William W. Hines, Douglis:C. Monigomiry, David M. Goldsman, Probubility andStatisti
for Engineering, {4 th Edition), Willey Student edition, 2006

1. Romld E, Walpale, Sharon L. Myers, Keying Ye, Probability and Statistics forkngineors
Scipntists (K th Edition), Pesrson Prentice Hall, 2007

Page di of §7
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Elective—11; Product Design and Development
2AMMT 12054 PEC Froduct Design and Development Tﬂ

300 At
Teaching Scheme Examination Scheme
octure: 3 hra'week CA-1 225 Marks
(CA—LL 25 Marks

Pre-Requisites: Nil

Course Quicomes:

Al the end of the ¢oursa, the student will be able 1o:

CO1 | Describe the churcteristios used fir product desion and development.
02 [ Assess the enstomer reguirenents m product design,

CO3 | Apply struttiral upproach to concept generstion, selectinn and testing,
CO4 | Tilentify various aspects ol design such as Indusirial design,
COS | Desiun for manufactire, sssembly service and quality and product architecture.

CO6 [ Explain variows principles and technalpgios usod for the propamtion of prototypo

Course Contents;

Unit 1: Introduction

Chargeteristics of succesaful product develspment, design and development of produets,

~ durntion, wnd cost of product development, the challenges of product development
Development Processes and Organizations: Generie development process, coneept | [4)

developrment: the frontend process, adopting the generic product development process,

the AMF development process, product development organizations, the AMF

organization.

Unit 2: Product planning

Product planning process, idemtify opporfumities, evalunie and prioritize projects, allocate

resourees and plan timing, vomplele pre project planming. roflect all the results and the

process [dentilving customer needs: Gather row dat from customers, interprel raw dutin 14

In termd ‘ol custeimar needs. orpanize the noeds Into a higrarehy, establish the relative

Importance af the needd snd roflect on the resultn and the plocess.

Limit 3: Concept Generation, Selectian mnd 1esting

Attivities of concepl genemblon. neégd for systiems level thinking. TRIZ and its 3]

comparison with brainstorming und luterml thinking, TRIZ ssols Tdeality and [FR, problem

Page 42 of 57
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| formulation and functicnal analysis, use uf 40 pnmnph.: o solve eomtrpchiction, use of S-
| curves and techioluy evolution wrends, Concept wlection: Overview of methodology,
| cuticept sereening. and concept scoring, Pugh matrix and its application. Concept testing:
| Define the purpose of concept test, choose a sarvey population, chooss a survey formag,
communicate the copcept, measure customer response, interprel thie resull, reflect on the
results and the process; Failure Mode et Analysts (DFMEA and PFMEAT
Uit 4: Product srchitecture:
Impligations of the architecture, establishing the architecture, varicty and supply chain
conmderations, platform phmning, reluted- system level design issues. Industrial desipn: _
Assessing he nead for industrinl design, (he impact of Industrinl design, industrial desipn 4]
. process. managing the industrial design process, asséssing the guality of industrial design.
Design for X (DEX)
Unit 5; Design for manulacturing.
Definition, estimation of matufacturing onst, reducing the cost of components, assembily,
supparting production, impact of DFM on other factors, design for assambly, service and
uality.
TUnit 6: Protolyping
Promtyping basies, prinviples of protetyping, technologies, plamming far profotypes
Product development econamics: Elements of econpmiz analysis, base cpse financinl | [4)
made, sensitive analysiy, project trade-affs, influshee. of qualimtive factors an’ project
sLccess, qualitnlive anolysis.
Texi Books:

Ml

I Ramamrutham S, Swetigth of Muterials, Dhanpat Rai & Sons, 1991,

2. VB Bhondarl, “Desipn of Machine Elomenss™, Tam Melmw  Hill  Publishing
Comrpany L. 2ndEdition, 2007

3. Besr and Johnston: Strongth of Materials-CSB Publisher.

Heference Hoolos:

I, Rio, 1S.& Dukkipatl, RV Méchanism &Machine Thiary, Mew Age International Pyt Lid,
Muhlizhars.

2. Ramamurihy, ¥,: Mechonics of Machines, Narosa Publishing Flouge.

3, Manufacturing Technology, PN Rao, Tata MeGraw-Hill Publishing Limited ;11 Edition, 2002,

4. S8 Ratan, “Theory of Machines”, 'lmMnumw}ILilFuhI:nhlmgCanwnnjudlnd Edition,
2007
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Elective— 11: Computer Integrated Manufucturing

ZANMMT 12658 PEC Computer Integrated Manhficturing 3010 Avakit
Teaching Scheme |Examinaiion Scheme
Lesture: 2 hesweek A 1 125 Marks
CA-11 125 Marks

Pre-Requisites: C Programming
Course Outcomes: At the 2nd of the course, students will be able to;

€Ol [Develop an understanding of compuiter-inteamted mamufaciuring (CIM) and is impocton |
productivity, product cost, and quality,

CO2  Obtain an overview of compiter technologies meluding computers, datbase and dam
collection, netwarks, machine control, e,

CO3 Apply to factory management and factory fidar opeenticons
COd  [Deseribe the integration of manifhoturing activities nlo o complete system

CO5  [Deseribe of the basic areas ol artificinl inelligence including problem solving, knowledpe
representation, reasoning, decision making, plarming. perception und action, and léarning and
their gpplications

CO6  [Driscuss Computer alded process planning systems

Page 44 of §7
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Course Contenis:

IM Technofogy, CTM medels, FMS Concepts Definition of FMS — types of FMS, types o
exibility and performance measures, Different FMS layaus, advintmges, disadvantages,
components of FMS, manufacturing cell. Group technology-clissificaticn and coding] o
oductlon fow analysis, machine cell desien simple examples in design, machining center: ]
nd turning centers, handling svstems, loading and unloading-fixtores aod pallets, head
inddoxars

E!“ 1t Introduction to Manufacturing systens J

Unde 2; Distributed numerical control
BNC system — communicution between DMC computer und machine control il -
hierarchical processing of duta in DNC swstem — features of PIINC systepn: Adaptive control
in Mochine contral  unit, Networking coneepls, LOSI, MAP, TOP, LAN, WAN/ T13]
Communieation. interfuce, bus architecture, topologies, and protocals, Manufaoturing duts
hase. '

(Unit 3: Antomated material handling
Function, lvpes, analysis o material handling equipment. Design of AGV systems]
Automated staroge: Storage system performance, AS/RS, curousel stomge system, WIR (4]
stomge, Analysis of AS/RS, Ihdustrial robots. Tool Minngement system-too] strategies- ool

pdentification technologies and toal monilering. Tnspection stations

nit 4: Development and bnplementation of FMS
Planning phases, scheduling, intogeation, system configuration, simulution; FMS projee
evelopment steps. Hardwars and software development. Installition and implementation| |4)
pplication and benefits of FMS, Quantitarive attalysls of FMS. Tvpical Case studjes

WUnit 5: Introduction o Al

Hissory, Definition of AL Emulution of human cognitive process, kniwledge search tradeod?]
E?:L“':'li knowledge, semantic nets An abstmct view of modeling, glementary. knowledge,
omputational legic, analysis of compound sptements using simple logic connectives, (4]
predicate fogic, knowledge organization and manipulstion, knowledge nequisition, Concepts

pf fifth genueation computing. programming i Al environment, develops anificin
ke lliggerice systeim, natural lengnage processing, neurnl networks

it 6: ~Computer aided process planning svstoms _
-ogieul design’ of o provess planning - Implementation considerations — manufEctur
system components, production volume, Number of production fumilies, Process Flmumﬂ
fware -CAM-1, CAPP, MIPLAN, AFPAS, AUTOPLAN and PR, CPPP '

4]
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Tixl Boola:

Lo Pamish T3, 1, “Flexible manufiicuring”, Butterworth — [ einemamm Lud, 1860

2 Groover M. F, “Aotomation, production systems and computer [niegrated manuficturing”

3. Shivanand H. K., Beral M, M and Koti V, “Flexible manufacturing svsiem’', New Age
Internutional (1) Limited. Publishers, 20086

Reference Books:
I Kusiok A, “Intelligent manufacaring systemis™, Prentice Hall, Englewoad Cliffs,NJ, 1990

2. Considine D. M, &Considine G. D, “Standard handbook of industrial automation™. Chapman
and Hall, London, 1986

3. Ranky P. G, “The design and operation of FMS"™, IFS Pub, UK, 1998

4 Jeseph TalovagedHonnam, “Flexible Menufacruring Sysiems in Practice”, Marcel Dekker
Ine.

3. Kant'Vajpavee, “Principles of Compitter Inteprated Munulacturing”, Prentice Hall of Indin

%)/- Page 46 of 57
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Flective — I1: Micro Electro-Mechanical Systems

MM TIZ0SC PEC Micro Electro-Mechanical Svstems 3-0-0 Audil
[Teaching Scheme: [Exnmination Scheme:
Lecture: -3 hrs./week A = 10 Marks
A0 Marks

Mid Semesier Exane 30 Marks
{Ehd Semesidr Exom: 50 Marks

Pre-Requisites: Nil
Course Outeomes: At the end of the course, students will be able w:

COl Classify and eompare MEMS fir varios apphicaions

=

2| Summarize varaus materials used for MEMS and microsysisms

COX Explain the working principle of MEMS and migrosystcmms

CO4 [Interprel various processing lechniques for fibrication of MEMS

COS Demonstrate the working principles of transducers.
CO6 | lustrate the mmportance of MEMS packaging and relibilicy

Coure Conlents:
Umit I: Totroduclion io MEMS

History of MEMS development, Sealing of micromechinical dovices, intrinsis

characteristics of MEMS, Applications of MEMS in various industries, multidisciplinary 2
nature of mictesystem design and manuficture, Microsystéems and mivroelectronics

Unit 2: Muterials for MEMS and miciosystems:

Sillcon computible material systems; Piezoslectric crysials, Polymers, Shajie memory (7]

alloys, Fuvkaging materialsy, [miportant materinl properties and physical effecrs

Uit 1 Microsystems and their working principies:
Mierosensors, Midro notuation, NMENS with micro actuntors, Microlliidics 18]
Uit 4: Microfabrication:

Photalithography, Physical vapor deppsition; Chemical vapor deposition, Bulk (6]
micrpmunuficturing, Surfite micromachining, LIGA process

Unit 3: Transdocers: _
Electrostatic sensing and sctustion, Thermal sensing and uctuation, Mesoresistive sensars, 161

Pujte 47 of 57
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Pleznelectric sensing and sctuation, Magnetic aetuation
Unit 6: MEMS packaging and reliability:
hey design and packaging considerations. Types of pickaging solutions, Quality control (6]
und reliability
Text Books
. 1 Tui-Ran Hsu, “MEMS and microsystems-Design and Manufisctire.” | st editiom, Tuta
MaGmw-Hill, 2002
2. Nodim Maluf, Kirt Willtams, “An Intraduction to Microclectromechanical Systermns
Engineering.” 2 nd edition, Artech House Tng. 2004
3. Chang Liu, “Foundations of MEMS,” 2 nd edition, Pedrson Eductian Ine., 2012
Reference Boole:
L. The MEMS Handbook ~ Introduction and Fundamentals, 2 nd edition, CRE Press. 2006
2, The MEMS Handbook — Design und Fabrication, 2 edifion, CRC Press, 2006
3. Thomas M. Adams, Richurd A, Layton, Intraductory MEMS — Fabrication and Appllcations,

Springer, 2010
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Autotronies & Vehicle Intelligence

2AMMT1203D PEC Autetronics & Vehicle Intelligence ERIEY 3 Credits
Teaching Scheme |Exnmf.nn1lnn Scheme
Litcture: 3 hradweek A= 10 Morks
A 210 Marks
Mid Semester Expme 30 Marks
End Sermesior Exam: 50 Maorks

Pro-Requisites: NIl
Course Outeomes: AL the end of the course, students will be 2be m-
CO1 |ﬁnn1}1= ind use various 81 and C1 Management systems

Discuss Comprehensive fundamental and technical knowledge of sersors and fransdacers

used in awin vehicles and vehicle intelligonee
CO3  [Expluin different Engine Munagemint Syitems

Lol

U lﬂrul’grr'ing a suitble controller for energy management in eleciric and hybrid vehicles

CO5  Acquire Knowledge on several vehicle safety systoma

€06 equire Kntiwledge on severn] intellipent vehicle system wnd sfety systems

Couwrse Contents:
Unit I: Automotive Fundamentuls & Foel Supply System
Engime Components — Drive train — suspension system, ARS, Steering System, Fuel

b
Injectitn systen - companents. electronic fiel injection—Thmomtle body versus Fort )l

Injection - MPFI- CRDI. Fuel tenitian System — Electmnic ignition svsiein — operition —
types—Bellery, magneto ignition systemi — Electronic spark timing cantrol
Unit 2: Automotive Seasors

Knock sensors, oxygen sensors, crankshaft angular position sensor, femperature sensar.

speed sensor, Pressure senuor, Mass wir flow sensor, Manifold Absolute Pressure Sensers, &l
crash sensor, Coolant level sensors, Brake fluld level sensors = operation, tvpes,
charscteristios, advantage snd their epplications
Unit 3: Engine Management system
{r-board dlagnostics, Exhaust emission control, Catalvtic Converters, New U
Deyelopmems in engine management; adapiive Cruise domtral
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[ Unit 4: Confrol of Electric and hybrid vehicles
Electic Vehicle - bulteries electric motor snd cdatraller, regenarative braking — Control [6]
of biybrid vehicles — CNG elegtric hybrid vehicle — Hybreid Vehiele case studics

Unit 5: Automotive Salety Sensor upplications

Aulomitic Rain sensingiwiper sctivation system, drowsv-driver sEnsmg system, Active

Safery Sensor systems, Passive Sensor Safety svstem - Siile Impact Sepsing, frunt impact 9
wnsmg systom

Unit 6: Intelligent Vehicle System

MEMS and Microsystems. Vision bised autonomons rosd velicles, (Ibject detection,

Collision waming and avaidance sysiem — Tyre pressire waring systein, seiurily [6]

systems, Emergency Electromic braking. Intelligent Vehicle Sysiems —Linmanned ground
vehigles, Vehicle Platooning.
Text Books:
L C . Jotmson, Process Condrol Instriumentstion Fechnology. 7th ed., Prertice Hall of
India, New Dethi, 2003
4. ‘Willam B Ribben, Understending Autcsmnptive Elegtronic: An Engincering Perspective
{2012}, Elsevier Scienze
Reference Books:
I. Tom Benton, Automobile Electical and Electronic systems (2013), Roulet edee, Taylor &
Francss Groyp

2. Chanfrancn Pistoin, Elecricand Hybrid Vehicles: Power Sources, Madels, Sustaimability,

[nlristryciure
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Industrinl Management
AMMTIZNG | HSSM Industrinl Managsment 104 Audit
Tuaching Scheme lE}nminﬂﬁlm Scheme
Lecture: | hrviweek CA-1 25 Marks
|tA —11:25 Marks

Pre-Requisites: NI
Conrse Outcomes: At the end of the course, students will be able 1o

ol lllﬁ:ngn'rm and apprecinte the concept of Management, cresting and enhanaing & firm's

con Lllr.lm the interdependence of the operatinns fnction with the other key functiona] araas of

firm
O3 [Explam Guoahty Assumnece

CO4 [Acguire Mainlonamce Funetion
COS  [Explain Management Information System;

Course Contents:

Enit 1: Classification and Importmnce of Operafions Muanagement

Operations Minagement n corporate profiability & competitiveness; (Operations strategy
Types & charnctoristics of manufituring systems & service system

Unit 2: Operations Planning and Control;

Forects(ing for apemtions: Inventory planning & contral; Materials requirement planning;

plarming production in ageregate terms; Operations scheduling
Unit 3: Quality Assurance
The quality assurance system: choice of process and reliability; contral of quality

6]

Unit 4: Muinfenance Funciion

T
Prevontive maintenance, Overhuwl nond replacemean (7l

Uit 5: Munagement Information System (6)

Need & structune of MIS; Data Processing Systems; Data Sources & Managerment

= 5
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| Unit 6: Management Information System:
Cloncept and evolution, Munpower — planning. recruitment and selection, Motivating [6]
persorinel, Lendership
Text Booka:

I Principles nnid Pragtice of Manazement by LM, Prasad,

2. Inmduction o Manngetnent by Plankett, W.R and Attner, RF., Kot Publishing
Connpany
Reforence Bookls:

1. Mandgement Infurmation Systems, Lawlen and Lauden, PHI (19495},
2, Management Informution Systems by Jeriome kante:
3. Munsgement Information Systems by Davis Gordon
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Advanced Microcontrollers and Embedied System Laboratory

24MMT1207] PCC t;’;’u‘;"j"d Msronprieeilers nd Enbe SyMon | oo | yiceadiis
Oy
Teaching Scheme: Evaluation Scheme:
Practical: 2 hours'week CA 1 225 NMarks
AT 235 Murks

Pre-Rejuisites: Nil _
Course Outeomes: Al the end of the course students will be able 1o -

col Program 8051 microeamtraller to meet the roquirements of the user.
'.' COZ | Interfoce peripherats like switches, LEDs, stepper motor, Traffic lights cantroller, ete
O3 | Hondle interrupts

CO4 | Design n microcontroller development bosrd to meet the requirements of the user

| List of Experimenis:
At lenst minimum 6 experimenty should be perfarmed from the fallowing fist

1 Program Tor sddition of BCD numbers.
Linterince an LED #rray and T-seginentdisplay

1 Interfacing of FIC18 with LCD

4 Interfacing of PIC I8 with Keyboard Intisrfaciig
i Ibterfacing of PIC 18 with temperature Sensor
fdntierfinging of PICTE with DS106RTC

. Linterfacing of PIC I8 with DC Mator Contro)

K. Interfacing of MMC 18 with Stepper Mator

Texl Books:
I. Embedded Systems; Raj Kamal, Second Editon TMH.
2. Inteoduction to Embedded Sysiems, Shibu K.V, TMH

Relorence Books:
I Embedded/Real-Tine Systems, D, KVICK, Prasad, dream TeshpressThe 8051
2. Microvontrafler and Embadded Systeme, Mubaimmiad Al Mazidl, Pearssn
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Power Electronles nnd Drives Laboratory

24AMMTI208 |VSEC Power Electronics and Drives Laboratory 04-2 I Credits
[Teaching Schome: Kvaluation Scheme:
Practical: 2 hoursfwedk/hatch A = 15 Marks

A-IL:1S Marks
End Semester Examination: 20 Marks

Pre-Requisites: Basic knowledge of Semiconductor Physics und Basic Electronics.
Course Outcomus: At the end of the course students will be shle 1o «

CO1 | Correlate (heoretical and practical I]Mll‘ilj of AC-AC, DC-AL converters

Analyze the characteristics of MOSFET, 1GRT, SCR and $CR firing Ch.Ts, these

COZ | commutation loetmmgues.

_L03 |[ To perform the experiments on various converiers

List of Experimenis:
At least minimum 8 experments should be performed from the frllowing list.

I Gate Pulse Genaration using R, RC and LT,
Charscteristics of SCKR and Trine

Charncteristics of MOSFET and 1GBT

AC 1o DC half-controlled converter

AC to DC fully eantrolled Converier

Step down and step up MOSFET based chappers

IGBT IGBT hased three phase PWM imverter

AC Voltge controllerbused aingle phase PWM inverter
Switched mode power vonverter,

W W pa
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Text Books:
I Power Flectronics: Converters, Applications, snd Degign - Ned Mohar, Tore M.
Uindeland, William P. Robbins, Wiley, ISHN; 9780471226932,
2 Modem Power Elécironics and AC Drives - Bimal K. Bosg, Prentice Hall, ISBN: 978
01301467439,
3. Power Electronics: Devices, Ciroults, nnd Applications - Mubammiad H, Rashid, Peirson,
ISBN: 978-01331259010).
4+ Electric Mator Dnives: Modeling, Analysis, and Control - R. Krishnan, Prentice Hall,
. ISEN: 978-01 30910141
Reference Books: _ N
L. Electric Dives: Cuncepls and Apphications - Vedam Subruhitatyin, MeGraw-Hill
Educution, ISBM: 9780074603707,
2 Contral in Power Electronics: Sefected Problems - Mirian P. Kezmisrkowski, Ramu
Krishpan, Frede Blaabjere. Acodenic Press, 1SB: 978-01 24027725,
1. Introduction to Modern Power Electronics - Andrzej M. Tresmadiowski, Wiley, 1SBN:
9780470401033,
4. Povwer Electtiinics snd Mator Dives: Advances pnd Trends - Bimal K. Hose (Editor),
Academic Press. ISBN: 978-0120884056.
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Preseniation skills

UAMMTI209 | AEC Presuntation skills 0-0-2 | | Credils.
Tenching Scheme [Examinatinn Scheme
[Lecture:Thre'waek CA~1 :25Marks
AL 2 Sarles
Fnd Semester Examination: 20 Marks
Pre-Requisites; Nl

Course Outeomes: Al the ond of the course, sudents will be uble to:

ol

Develop confidence and clanty' in public speaking.

coz

Design the strecture and organization of presentations,

Co3

Lenrn 1o engage and persoadé an audience.

COvg

Improve visual communication with ¢ffective vse of slides angd othér nlds,

s

Evaluate, credit, und synthesize sources

This sourse on Presentition Shills is designed 1o equip participis with the essential lools for
delivering effective and impacrfinl procenmtions, It covers key sreas such as undemunding
athience nesds, dtructarmyg presentations, and designing visually appealing slides, Panticipanis
will lest verbal and non-verbal cofnmunivation techniques to engrge. sl persuide their
prdigmeE, munnge wnge fight, ond hesdle Q8 A eessiona confidansiy.

Tre erurse inchudes pristical exereisey peer feedbnek, and fita! presetitations to emsure hands-
un leaming and akill development. By the end, participants:will be hble 1o creéate snll deliver
professional presentutions with clarity snd confidense.

LTnider this student his oo deliver onofie of he advanced topiés chason in comuliation with the
gubile ufier eompliling the infmmation from the lmest llemture aod oo mtermet. The concepts
must be cledriy widerstiood and prosanted by this shident
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Prior to presentmtion, hesshe will curry i the dewalled Timmture stirvey (i Standard
References snch 25 Internstiomal Journalp and Poriedicals, reeently publmbed mference Booka
etc. All modem methods of presentotion should be used by the atudest

A hard copy of tha repart {25 1o 30 pagew A4 vize, 12 fapte, Times New Rotmem, single spacing
both hides primted, prefierably in IEEE format) should be subniitted 1o the Depariment before
diltvering the seminar. A PDF copy of the report in soft form must be submitted 1o the guide
alang with other detalls 1iny.

Guide should guitde consem mudent 2ho Sveekistudent for semineg. (Student i expecied 1o
subriit sermminer report in LatewMicrosoll Worid in the standard formait style file auallable in the
epartment
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Syllabus Structure of M. Tech.
(Mechatronics)

Department of Mechatronics Engineering

Semester: 11l & IV
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Depariment: Department of Mechaironacs Enginccring  Rew: Course Stmcurc/ 002024-15

Clave: 5.Y. M.Tech

Ui Cisile

2452301

UMM | IKS

Z4AMMI258

Self-Leaming Coupse-ll - | -

Sementer: i

B | Dsseration (Pan-1)

| - |1u| o 5 100 3

| - i - | —
-1 -l=] - | 25| B 30100 12
=lel=] = Tas] s 150 0w

Sell-Learning Course-1- Multidisciplinary Misor

2AMMT2101 A: Projeet Minggerment: Planning. Exceution, Evalimtion il Control
24MMT21018: Robotics

UMM 2101 C: Compuler Networks and Tnteriet Protocol

Self-Loarning Course-11- IKS

ZAMMT2I102A: Indian Knowledge Syslem (IKS): Concoptaand Applications in Fogincering

ZAMMTZ1028: Indimn Knowicdze Systom (IKS): Humanitics sod Social Scienices

2MM TN Anciee Indisn Manspement
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