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Module I.: Chassis & Body Engineering: Types, Technical details of commercial vehicles,
qpes ofchassis, layoul types offrames, testing of fiames for bending & torsion on unutilized
body frame, vehicle body and their construction, driver's visibility and methods for
improvement, safety aspects of vehicles, vehicle aerodynamics, optimization of body shape,

driver's cab design, body materials, location ofengine, front wheel and rear wheel drive, four
wheel drive.

Module II. : Steering System: front axle beam, stub axle, front wheel assembly, Wheel
Alignment, principles of types of wheel alignment, front wheel geometry viz. camber, kingpin
inclination, castor, toe-in and toe-out, condition for true rolling motion, centre point steering,

directional stability ofvehicles, steering gear, power steering, sip angle, comering power, over
steer & under steer, gyroscopic effect on steering gears

Module III. : Transmission System: Function and types of clutches, single plate, multi-plate
clutch, roller & spring clutch, clutch lining and bonding, double declutching types of gear

boxes, synchronizer, gear materials, determination of gear ratio for vehicles, gearbox
performances at different vehicle speed, automatic transmission, torque converters, fluid
coupling, principle of hydrostatic drive, propeller shaft constant velocity universal joints,
differential gear bori. rear axle construction, lntroduction to Electric and Hybrid powertrain.

Module IV. : Suspension system : Basic suspension movements, Dependent and Independent
Suspension, Independent fiont & rear suspension, shock absorber, ty,pe ofsprings: leafspring,
coil spring, air spring, torsion bar, location of shackles, power calculations, resistance to
vehicle motion during acceleration and breaking, power & torque curve, torque & mechanical
effrciency at different vehicle speeds. weight transfer, braking systems, disc theory,
mechanical, hydraulic & pneumatic power brake systems, performance, self-energization, air-
bleeding of hydraulic brakes, types of wheels and tyres, tyre specifications, construction and
material properties oftyres & tubes.
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Module V. : flectrical and Control Systems: Storage battery, construction and operation of
lead acid batte 11. testing of battery, principle of operation of starting mechanism, different

drive systems. starter relay switch, regulator electric fuel gauge. fuel pump, hom. wiper,

lighting systenr. head light dazzling, signaling devices, battery operated vehicles, choppers,

importance ofrnaintenance, scheduled and unscheduled maintenance, wheel alignment trouble

Shooting probrrble causes & remedies ofvarious systems, microprocessor based control system

for automobih:. intelligent automobile control systems. Emission standards and pollution

control: Indian standards for automotive vehicles-Bharat l, ll, Ill, IV, Euro I to Euro VI norms,

fuel quality sE ndards. environmental management systems for automotive vehicles, catalltic
converters. fui I additives, and modem trends in automotive engine efficiency and emission

control.

Text & Referr:nce Books:

I . Crouse, Auto rotive Mechanics TMH.

2. Srinivasan Si Automotive engines; TMH

3. Gupta HN; Irtemal Combustion Engines; PHI;

4. Joseph Heitnt:r. Automotive Mechanics, Principles and pracrices, CBS pub.

5. Kripal Singh, Automotive Engineering Klmnna Pub.

6. NeMon Stee(ls. Automotive Engineering

7. Emission starrdards from BIS and Euro -l to Euro-VI.

Course Outcomes: After completing the course, students will be able to:

col Enlist thc major parts of an automobile

c02 Analyze The Steering, transmission, suspension, electrical and control systems ofan
automobile.

c03 Expla n the environmental implications of automobile emissions.

C04 Know ledge of suspension system.

C05 Analyze about the electrical and Control Systems.

Acajdemic
JabalPur (M.P'JEC,
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Dynamics of
Mrhine 100 3 1 |

Module-I Dynamics of Engine Mechanism: Displacemenq velocity and acceleration of

piston; tuming moment on crankshaft. tuming moment diagram, fluctuation of crankshaft

speed. analysis of flyrheel.

Module-Il. Governor Mechanisms: Govemor Mechanisms: Types of govemors,

characteristics of centrifugal governors. gravity and spring controlled centrifugal govemors,

hunting ofcentrifugal govemors, effort and power ofgovemor.

Module-III Balancing of Inertia Forces and Moments in Machines: Balancing of rotating

masses, two plane determination of balancing masses lgraphical and analyical methods),

balancing of rotor:

Module-fv. Friction: Frictional torque in pivots and collars by uniform pressure and uniform

wear rate criteria, Clutches: Single plate and multi plate clutches, Cone clutches.

Module-v. Brakes: Band brake. brock brakes, Intemar expanding shoe brakes,

Dynamometer, Different types and their applications.
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Text & Referr:nce Books:

l. Ambekar, AG: Mechanism and Machine Theory; PHI

2. Rattan SS; 1heory of machines; TMH

3. Sharma and Purohit: Design: of Machine elements; PHI

4. Bevan; Thcory of Machine

5. Ghosh and llalik; Thecry of Mechanisms and Machines; Affiliated Fast-Wes. Press, Delhi

6. Norton RL; kinematics and dynamics of machinery; TMH

7. Grover; Me,:hanical Vibrations

8. Balaney: Theory of Machines

9. Theory of Vibrations by Thomson

l0.Theory of rrachines through solved problems by J.S.RAO.

COURSn OIITCOMES: Upon successful completion of course, students will be able to:

C01 lll lstrate the working of flyrvheel, governor, clutch, brake and dynamometer.

C02 Eramine the tuming moment diagrams, characteristic curve of govemors,

unbalanced forces and couple, failure ofclutches and brakes.

C03 As;ess the motion ofpiston, hunting effort and power ofgovemor.

C04 Understand balancing masses characteristics.

C05 As;ess the frictional torque.

レ
JEC,t:3:絆れP｀
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Heat and Mass
Transfer

20 10 100 3 1 4

Module I. Basic Concepts: Modes of heat transfer, Fourier's law, Newton's law, Stefan

Boltzman law; thermal resistance and conductance, analogy between flow of heat and

electricity, combined heat transfer process; Conduction: Fourier heat conduction equafiorL its
form in rectangular, cylindrical and spherical coordinates, thermal diffusivity, linear one

dimensional steady state conduction through a slab, tubes, spherical shells and composite
structures, electrical analogies, critical insulation-thickness for pipes, effect ofvariable thermal
conductivity.

Module II. Extended Surfaces (fins): Heat transfer from a straight and annular fin (plate) for
a uniform cross section; error in measurement of temperature in a thermometer well, fin
efficiency, fin effectiveness, applications; Unsteady heat conduction: Transient and periodic
conduction, heating and cooling of bodies with known temfreratures distribution, systems with
infinite thermal conductivity, response of thermocouples.

Module ltr. Convection: lntroduction, free and forced convection; principle of dimensional
analysis, Buckingham "'pie' theorem, application of dimensional analysis of free and forced
convection, empirical correlations for laminar and turbulent flow over flat plate and tubular
geometry; calculation ofconvective heat transfer coefficient using data book.

Module IV. Heat Exchangers: Types- parallel flow, counter flow; evaporator and condensers,
overall heat transfers coefficient, fouling factors, log-mean temperature difference (LMTD),
method of heat exchanger analysis, effectiveness of heat exchanger, NTU method; Mass
transfer: Fick's law, equi-molar diffusion, diffusion coefficienl analogy with heat transfer,
diffusion of vapour in a stationary medium.

Module V. Thermal Radiation : Nature of radiation, emissive power, absorption,
transmission, reflection and emission of radiation, planck's distribution law, radiation from
real surfaces; radiation heat exchange between black and gray surfaces, shape factor, analogical
electrical network, radiation shields. Boiling and condensation: Film wise and drop wise
condensatioq Nusselt theory for film wise condensation on a vertical plate and its modification
for horizontaltubes; boiling heat transfer phenomenon, regimes ofboiling, boiling correlations.



Text & Refer,:nce Books:

I . Sukhatme SP: Heat and mass transfer; University Press Hyderabad

2. Holman JP; Heat transfer; TMH

3. Nag PK; heat and Mass Transfer; TMH

4. Domkundwa-.Heat and Mass Transfer, Dhanpat Rai & Co.

5. Sachdeva R.(1.. Fundamentals ofEngineering Heat and Mass Transfer, New Age Science

6. Dutta BK; Hr:at Transfer Principles And App; PHI Leaming

7. Mills AF and Ganesan V; Heat transfer; Pearson

8. Cengel Yunus A; Heat and Mass transfer;TMH

9. Yadav R; Her and Mass Transfer; Central lndia putrAllahabad

10. Incropera F ) and Dewitt DP; Heat and Mass ransfer; Wilel

Course Outct,mes:

After completrng the course, students will be able to:

COl Know about the basic concept of heat transfer and its modes.

C02 Solve problems based on conduction, convection, and radiation.

C03 Differentiate the modes of heat transfer i.e. conduction, convection, and radiation

C04 Understand the working principle and types olheat exchangers.

C05 Under stand the concept ofboiling and condensation, mass transfer.

JEQ亀:::調れP,



JABALPUR ENGMERING COLLEGE,JABALPUR(PIP)
(Established in 1947 as Government Engineerillg College,Jabalpur

Declared autonomous by Govt.of M.Pin 1998)
Rcviscd B Tcch.VI sem(AICTE)MechatrOnics Engineering

COURSE

Module - I INTRODUCTION Data Analyics - Ty,pes - Phases - Quality and Quantity of data
Measurement - Exploratory data analysis - Business Intelligence, Data Serialization - Data
Extraction - Stacking Data - Dealing with dat4 lntroduction to data visualiTation.

Module - II ANALYTICS AND MACHINE LEARNING Machine learning - Modelling
Process - Training model - Validating model - Predicting new observations -Supervised
leaming algorithms - Unsupervised leaming algorithms

Module-IIIRANDRSTUDIOGettingstartedwithR-installingRandRstudio-getting
help - installing and loading packages - simple arithmetic calculations - dala stucture -
expressions - conditional statements - functions - loops - R-narkdown - introduction to
Statistics - probability and data with R.

Module - MXPLORATORY DATA ANALYSIS Visualizing numerical data - graphing
systems available in R - descriptive Statistics - measures of central tendency and dispersion -
correlation - transforming data - exploring categorical variables.

Module - V PROBABILITY AND PROBABILITY DISTRIBUTIONS Inroduction - disjoint
events - general addition rule - independence - probability examples - disjoint vs. Independent
- conditional probability - probability trees - normal distribution, binomial distributioru
ESTIMATION Introduction to Inference - sampling from population - maximum likelihood
estimator - least square estimator - confidence interval (C! (for a mean) - ac.rrracy vs.
Precision - required sample size for mean, CI (for the mean) examples.

Text & Reference Books:

l. Davy Cielen, Amo D. B. Meysman, Mohamed Ali, Introducing Data Science, Manning

Publications Co., I st edition, 2016.

2. Gareth James, Daniera witten, Trevor Hastie, Robert Tibshirani, An Infioduction to
Statistical Learning: with Applications in R" Springer, lst edition, 2013.
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Bart Bitesens, Analytics in a Big Data World: The Essential Guide to Data Science and

its App lications, Wiley.

D J Patil, Hilary Mason, Mike Loukides, Ethics and Data Science, O' Reilly, lst edition,

2018.

Grolenrund G., Hands-on programming with R: write your own functions and

simula.ions, O' Reilly Media lnc., 2014.

6 」amcs 3,Wittcn D.,Hastic T,&Tibshirani R An introducion to statistical lcamhg:

with Applications in t Springer,2013.

Course Outccmes: Upon successful completion of course, students will be able to:

３^

4

5

CO1: Explon: the fundamental concepts ofdata analyics techniques

CO2: Visualize and present the inference using various ttrcls

CO3: Leam tc think through the ethics surrounding privacy, data sharing and algorithmic
decision-making.

CO4: Understand R and R studio, create reports using R markdown

CO5: Apply rrobability and statistics in real life problems, scientific inference from data.

A出‖1'
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Module l:Reliabibty Engin∝ ring:Introduction and obJect市 es of Reliabi■ ,Enginee● n3System
Rehab‖ iけ,Achieving Rcliabillty,Fallure Rate,Hazard Rate,FJlure Modes and tte BadltuUcne.

Series Structure,Parallel Strtture,Combination Structure,Design,Impont Aspect of Reliabiliり ,

M」nttnaЫ l●,A撼 lab‖け,lmprttng Renablity

Module 2:Capacity Planning:Measurement of Capacity,Estimating Future capacity,Factors

in■ucncing cffcct市 e capacity,Factors Favou‖ ng over capacity and under capacl,t Business Proccss

Reeng血e五ng,Deinilcln,Charactedsdcs of BPヽ Need for Re‐ en」m前喝 Steps h R― glnttng,
Pr∝ess of Re―engh∝五ng, Industrid Englneging and Re‐ e曜口neeIIB Su―sS factors h
rCCn」neering,Advantagcs ofRc― cngineenng

Module 3:Sequencing Moddtt lntroduction,Assulnptions,Gant chtt for Solvtt Sequencing

Problerns,Pr∝ essing n jobs through 2 machines,Johnsons Algo● 山m,Loading,Sequencing and

Schcduling,Visual load PrOfL,PHoriw Scqucncin3 AsJglment Probler喝 h晨iples ofscheduling,
lnpuls to scheduling.Scheduling smtegies,Fo口 ard scheduling and backward schedulinじ Fidte

Loading,Cnical ratio loading,Index method

Module 4: Marketillg nllagement: Marketing Function, Marketing unagement Process and

Marketing Planning,Market Rescarch,Consumer Beh宙 our,Prodllct Life Cycle,Product ProduCt

Lincs and Brands,Physical Dist‖ bution Challnels,Sales Promotion&advertisn3 prog― S

Module 5:Human Resource Mhmagement:Dcflnlion,0匈 ∝tivC OfHulnan Rcsource Management
Chandに五stics, Fullctionyscope, P■ nciplぃ of Human Resource Magemett and ⅣLmpOwer
Pl面ng―factos Affedtt Manpower Hanning,Steps h Manpower Pl咄 ,recrmment and
Sclcdion procedurc of Manpower Trai減 ng aだ Dcvelopment Of Manpowcr:Need of Tratmng,

Bcneflts of T""rung. MethOd Of Tr」 ning Workers, Foreman or Supcrvisory Trabttng,
Execut市e/1Vlanagers■毬 血ng and Devclopment,learning curvcs and classiflcations.

Text&ReFerences:

L Khanna O P"“ Industrial Englnce‖ ng and Managcment“ ,Dhanpat&d and sons9 2007

2B"gaT R and Sharma S c,“ Industid Orgaruzation&En」mttng― llcllnics",23ed.,nmm
Publishers,2001

3M血 可an M,Ч ndu"HJ En」 nccring and Prod¨ tiOn Management"DhanPatraiand Sons PuЫ おhers,
2005

4 1ndustHal EngineeHng&operatiOns Managemcnt SK Shanna



COURSE OUTCOMES:Atthe end ofthe course the student will be able to:

Academl,
JEC,'ittБ :llur(MP〕

COl Understand about thc Reliabillty conccpt and how to Jlocatc Rcliab‖ iサ to Cach

coml,oncnt

C02 Applr core concepts of Capacity Planning

C03 Solv: sequencing problem

C04 Uncerstand Marketing FunctiorL market dynamics, demands, and environment.

Marketing Management Process

C05 Uncerstand Principles of Human Resource Management



JABALPUR ENGINEERINC COLLECE,JABALPUR(MP)
(Estabiished in 1947 as Covemment Engineering College,Jabalpur

IDeclared autonomous by G～ 1.of M.Pin i"8)
Re宙sed B.Tech.VI sem(AICTE)MechatЮ nics En」 neering

COURSE C()NTENTS

Module l: POWER SEIVIICOI\DUCTOR DEVICES:
Power Diodes, transistors, power MOSFET, IGBT. thlristors. characteristics, two- transistor

equivalent model, tum on & off, techniques thyristor performance parameten, protection

circuits & thermal design ofthyristors, commutation techniques-forced and natural.

Module 2: CONTROLLED RECTIFIERS:
Principle ofphase controlled converter operation, single-phase half wave, Full wave and semi
converters. Three phase half wave, Full wave and semi convert€rs Dual converters, power

factor improvemen! Symmetrical angle control, pulse width modulation control, effects of load
and source inductance, Design ofconve(er circuits, regulated DC power supplies.

MOdUIE 3: AC VOLATGE CONTROLLERS:
Principle of phase control, single phase AC Voltage controllers with resistive and inductive
loads. Three phase AC voltage controllers with resistive & inductive loadg Indusrial
applications of AC controllers. Unity power factor controller, design ofAC contoller.
Cyclo converter: hinciples ofoperation of single and thrre phase cyclo converten.

Module 4: DC CHOPPER:
Principles ofstep down & step up choppers, operation with R-L load, four quadrrnts choppers,
thyristor chopper circuiq impulse commutation, effects of source inductance, chopper circuit
design, switched mode power suppliers. and regulators.

Module 5: IIIVERTER CIRCUITS:
Principle of operation of inverter, single phase & three phase voltage sourc€, inverter
magnitude of volrage & harmonics control. forced commutation techniques, current sourc€
inveners, inverter circuit design.
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Text & Refert:nce Books:

l. M.H.Rashid,' Power Elecfonics Ckcuit, Devices & Applicalions", Person publication, I 993.

2. M.Ramsmoorthy, "An Introduction to transistor their Applications", affiliated East-West hess.

3. P.C.Sen "Pov,er Electronics", TMH publication.

4, MD.Singh, K.B.Khanchandani," Power Electronics", TMH, Delhi 2001

5. Chakavarti 1..," Fundamental of Power Electronics and Drives", Dhanpat Rai & Co

6. Dr P.S. Bhimra." Power Electronics", Khanna Publication

7. Vedam Subramanyam," Power Electronics" New Age International Revised II 2006.

8. Randal Shaffi:r. "Fundamental ofPower Electronics with MATLAB leaming" 2008.

COURSE OUTCOMES: At the end of the course the student will be able to:

JEC, Jabalpur (M.P',t

co1 Ability tJ illustrate the performance and characteristics of various power semiconductor

devices.

c02 Analysis of various power electronic circuits for single phase and three phase power supply.

C03 Design and operation ofpower electronic circuits for various loads and supply.

c04 Knowlet ge of DC chopper circuits.

C05 Understu nd the principle ofoperation of inverter.

EAN
Academic
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Module l: Introduction to Industrial IoT (IIOT) Systems:

The Various lndustrial Revolutions. Role of lntemet ofThings (loT) & Industrial Internet of
Things (lloT) in Industry, Industry 4.0 revolutions, Support System for Industry 4.0, Smart

Factories.

Module 2: Implementation systems for IIOT:

Sensors and Actuators for lndustrial Processes. Sensor networks. Process automation and Data

Acquisitions on IoT Platform, M icrocontrollers and Embedded PC roles in IIOT, Wireless
Sensor nodes with Bluetooth. WiFi. and LoRa Protocols and IoT Hub svstems.

Module 3: IIOT Data Monitoring & Control:

IoT Gate way, loT Edge Systems and lt's Programming, Cloud computing, Real Time
Dashboard for Data Monitoring, Data Analltics and hedictive Maintenance with IIOT
technology.

Module 4: Cyber Physical Systems:

Next Generation Sensors, Collaborative Platform and Product Lifecycle Management,
Augmented Reality and Virtual Reality, lntroduction to Artificial Intelligence, Big Data and
Advanced Analysis

Module 5: Industrial IoT- Applications:

Healthcare. Power Plants, lnventory Management & euality control, plant safety and security
(lncluding AR and VR safety applications), Facility Management, Smart Factory.



Text & Referr nce Books:

1. Industry 4.0 The Indusfial Intemet of Things Alasdair Gilchrist Publications: Apress.

2. The Concelil lndustry 4.0 An Empirical Analysis of Technologies and Applications in

Production Lo1;istics Authors: Bartodziej, Christoph Jan Springer: Publication in the field of

economic science.

3. Embedded System: Architecturc, Programming and Design by Rajkamal, TMH3.

4. Dr. OvidiuYermesan, Dr. Peter Friess, "Intemet of Things: Converging Technologies for

Smart Environ rents and Integrated Ecosystems", River Publishers.

List of Experiments:

l. D€monstration of a wireless router works with neat architectural sketch.

2. Design a Virtual Machine to manage the control room of COVID DISASTER

MANAGEME \T with your own specifications

3. Case study of any 3 Applications of AI in INDUSTRY 4.0 with its advantages and

disadvantages.

4. Design an ICT system to save eners/ and visualize data using a machine and implement

algorithms to t.rckle problems in the industry.

5. Demonstrate and explain how Jabalpur can be converted into a smart city with the

applications oi IOT in smart cities.

6. Demonstration of the working of Mobile IP.

COURSE OUTCOMES: At the end of the course the student will be able to;

JEC,｀電調hP,

COl Iftrowl:dge oftheory and practice related to Industrial IoT Systems.

C02 Abilit) to identifu, formulate and solve engineering problems by using Industrial IoT.

C03 Demon;trate the cyber physical systems.

C04 Abiliq to implement real field problem by gained knowledge of Industrial applications.

C05 eUility to implement real field problem by gained knowledge of lndustrial applications

with Io f capability f-\_

EAN



JABALPUR ENGINEERING COLLEGE,JABALPUR(PIIP)
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Declared auto■ omous by Govl.Of ⅣI.P il1 1998)
Revおed B.Tech.VI sem(AICTE)MechatrOnics Engineering

COURSE CONTENTS

Module-I Data Communication: Introduction, Components, Data repr€sentation, Serial &
Parallel transmission, Modes of data transmission, Networks-hotocols and standards,
Standards organizations, Line configurations, Different Topologies, Transmission mode,
Categories of networks- LAN,MAN,WAN, Network edge, End systems, clients, servers,
connectionless and connection oriented services, Connecting devices. The OSI model, different
layers in OSI model, TCP/IP protocol suite.

Module-Il Physical layer: Transmission media: Guided media, Unguided medi4
Transmission impairment, Performance. Line Coding: Line Coding Schemes, Unipolar, Polar,
Bipolar, Block Coding, Scrambling. Switching: Circuit switched Networks, Datagram
Networks, Virtual Circuit Networks, Structure of a Switch. Multiplexing: Frequency Division,
Wavelength Division, Synchronous Time Division, Statistical Time Division Multiplexing.
Dial-up Modems, Digital Subscriber Line.

Module-III Data Link Layer: Data link control; Framing, flow and error control, ARQ
protocols and reliable data transfer service, stop-and wait, Go-Back-N, selective repeat ARQ,
HDLC, Point-to-Point Protocol. Multiple Access: Random access, ALOHA, Slotted ALOHA,
CSMA, CSMA/CD, Reservation systems, polling, token-passing, comparisons,
Channelization, Delay performance ofMAC. Local area networks: LAN protocols, Ethemet,
token ring, wireless LAN and IEEE 802. I I standard, Bluetooth, ATM networks and x.25, Wi-
Fi Standard.

Module-IV Network Layer: Logical Addressing, Intemetworking, IPv4, IPv6, fiagmentation
and reassembly, address resolution, reverse address resolution, CIDR, NAt Address Mapping
ICMP, IGMP, DHCP, Routing: Unicast routing protocols, Multicast routing protocols.
TCP/IP: Architecture and protocol, lP packet, addressing, subnet, Ip routing UDp, SCTP.

Module-V Application Layer and Security: Domain name system, domain name space,
DNS in the Intemet, SMTP and FTP, WWW and HTTP, Network Management; SNMp,
Multimedia, general application layer services. security: Cryptography, Symmetric key
cryptography; ciphers. Asymmetric key cryptography, Network security.
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Text & Refert:nce Books:

l. communication Networks, 2 ed., A Leon-Garcia, I Widjaja" McGraw Hill Education India.

2. Computer ),ietworking: A top down approach, 5 ed., J F Kurose, K W Ross, Pearson

Education.

3. Behrouz A. Forouzan, "Data communication and Networking", Tata Mccraw-Hill' 2004'

4. Data Netwo'ks, 2 e4 DP Bertsekas, R G Gallagar, Prentice Hall.

5. Analysis of Computer and Communication Networks, F Gebali, Springer 2008.

List of Expt:riments:

l. To ana Lyze the performance of various configurations and protocols in LAN

2. To construct a Wireless LAN and make the PC's communicate wirelessly

3. To corrstruct simple LAN and understand the concept and operation of Address

Resolution Protocol (ARP)

4. To understand the concept and operation of Routing Information Protocol (RIP)

5. To construct multiple router networks and understand the operation ofOSPF Protocol

6. To construct multiple router networks and understand the operation ofEIGRP Protocol

7. To understand the operation of AODV Routing using MATLAB Software

8. To understand the operation of Distance Vector Routing using MATLAB Software

9. To understand the operation of Pure Aloha protocol using MATLAB Software

10. To understand the operation of Slotted Aloha protocol using MATLAB Software

COURSE Of TCOMES: Upon successful completion of course, students will be able to:

JEC,犠:鰐hP,

COl Classity various type of data commtmication network.

C02 Analy::e design constraints of physical layer.

C03 Study various data link layer prolocols and multiple access techniques.

C04 Design various addressing mechanism.

C05 AllJyお thc cOncept ofapplication layer and various ne● vork sectmり mechanism

AN滲

21Pagc



COURSE CONTENTS
.e.■

珈ｍ

Vヽ 2023

Subje.t \ane

Mnxinuln Marks AI:otted

回
“
Ъ
Ⅷ

Con●ct HOurs Per Week

―

、ｂい

Tb∞暉

I T P肺
飾
Ⅷ姉嚇

Quiノ
ngsignttnt ｍ
姉

ｂ

蔵

』

Ｗ。

MTる 5 Robotics aM
70

3 4

Module I. Robot Kinematics,Dynamics: Rcvic、 v Of RobOt Kincmatics: Joinυ Task spacc,
Forward Kincmatics, Invcrsc Kincmatics, Jacobians and TraJcctOγ

 GcneratiOn, RobOt
Dynamics: Lagrangc_Eulcr Dynamics, Forcc. Incrtia, and Encrgy、

 FollllulatiOn of robOt

dynamlcs

Module II. RobOt cOntrOI Statc― Variablc RcprcscntatiOns、  RobOt cOntrol Problcms:
Rcgulator prOblcm,tracking prOblcm,cOntro‖ crs,LyapunOv stabilly ThcOrcm,Robust cOntrol

and Fecdback_LincarizatiOn ContrO‖ crs,variablc― Structurc cOntrO‖ crs and SaturatiOn― Typc
Contr。‖crs

Module III. Autonomous MObile RobOts and MOtiOn Planning: LocOmotiOn: 
νヽЪcclcd

locOmOtiOn, RobOt kincmatics mOdcls & cOnstraints, cOn6guratiOn spacc and POtcntial

Functlons,Path Planning Algorithms:Graph Scarch A*.Wcightcd A十
.Anメ imc&incrcmcntal

SCarch D*. Ccll DccOmpositiOn: TrapczOidal dccOmpOsitiOn. 
4ヽorsc cell dccOmpOsitiOn,

Visibility― bascd dccOmposition, Sampling Bascd Algorithmsi Rapidly Exp10ring RandOm

TrCcs(RRT)

ModuL Iv M010n Planning undcr klncmaics and dynamに
cOnstraints,TttectOヮ phnnhg,

Non‐ hOlonomic cOnstraints、  cOmbincd path planning and cOntrol  introductiOn tO sOn

Robotics.sOft Actuators and scnsors,Matcrials For SOft RobOts:ElcctrOactivc POlymcr,Shapc

MCmory A‖ Oy,A“ incial、4usclcs,3D Printing of sOft Matcrials

Module V. Robotics App:icatiOns: casc studics On 
、vcarablc RobOtics, spacc RObOtics.

Dccp― sca RobOtics、 Hcalthcarc Systcms.Undcr_actuatcd RobOts



Text & Referr:nce Books:

l.Adrian Rosebrock, Deep Leaming for Computer vision with Pyhon- Practitioner Bundle,

Pyimagesearch, 2017.

2.Szeliski, Ri:hard. computer vision: algorithms and applications. Springer science

Business Med a. 2010.

3.Mark W. Spcng, Seth Hutchinson, M. Vidyasagar, Robot Modeling and Conhol' (2e)' John

Wiley and sons. 2009.

4.Mark W. Spong, Robot Dynamics and Control, (2e), John Wiley and sons, 2009'

5.Fahimi, Farbo4 Autonomous robots: modeling, path planning, and control. Vol. 107.

Springer Science & Business Media,2008.

6.Alexander verl, Alin Albu-Schaffer, oliver Brock, Annika Raatz, soft Robotics Transferring

Theory to Application, Springer, 2015.

List of Experiments:

l. Image Filtering: Apply linear filters such as Gaussian and Sobel filters to enhance

images and extract edges.

2. Feat-ure Extraction: Implement comer detection algorithms like Harris corner detector

and er:tract descriptors using SIFT or SURF'

3. cNN Training: Train a dnvolutional neural network (cNNl using a dataset like

C I FA R- I 0 for image recogrition.
+. ou.ie.t Detection: I'-plemint the Faster R-CNN algorithm to detect objects in images

or video streams'

5. Imagr: Segmentation: Use a fully convolutional network (FCN) to p€rform semantic

segmi:nultion On images.

O. noUot Kinematics: Calculate the forward kinematics of a robotic manipulator given

joint rngles and geometric parameters'

Z. nobot Clntrol: Design and implement a controller to make a robot arm track a desired

trajectory using inveise kinematics and feedback control'
g. Soft Robotic Ictuation: Build and control a soft robotic gripper using electroactive

polyrner actuators or shape memory alloys'

A灘猟1'

&

COURSE (IUTCOMES: At the end of the course the sudent will be able to:

夏翼軍薫翼翼翼
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亜
es for nonlinear systcms.

,of9oft robotiCS,including matenals and 3D

COl

C02

C03

C04

C05
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