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2022 REGULATIONS

HTNDUSTHAN COLLEGE OF ENGTNEERTNG AND TECHNOLOGY COTMBATORE 641032

(An Autonomous lnstitution Affiliated to Anna University, Chennai)

To excel in Mechatronics engineering by imparting technical knorvledge, innovation skills and ethics to

fulfill the global needs with human values

To become a premier institution by producing professional with strong technical knowledge,

imrovative research skills and high ethical values

To provide academic excellence in technical education through novel teaching methods.

To empower students with creative skills and leadership qualities.

To produce dedicated professionals with social responsibility

a

a

a

To impart sound technical knowledge and produce highly profrcient professionals in the

mechatronics engineering domain.

To empower students with strong competency skills to solve multi-disciplinary engineeling

problems using mechatronics approach.

To inculcate human values and ethical responsibility to the students for social welfare
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VISION OF THE INSTITUTE

MISSION OF THE INSTITUTE



To produce prol'essional graduates rvitli the abi lity to synergistically integrate multi-disciplinary

en-uineeri ng pl'oblerus with Mechatronicsdomains to solve
PEO I

PEO 2 To produce prof-essional graduates u'ith the aclllrell interdisc ipl inary research. etltreprellettrship and

str-rdies to nreet the local and global needshigher

PEO 3 To produce professional gradrtates rvith ethical and rroral values in rendering services to the societY.

nngineering l<nol,ledge: Apply the knowledge of lt-ratherr-ratics, science, engineertng

and an engineering specialization to the solution of courplex engineering problerls.
fundamentals,POl

PO2 Identify, formulate, revielv research

substantiated conclusions using first
literature, and analyze cornpler engineering

principIes of t.uathematics, natural sciences,
Problem analysis:
problems reaching
and engir.reering sciences.

PO3 desandlerns,butlonssoL for 1gnproenglneerlngDesiofment solutions complexeD gnsign/develop
theforconsiderationawiththl]leet e needsOI that pproprlateCS specifiedprocesscomponentssvstern

considerations.environmentalandtheand soclandhealth cu1tura1, etal,safetypublic

Conduct
knowledge

investigations of complex problems: Use

and research methods inciuding design of experiments, analysis
research - based

and interpretation of
valid conclusions.of the information toand

PO4

POs
engineering and IT tools including
an understanding of the lirnitations.

modernandresources,aandtooModern techniquesappropriatepplvselect,Create,usage:
withactivitiestoand engrneerlngcornplexmodellingprediction

PO6
health, safety, legal and
engineering practice.

ASSCSStocontextualthe societal,informedThe soand knowledgebyreasonlngvengineer Applciety:
theto onalons ilities relevantlSSUCScultural thand U professie equent responsib

PO7 Environment and sustainability: Understand the impact

in societal and environmental contexts, and dernonstrate the knowledge of, and need for sustainable

development.

fessional engineering solutionsof the pro

Ethics: Appiy ethical principies and commit to and responsibilities and norn-rs ofprofessional ethics

the engineering practice.
PO8

Individual and team work: Function effectiveiy as an individual, and as a

membo or leader in diverse teams, and in settings.
PO9

engineering comrnunity and rvith society at large, such as, being able to comprehend and write

effective reports and design documentation, make effective presentations, and give and receiYe

clear instructions

lex engineering activities with theCommunication: Corntnunicate effectively on colnpPO i0

PO 11

ects and in multidis environmentsto

Proj theofknow andDemonstrate understanding engmeerlngfinance:ect ledgeandmanagement
amemba ander leader.o Sone own AS team,and these work.and applymanagement principles

to 1nand baand thehave enga gefor ilityeedthe n preparationLife- Recognize'long learning:
ofext technolo a1thein contbroadest change.and life- learning

PO 12

To provide ability to analyze, design and develop rlechatrotric systetls by integrating knowledge in

sensors, actuators and controllers to solve cotlplex o
PSOl

PS02 To provide smart automatiotl solutions time industt'ial problems using multidisciplinaryfor real

approach

Chairman

Iri,ilEl C

*
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DETAILS OF'CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS

CBCS PATTERN

UNDERGRADUATE PROGRAN{MES

B.E. MECHATRONICS ENGINEERTNG ruG)

REGULATION.2OZ2

For the students admitted during the academic year 2024-2025 and onwards

SEMESTER I

SEMESTER II

s.

No

Course

Code
Course Title Category L T P C TCP CIA BSE Total

THEORY

1 l2MAIt0t and Calculus BSC J I 0 4 4 40 60 100

) ,-ziMBt20t Drawing ESC 1 2 0 -l 5 40 60 100

THEORY WITH LAB COMPONENT

3 z2HEl15l English for Engineers HSC 2 0 2 J 4 40 60 r00

4 z2PHlrs3 Physical Properties of Materials BSC 2 0 2 J 4 50 100

5 z2IT1l51 Python Programming and Practices NSC 2 0 2 J 4 50 50 r00

EEC COURSES (SE/AE)

6 ,-2H81072 Entrepreneursh ip & Innovation {EC I 0 0 I I t00 ) 00

7 t2HEt073 Introduction to Soft Skills SEC 1 0 0 0 I r00 l 100

MANDATORY COTIRSE

8.
L2MC1093t
l2MCt094 gdlpILDf L] / Heritage of Tamils

MC
2 0 0 I 2 100 0 100

9. z2MCl095 Universal Human Values MC 2 0 0 0 2 40 60 r00

TOTAL 15 3 6 18 27 470 330 800

s.

No

Course

Code
Course Title Category L T P C TCP CIA ESE Total

THEORY

I 22IMA2t0t
Differential Equations and Complex
Analysis BSC J I 0 4 4 40 60 100
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2 22PH2t02 Applied Mechanics t3s( 2 0 0 2 2 40 60 100

J 22Cy2101 Environntental Studies ESC 2 0 0 2 2 40 60 r00

THEORY WITH LAB COMPONENT

4 22HE2t5t ElIective Technical Conturrmication HSC 2 0 2 4 50 50 100

5 22CY2152 Applied Cl.renristry BSC 2 0 J 4 50 50 r00

6 22MT2251 Fundamental s of Mechatronics PCC 2 0 2 J 4 50 50 100

PRACTICAL COURSES

7 221482001 Engineering Practices ESC 0 0 4 2 4 60 40 100

EEC COURSES (SE/AE)

8 22H82071 Design Thinking AEC 1 0 2 2 -) I00 0 100

9 22H82073 Soft Skills and Aptitude -I SEC I 0 0 i 1 100 0 100

MANDATORYCOURSE

10.
22MC2094t
z2MC209S

C,Lb a-r girL-ugoLb

/ Tamils and Technology MC 2 0 0 I 2 100 0 100

11 22MC2093

NCC *NSS / YRC / Sports / Clubs / Soci
Senice - Enrolln.rent (Comrnon)

MC

students shall ertroll,

TOTAL 17 1 l2 23 30 630 370 1000

SEMESTER ITI

S.

No

Course

C--ode
Course Title Category L T P (l TCP CIA ESE Total

THEORY

I 22MA3105 Fourier Series and Transforms BSC J I 0 4 4 40 60 r00

2 22MT3201 Industrial Motor Conh.ol ESC J 0 0 J 3 10 60 100

-1 22MT3202 Solid and Fluid Nrlechanics PCC J I 0 4 1 40 60 100

4 22MT3203 PCC J I 0 4 4 40 60 100

THEORY WITH LAB COMPONENT

5 22MT3251R Ntlan ufacturin g Process PCC 2 0 2 J 4 50 50 100

PRACTICAL

6 22MT3001 Indushial Motor Control Lab ESC 0 0 4 2 4 60 40 100

7 22MT3002 Solid and Fluid Mechanics Lab PCC 0 0 4 2 4 60 40 100

EEC COTTRSES (SE/AE)

+

6
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8 22HF,30',71
]sotr 

Skills and Aptitutlc -ll SEC I J l I I 100 0 100

9 22NtT390t
flini 

Pro.iect AEC l ) + Z 1 60 40 t00

MANDATORY COURSE

l0 22MC3091
le 

ssence ol Indian Traditional Knowledge MC I l ) l I 0 r00 100

TOTAL t6 3 t4 25 33 490 510 1000

S.

No

Course

(lodc
Course Title Category

L T P C TCP CIA ESE Total

THEORY

l 22HE4t0l IPR and Stalt-ups HSC 2 0 0 2 2 40 60 100

2 22MT4201 Processor and controller PCC J 0 0 J -l 40 60 100

J 22MT4202 Metrology and Measurements PCC J 0 0 J J 40 60 100

1 22MT4203 Theory ofNlachines PCC J I 0 4 4 40 60 100

THEORY WITH LAB COMPONENT

5 22MT42st Sensors and Transducers PCC 2 0 2 -1 4 50 50 100

6 22MT4252 Fluid Power System PCC 2 0 2 l 4 50 50 r00

PRACTICAL

7 22MT4001 Processor and controller Laboratorv PCC 0 0 4 2 4 60 40 100

8 22MT4002 CAD Laboratoly PCC 0 0 4 2 1 60 40 r00

EEC COURSES (SE/AE)

9 22H84071 Soft Skills and Aptitude -III SEC I 0 0 I I 100 0 100

MANDATORY COURSE

l0 22MC4091 Indian Constitution MC I 0 0 0 1 0 100 100

TOTAL t1 1 t2 ,1 30 ,180 520 r000

SEMESTERV

S.

No

Course

Code
Course Title Category L T P C TCP CIA ESE Total

THEORY

l 22MT5201 CNC Technology PCC J 0 0 J -l 40 60 100

2 22MT5202 Control System PCC J 1 0 4 4 40 60 I00

7

SEMESTER IV



J 22MT53XX Prolbssional Elective- | PEC .) 0 0 J J 40 60 t0t)

4 22MT53XX Professional Elective-2 PEC -l 0 0 f -l 40 60 r00

5 22MT53XX Professional E,lective-3 PEC --) 0 0 f J 40 60 100

THEORY WITH LAB COMPONENT

6 22MT5251 Embedded Svstenr PCC 2 0 2 J 4 50 50 100

PRACTICAL

7 22N{T5001 CNC laboratorl, PCC 0 0 4 2 4 60 40 100

EEC COURSES (SE/AE)

8 22HE5071 Soft Skills -4lForeign langLraees SEC 1 0 0 1 1 100 0 100

TOTAL l8 0 6 2t 25 ,ll0 390 800

SEMESTER VI

SEMESTERVII

S.

No

Course

Code
Course Title Category L T P C TCP CIA ESE Total

THEORY

I 22MT62{t1 Industrial Automation PCC J 0 0 J J 40 60 100

2 22H86101 Professional Ethics HSC J 0 0 J 3 40 60 100

., 22MT63XX Profes sional El ective-4 PEC J 0 0 J J 40 60 100

+ 22MT63XX Professional Elective-5 PEC J 0 0 J J 40 60 100

5 22XX64XX OpenElective-l* OEC -) 0 0 J J 40 60 100

6 22XX64XX Open Elective - 2* OEC J 0 0 J 3 40 60 r00

PR{CTICAL

7 22N,IT6001 Industrial Automation Labolatorv PCC 0 0 4 2 4 60 40 100

8 22MT6002 CAN,I Labolatory PCC 0 0 4 2 4 60 40 100

EEC COURSES (SE/AE)

9. 22IJ86071 Soft Skills - 5 SEC 2 0 0 2 2 100 0 100

TOTAL 20 0 8 24 28 460 440 900

S.

No

Coursc

Code
Course Title Category L T P C TCP CIA ESE Total

THEORY

I 22\tT720t Virtual Instrumentation PCC j 0 0 J -1 40 60 100

2 22MT7202 Robotics and \4achine Msion PCC -l I 0 4 4 40 60 100

J 22MT7JXX Protbssional Elective-6

-4:\t
PEC -1 0 0 -1 3 40 60 t00

8
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4 22\\74XX Open Eleqir.e - -li OEC J 0 0 J 3 40 60 10t)5 Open Elect it,e *4*
OEC J 0 0 -) 3 40 60 I00

6 22NrT7001 Robotics
PCC 0 a 4 2 4 60 40 100

EEC COURSES (sE/AE)
22NtT770t Internship*

SEC 0 0 0 2 2 0 r00

TOTAL I 5 1 I 20 22 360 340 7A0Four weeks internshiLp 2carries credit and ir will be done IN beforevacation/placemen t Semester \.Iand sumtraining same will be evalua ted tn Semester vII

Note:

1.

)

OPEN ELECTIVE IAND
To be offered fbr the students other

vrII

II (EMERGING TECHNOLOGIES)

Ihan CSE. IT. AI&ML. ECE & BIOMEDICAL

iffi :Trlrr:;lf;o:,,": in semester r, rr, rr & w Ncc one credit subject is added as vatue

liim;",t##tr.TJtr.,.:#1tr.1T,1"#,ilJ: jl*tl,ljlHlffi j1,..,il
NCC course le'el 1 & Le'el i will be ,ffi;; the lisr of open ele*ive

ffi:,,:T,ll #;'l i :;t' ;1 Jil: ';i;*lf , Nc c s u bj e c 1,,,,,.'Io.',iili,: ;l., fl THIT,T

ffi:ffiffiIT{:il;, #.';;;J;;red to rhe sruderrrs *,ho are going to be adnri*ed

s.

No

C'oursc

(lodc Course Tifle (lategorv
L T P C TCP CIA ESE Total

EEC COURSES (sE/AE)
22MT8901

Project Work/G.anted patent SEC 0 0 20 IO 20 100 0 r00
TOTAL 0 0 20 l0 20 I00 0 100

PER WEEK

S.

NO

COLIRSE

CODE COURSE TITLE
CATE

L T P

TOTAL

CONTACT

PERIODS

CREDITS

I 22N6451
Leaming Fundamentals

Arti ficial and Machine
OEC 2 0 2

2
4

22C564s7 T'echnology
OEC 2 0 2 4228C6451 -fCyber security
OEC 2 0 2 44 J22B'C6452 IoT Concepts and Applications OEC 2 0 2 45 221T6451 JData Science and
OEC 2 0 26 4 Jand Reality OEC 2 0 2 +

-)

I

I

J



S.

NO
COURSE

CODE COURSE TITLE
CATE
GORY

PERIODS
PER WEEK

TOTAL
CONTACT
PERIODS

CREDITS

L T P

1 22A86401 Science OEC ., 0 0 J J

2 22N{T6401 Introduction to Industrial OEC J 0 0 ) 3

J 22lM'16402 Industrial and Eln,irountetlt OEC J 0 0 3 J

4 2ZCF.640l Climate Change and its lmPact OEC -) 0 0 J 3

5 22CF-6402
Environment and Social Impact

Assessment
OEC 3 0 0 J 3

Renewable
Additive

OEC J 0 0 ) f
-l

22ME64016
OEC J 0 0 3 3,I 22\[86402

8
Introduction to lndustrial
lnstfuNentat\on and Control

OEC f 0
\

0 J 3

9 22816402
G rcph i c al Progt' antnin g using Virtual OEC J 0 ls j 3

l0 22AU6401
Fundamentals of Automobile OEC 3 0 0 J J

11 22AtJ6402 Automotive Vehicle OEC J 0 0 J J

12 228E6401 OEC J 0 0 -) J

13 228E6402 Research OEC 3 0 0 J J

t4 22F,T6401 Traditional Foods OEC 3 0 0 J 3

15 22AG6401
Urban Agiculture and Organic OEC J 0 0 -l J

16 Biomass and OEC J 0 0 ) J

OPEN ELECTTVE IAND II
TO bC Off.CrCd lbr thc StUdCITIS OthEI thAN AUTO' AERO' AGRI' MECH' MCTS' CIVIL. EEE,'

CHEMIC]AL. F'OOD TECH. E&I

Note: Non-Circuit Departlnents can add one open Elective course in the above list to offer for the

circuit branches

OPEN ELECTIVE III

Students shall choose 8n1r s,. ofthe open elective courses such that the course content or title not belong

to their own Progralnllle.

(Note: Each programme in our institution is expected to provide one course oniy)

OPEN ELECTIVE IV

S.

NO.
COURSE

CODE COURSE TITLE
CATE
GORY

PERIODS
PER WEEK

TOTAL
CONTACT
PERIODS

CREDITS

L T P

1 22MT7401 Project Management OEC -) 0 0 3 J

PERIODS
PER WEEK CREDITS

TOTAL
CONTACT
PERIODST P

CATE
GORY LCOIIRSE TITLE

S.

NO.
COI]RSE

CODE

J3J 0 0OECGeneral studies for competitive

Rights andHuman Rights. omen
examinations

Gender

1 22L57401

30 3J 0OEC22L574022

t,()
c

10

22D164t1
I

Instrumentation

Dieiul Marketing

2CH6401



22L57403 Indiar.r ethos and Human values OEC 3 0 0 3 -)

4 22L57404
Financial independence and

manasenrent
OEC 3 0 0 J 3

5 22L57405 Yoga for Hunran Excellence OEC -l 0 0 J J

6 22L57406 Democracy and Good Governance OEC -l 0 0 J 3

7 22L57407 NCC Level - 11 OEC J 0 0 3 3

Vertical I
Diversified

tlroup

Vertical II
Industrial

Engineering

Vertical III
Management

Studies

Vertical IV
Manufacturing

Process

Yertical
V

\/ehicle
Technology

Vertical VI
Robotics and
Automation

22MT5301
Database

Management
Systenr

22MT5304
Product Design and

Development

22MT5307
Principles of
Management

22N{T5310
Non-Traditional

Machining
Techniques

22MT5313
Automobile

System

22MT5316
Mobile Robotics

22MT5302
Data Science

22MT5305
Advance

Manufacturing

22MT5308
Disaster

1\4anagenrent

22MT5311
Cornputer
Integr ated

Manufacturing

22MT5314
Automotive
Electronics

22M"f 5317
Soft Robotics

22MT5303
Data

Visualization

221\{T5306
Material Handling

Systerr

22MT5309
Supply Chain
Management

22N{T5312
Flexible

Manufacturing
System

22MT5315
Electrical
Vehicles

22MTs318
Micro Robotics

22MT6301
Cyber Safety

22MT6303
Nor.r-Destructive

Testing

22NrT6305
Economics and

Cost
Managemer.rt

22\1T6307
Micro

Manufacturing

22MT6309
Hybrid

Vehicles

22n{'t63ll
Textile

Automation

22N{T6302
AI for

Mechatronics

22MT6304
Design for

Manufacturing and
Assen.rbly

22N{T6306
Digital

Managentent

22MT6308
Industrial 4.0

22N'IT6310
Unmanned

Aerial
Vehicles

22MT63t2
Factory

Automation

22MT730r
Optimization
Techniques

22MT7302
Diagnostics
Techniques

22Nrr7303
Marketing

Management

22MT7304
Rapid

Prototyping

22MT7305
Modern
Vehicles

Technology

22MT7306
Automatic

System

PROFESSIONAL ELECTTVE COURSES : VERTICALS

Studenls are permitted to choose all Plofess ional E,lectives fi'otn a particular vertical or from different

verticals.

PROFESSIONAL ELECTT!ts COURSES: VERTICALS

Details of Vertical I: Diversified
\

PERIODS
PER WEEK CREDITS

T P

TOTAL
CONTACT
PERIODS

CATE
GORY

L

S.

NO.
COL]RSE

CODE COURSE TITLE

3J 0 0 JPECI 22MT530r Database Management System

11



2
I

122\TT5302
I

Data Science PEC -) 0 0 3 3

3 l,'n""0' Data Visualization PEC 3 0 0 3 J

1
lrrntruro,

Cyber Safety PEC -) 0 0 3 -)

5
irrnnturo,

AI for Mechatronics PEC J 0 0 J J

6
lrronrrro,

Optirnization
Techniques

PEC -l 0 0 J -)

Details of Vertical II: Industrial

Details of Vertical III: Studies

PERIODS
PER WEEK CREDITS

L T P

TOTAL
CONTACT
PERTODS

CATE
GORYCOIJRSE TITLE

S.

NO
COURSE

CODE

J JPEC 3 0 0Product Design and DeveloPn.rent1 22MT5304

30 0 JPEC JMaterial Handlin g System2 22MTs305

-)-l 0 0 3PECAdvance ManufacturingJ 22MT5306

0 J JPEC J 04 22MT6303 Non-Destructive Testin g

JJ 0 0 JPEC
Design for Manufacturing and

Assembly5 22MT6304

JJ 0 0 JPEC22MT1302 Diagnostics Techniques
6

PERIODS
PER WEEK

TOTAL
CONTACT
PERIODS

CREDITS

L T P

CATE
GORYCOI]RSE TITLE

S.

NO.
COI]RSE

CODE

30 0 3PEC J22MT5307 Principl es of Nlanagentent
1

.,3 0 0 JPEC2 22MT5308 l\{anasement

3 -)PEC 3 0 0Chain Management
3 22MTs309

J3 0 0 3PECEcononrics and Cost

Management
4 22MT6305

J0 JPEC 0Digital Marragentent
5 22MT6306

30 0 -lPEC -l22MT7303 Marketing Management6

PER]ODS
PERWEEK CREDITS

P

TOTAL
CONTACT
PERIODS

CATE
GORY

L T

COI]RSE
CODE COURSE TITLE

S.

NO.

-l0 JPEC J 022MTs310 Non-Traditional Machining Techniques
1

Details of Vertical IV: Process

12
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J0 -)0PEC 3lntegrated N'Ianufactur in g
112

))0-l 0PECexibl e N'tar"rr'rfacttrrin g Systenl
3

-lJ0 0JPECN4anufacturing
4 07

30 -l0JPEC4.0
5

30 JJ 0PECPrototYPing
6

Details of Vertical V: Vehicle TechnologY

Details of Vertical VI: Robotics and Automation

Enrollment for B.E. / B. TECH. (HONOURS) / Minor Degree (oPtional)

A studertt call also optionally register Ibr additional cottrses (18 credits) and become eligible

for the arvard of B.E. / B. Tech' (Honours) or Minor Degree. For B.E' / B' Tech' (Honours)' a student

shall register for the additional courses (1 8 credits) from senester V onwards' These courses shall be

from the same vertical or a cotnbination of different verticals of the same Programme of studl' only. For

minor degree, a student shall register for the additional courses (18 credits) fi'our semester

PERTODS
PER WEEK CREDITS

TOTAL
CONTACT
PERIODSPL T

CATE

COTIRSE TITLE
COURSE

CODE
S.

NO.

330 0JPECSystent
131

J0 )0JPECElectronics
2

J0 JJ 0PECVehicles15J

3-)0 0JPEC'brid Vehicles
4

J-)0 0)PECAerial Vehicles
105

J0 JJ 0PECVehicles TechnologY
6

PERIODS
PER WEEK CREDITS

TOTAL
CONTACT
PERTODST PL

CATE
RYCOIIRSE TITLE

COIIRSE
CODE

S.

NO

-)0 0JPECRoboticsI 16

30 J0JPECRobotics12

3J0 03PECRobotics18J

330 0JPECAutomation
4 I

J0 JJ 0PECAutornationt25

)30 0JPECS,vstent
6.

All these coLlrses have to be in a particr"rl alry one of the other progralllllles

V onwards.

13
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Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. Tb,CH. (HONOURS) /
Minor Degree (Optional).

VERTTCALS FOR MTNOR DEGREE (N{ECr{ATRONICS)
. Heads are requested to provide one vertical from their program to offer for other program

students to register for additional courses (18 Credits) to become eligible for the B.E./B.Tech.
Minor Degree.
Note: E,ach programme shor"rld provide verticals for minor dsor-ee

*MDC - Minor Degree Course

In addition to the above the follor.ving additional courses for Minor Degree can also be given to the
student's common to all the branches.

S.

NO.
COURSE

CODE COURSE TITLE
CATE
GORY

PERIODS
PERWEEK

TOTAI
CONTACT
PERIODS

CREDITS
L T P

I 22MT5601
Sem 5:

Basics of Mechatronics Systent MDC 3 0 0 J J

1

2 22MT6601
Sem 6:

Sensors and hrterfacing I\4DC J 0 0 -l J

-l 22MT6602 Sem6:
Hydraulics and Pneumatics

MDC ., 0 0 J 3

4 z2MT760t
Sem 7:

PLC and SCADA MDC -l 0 0 J J

5 22MT7602
Sem 7:
Robotics and its Applications MDC J 0 0 J J

6 22MT8601
Sem 8:

Design of Mechatronics Sl,stem MDC J 0 0 -) .,

Vertical I
Fintech and Block Chain

Vertical II
Entrepreneurship

Vertical III
Environment and Sustainability

Financial Managernent Foundations of Entrepreneurship Sustainab le infrastructure Development

Fundamentals of Investment lntroduction to Business Venture
Sustainable Agriculture and Enr,'ironmental

Managernent

Banking, Financial Sen ices

and Insurance

Iearn Building & Leadership

Management for Business
Sustainable Bio Materials

Introduction to Blockchain and

its Applications

Creativity & lnnovation in

Entrepreneurship
Materials for Enelgy Sustainabrlity

Fintech Personal Finance and

Paynents

Principles of Marketing

Management for Business
Green Technology

Introduction to Fintech
Hurnan Resource N4ana gement

for Entrepreneurs

Environmental Quality Monitoring and

Analysis

Financing New Business

Ventures
-A-

14



\/ertical I
Industrial Automation

Vertical II
Medical Mechatronics

Vertical Itr
Applied Robotics

22MT5203
Concepts of Machines ancl Mechanisn.rs

22MT5204
Robotics in N4edicine

22MT5205
Robots and Systents in Smart Manufacturing

22MT6202
Drives and Actuators for Automation

22MT6206
Medical Robotics

22MT6203
Power Electronics

22MT6205
Digital Image Processing

22MT6201
Agricultural Robotics and Automation

22MT7203
Advanced PLC

221\\T1205
Radiological Equipment

22MT7207
Collaborative Robotics

22MT7204
Disn'ibured Control

22MT1206
Biornaterials

22MT7208
Rohot Operaring Syslems

221\4T8201

HMI & SCADA
22MT8202

Bionics
22t"[T8203

Hunranoid Robotics

B.E

VERTICALS FOR HONOURS DEGREE

Mechatronics tion in Industrial Automation

B'E' (Hons) Mechatronics Engineering Specialization in Medical Mechatronics

Periods per
WeekS.No.

Course
Code

Course Title Category

L T P C

TCP CIA ESE Total

1 221\4T5203
Sern 5:

Concepts ofN4achines
and Mechanisms

PC J 0 0 J .J 40 60 100

2 22MT6202
Sem 6:

Drives and Actuators
for Automation

PC J 0 0 -) ., 40 60 100

-') 22MT6203 Sem 6:

Power Electronics PC J 0 0 J J 40 60 100

4 22N4T7203 Sem 7:

Advanced PLC PC J 0 0 -1 J 40 60 100

5 22MT7204
Sem T:

Distributed Control
System

PC 0 0 J J 40 60 100

6 22MT8201 Sem 8:

HMI & SCADA PC J 0 0 3 3 40 60 100

Periods per
WeekS.No.

Course

Code
Course Title Category

L T P C

TCP CIA ESE Total

1. 22MT5204
Senr 5:

Robotics in
Medicine

PC J 0 0 3 -l 40 60 100

2. 22MT6204
Sem 6:

Brain Contputer
Interface and its

PC --t 0 0 J J 40 60 100

15

22MT6204
Brain Computer lnterface and

its Applications

System

'i

J



Applications

3. 22MT6205
Sen.r 6:

Digital Lrra-ee

Processin,e
PC J 0 0 J J :10 60 100

4. 22MT720s
Senr 7:
Radiological
Equipntents

PC -'t 0 0 J J 40 60 100

5. 22MT7206 Sem 7:
Biontaterials PC J 0 0 J .-, 40 60 100

6. 22MT8202 Sem 8:

Bionics PC J 0 0 -'t J 40 60 100

S.No.
Course
Code Course Title Category

Periods per
Week TCP CIA ESE Total

L T P C

I 22MT5205

Sem 5:
Robots and
Systents in Smart
Manufacturing

PC -l 0 0 J J 40 60 100

) 22MT62A6 Sem 6:
Medical Robotics PC ., 0 0 J -) 40 60 100

22MT6207

Sem 6:

Agricultural
Robotics and
Autontation

PC J 0 0 J J 40 60 100

4. 22MT7207
Sen.r 7:

Collaborative
Robotics

PC 3 0 0 J -') 40 60 r00

5. 22MT7208
Senr 7:

Robot Operating
Systetrrs

PC 3 0 0 J J 40 60 100

6. 22MT8203
Sem 8:

Huntanoid
Robotics

PC -1 0 0 J J ,10 60 100

B.E (Hons) Mechatronics Engineering with speciarization in Applied Robotics

Note: Eaclr prograntnte should provide verticals for Honours degree

16



TECH. PROGRAMMESB.E. / B.

Credits Per Semester Total
CreditsVIIIVIIVIvIVilIIII

Course
AreaS.No

11J23JHSC
20

491BSC2
15

546ESCJ
6491T220IJJ4
1899

PEC5
129J

OEC6
2510221JJEEC,7

MCC8
16sl020241)232511t9Total

SENIESTEIT-W ISE CREDTT DISTRIBUTION

CREDIT DISTRIBUTION R2022

.n"hr#

Chalrrrratl - Bs$
I llrcT - HicET

Dean Academics

Deen lAcademics|
iricBt

PRINCIPAL
Hindusthan College 0f Engineering & Technologl

CoIMBATORE - 641 032.

Semester I II Itr IV VI vtr vIIr Total

Credits 18 23 25 23 22
aA 20 10 165

-T ulC C

JY-

tt

17
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CPTLName of the CourseCourse CodePr-ogramttlel
Sernester

403 1MATRICESAND CALCULUS
Common to all22MA1101B.E./B.Tech/ I

The
1.

2.

-J.

4.

h.npart tl.re knou'ledge ol single variate c^alculus'

Familiarize the student with functions of several variables' ..r+:-1^ i-ra^r-ol" err.i rhe'
Acquaint the student t"iit', -utt-,.,ratical tools needed in evaluating muldple integrals and therr

ii|l'iffi;r differentiar operator for vector functior.r and theoren-rs to sol,e e,gineering problems
5

ablebe toshouldlearner andva lttes Eigenvectot'stoituse Ei-terridentifliandaof nratrixsti ccharacterithe polynoruialConstruct

Course
Objective

Instructional
HoursDescriptionUnit

t2
Matrices withoutvectol's proof1anduesvalof Eigenvectots E,isenEi Propertiesvalues and genEigen forn-rcanonicaltofort-uaofReduction quadraticTheorem proof)excludingHamilton (Cayley

transforurati or-t

12CalculusVariateSingle sMinima Tay-lorandMaximaTheoretrt\/alueNIeanSTheoremS Lagrange'e'
's Series.

Roll
and

II

t2YariablesSeveralofFunctions twooffunctionsoflIllnlmaandMaximaacobiansJderi vativeTotalderivativesPartial
undeterminedofmethodandvariables

III

t2integrals
CalculusIntegral surfacecurves exclrrdingosedenclArea planeb"vcoordinatesCafiesiantnDouble EIsolidsof lipsoid,Volume (Sphere,co-ordinatestn CartesianTriple integralsarea

co-ordinates.al1Cartesiu
Iv

t2Vector Calculus
Gradient, divergence and curl vectors - Green's theorem - Stoke's and Gar'tss divergence theoreul

for cubesv
60Total Instructional Hours

toablebewilllearnertheofend course,thetheAt intoformquadratictransformandmatrix giventheofvectors givenandvalues EigenEigenCO Compute

co2:
co3:
c04:
co5:

fonl.canonical curveofvaltresd llllllllllumanmaxlnlUnltheto denti{i'dif1erentiationofthe conceptApplv
functionsvariableon severaldeascalculusdifferentialtoAble use

otherand problen.rsvolutnes practicalln areas,ideas solvinginlegralrurultipleApplv
andln twocalculusvectorofthe

Course
0utcome

T?i1if|3ff*szig, .,Adva,ced Engineering N4athernatics", John wilev & Sons. r 0'r' edition, 2019.

T2-K.P.UmaandS.Padma'..Engineeringrrlutr,.,"ti.'l(MatricesandCalculus)...PearsonLld,2022.

2016C

W.H.

Finne.v,

BOOKS: K.and JBradl.IM. LGSS ey2003-Strau,Freeman,Calculus''"VectorTrontba.E. AnthonYMarsdenj eroldR]
20Hall.Prentice6rhcalculus" edition,"Multivariable 6.201Smith. \,ewPvt Delhi,Ltd.HillGraw Education(India)Mc5,h edition,"Ett Matherttatics"T, gineeringR2 Veerarajan WeslAddison Publishingeygd, Edition,cal Geortretr.v"and Anall'tilculus"CaL.R.andThomasBG.R3

PSO2

2

2

2

PSOl

-1

2

2

POll

2

2

2

Po12

2

2

2

POl0

1

I

1

PO9PO8Po7

2

2

2

PO6

2

2
,--1

POs I

-;--l

2

t2

PO3 l

-1

J

PO1 l_-.--
J----
-1----;-
J

Po2

J

t;
l-lr

PO1

J----
_1

col
co2

PO&
PSO

co4

AVG
cos

a----';-
J

, 1)

2

J

,2A

2

2

2

1

1

1

2

2

2

2

2
a

J

-1

J

2

2

2.2

J

--t

J

-)

2

2
)

J

J

J3

:)

J

se.an

BoS

r IUCT - HiCFf

> tli
18

l.

co3



i,

L T P C
Prograrnnrc Course Code Name of the Course

1 2 0 J
B.E./B.Tech

22N.\Et20t ENGINEERING DR{WING

(ACR],, AERO. AUTO, CIVIL,MECH. MECT, FT)

Course
Objective

The learner should be able
1. To gain tl.re knorvledge of Engir.reer's language of expressing cornplete details

about ob.jects and construction ofconics and special cllrves.
2. To learn about the orthogonal projections ofstraight lines and planes.

3. To acquire the kr.rou,ledge of projections of simple solid objects ir, plan and

elevation.
4. To learn about the projection ofsections ofsolids and developr.nent ofsurfaces.
5. To study the isometric proiections of different obiects.

Unit Description Instructional
Hours

I

PLANE CURVES
L.nportance of engineering draiving: drafting instrunrents; drau,ing sheets - la.vout

and folding: Lettering and dimensioning. BIS standards, scales. Geonretrical
constructior.ls, Engineering Cunes Conic sections -Construction of ellipse.
parabola and hyperbola by eccentricity'nrethod. Construction ofcycloids and
involutes ofsquare and circle - Drawing oftangents and nornral to the above
curves.

l2

II

PROJECTIONS OF POINTS, LINES ANID PLANE SURFACES
Introduction to Orthographic projections- Projection ofpoints. Projection of

straight lines inclined to both the planes. Deterr.nination of true lengtlrs and true
inclinations by rotating line nrethod. Projection ofplanes (polygonal and circular
surfaces) inclined to both the planes by rotating object method (First angle
projections only).

12

III t2
PROJECTIONS OF SOLIDS
Projection ofsirnple solids like prisnrs, pyranrids, cylinder. cone when the axis is
perpendicular, and inclined to one plane by rotating object method.

IV

SECTION OF SOLIDS AND DEVELOPNIENT OF SURFACES
Sectioning of simple solids with their axis in vertical position u4ren the cutting
plane is inclined to one ofthe principal planes and perpendicular to the other -
Obtaining true shape of section. Developrnenl of lateral surfaces of simple and

sectioned solids - Prisms. pyranrids. cl,lindel and cone. Developnrent oflateral
surfaces of truncated solids.

t2

v

ISON'IETRIC AND ORTIIOGRAPIIIC PROJECTIONS
Isornetric views and pro.iectiorrs siurple and truncated solids such as - Prisrns.
pyramids. cylinders. cones- conrbination of tu,o solid objects in sin.rple

verticaI positions. Free hand sketclring of multiple views fronr a pictorial drarving.
Basics of drafting using AutoCAD software.

12

Total Instructional Hours 60

Course
Outcorne

At the end of the course, the learner rvill be able to
COI: L.lnderstandandinterprettheengineeringdrawingsinordertovisualizetheobjects
and draw the conics and special curves.
CO2: Draw the ortliogonal projections of straight lines and planes.

CO3: Interpret the projections of sinrple solid ob-iects in plan and elevation.
CO4: Drau, the projections ofsection ofsolids and developnrent ofsurfaces ofsolids.
CO5: Draw the isornetlic proiections and the perspective viervs of different objects.

TEXTBOOK:
T1. K.Venugopal. V.Prabu Raja, "Engineering Drawing, AutoCAD, Building Drawings", 5thedition New
Age International
Publishers, New Delhi 20i6.
T2. K.V.Natarajan, ''A textbook of Engineering Graphics", Dhanlaksmi Publishers, Chennai 20 16.

REFERENCES:
Rl. BasantAgrawal and C.M.Agrawal. "Engineering Drawing", Thta McGraw Hill Publishing company
Lirnited.Nerv Delhi,2013. i

R2. N.S. Parthasaratl.ry, Vela Murali. "Engineering Drawing". Oxford University PRESS. India 2015. I

courMs
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L T P CPr-ogr-anunei'

Semester
Course Code Name of the Course

2 0 2 3
ENGLISH FOR ENGINEERS

(Common to all Branches)B.E./B.Tech/ I 22HEt15t

Course
Objective

The student should be able
1. To help the students ofengineering and technology develop a strong base in the use of English.

2. To help leamers use language effectively in professional writing.
3. To impafi basic English grammar and essentials of important language skil1s

1. To imparl knowledge about the in.rpottance of vocabulary and gr-anrmar

5. To develop the communication skills of the students in both formal and informal situations

Instructional
HoursDescriptionIInit

7+2

Language Proficiency: Parts of Speech. Degrees of Contparison,
Acronyr.r.rs \\i riting: Process Description. Instrltctiot.ts. Vocabulary - 'rVords on

Environr.nent. Practical Component: Listening- Watching Shot Videos and ansrver the

questions, Speaking- Self introduction Narrating personal experiences / events;

lntervieu,ing a celebritl,: Reporting / and sumnrarizing of docutlentaries i podcasts /
intervieu,s Reading- Purpose of Reading - Churning & Assimilation, Interpreting Ideas

- hrterpreting Graphs in Technical \\/riting.

Abbreviation&

I

7+2II
Language Proficiency: Tlpes of Sentences, Framing Question, One Word
Writing: Writing Checklist, Reading Comprehension. Vocabulary- Words on

Entertainment. Practical Component: Listening-Comprehensions based on TED talks
Speaking- Story Telling Reading - Skimming - Scanning - Reading: Scientific Texts

Substitution

5+4III

Language Proficiency: Tenses, Conditional Clause ('If clause), Active and Passive

voices, Writing: Formal letter (invitation, acceptance, decline, Congratulation) Cloze test.

Vocabulary - Words on Tools. Practical Component: Listening-Listening pre-recorded

English language learning programme Speaking - Just a minute Reading- Reading
feature articles (from newspapers and magazines) -Reading to identily point of view aird
perspective (opinion pi eces, editorials etc.)

5+4
IV

Language Proficiency: Subject Verb Concord. Articles, The Use ofPrefixes and SulTixes
\rl'riting: Pleparing Agenda &Minutes" \Vriting Recomnrendations. Vocabulary- Wolds
on Engineering process. Practical Component: Listening-An intervierv wit}t sotneone

who works for recruitment personnel. Speaking-Presentation on a general topic.
Reading- Reading Comprehension - Literary Texts.

6+3
\/

Language Proficiency: Prepositions. Phrasal \zerbs, Nlodal Auxiliaries. Writingl Letter
to the Editor, Sequencing of Sentences Vocabulary -Words or, Engineering material
Practical Component: Listening- Listenir.rg- Comprehensions based on Nat

Geo/Discovery channel videos Speaking- Preparing posters and plesenting as a tean1.

Readin g- Bi ographies. Travel ogr.tes, Techni ca I bl ogs.
45Total Instructional Hours

Course
0utcome

{.fter completion of the course the learner ll'ill be able
CO1: Llnderstand English and converse effectively.
CO2: Enable the studer.rts to write coherently and cohesivell,.

CO3: Enable the development of basic grammar to enhance language for a better cotnurunication
CO4: Use suitable vocabulary and granrmar'"vith confidence and express their ideas both in speech and

writing.
CO5: Follow the etiquettes in formal and informal cotntrunication.

TEXT BOOKS:
Tl - Raymond N4urphy, "En-elish Grammar in Use"-5'}'editionCambridgeUniversityPress. 2019.

T2-Non.nan \\ftitby, "Business Bencl.u.nark-Pre-intenr.rediate to lntermediate", Carnbridge University Press, 2016.

RXFERENCE BOOKS:
R1- Kapoor A.N., Business Letters for Different Occasions, New Delhi: S. Chand & Co. Pvt. Ltd.:2p12.
R2-RayrnondMurphy. " English Gramnrar For ESL Learners - Premium Fourth Edition.
R3- McCarthy, Micl.rael et.al (2011) English Vocabulary in Use * advanced, Cambridge University Press.

c
t
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CPT'L
Name of the CourseCout-se

Code
Progt'att'tttlet

Semester
.)202

(For22PH1153B.E.iB.Tech/l

toablebeshouldlearner theirandalsmateri applicationsdiff'erentofvafl0usthe diagrat.ttso11 phaseknou,Have ledge
stl uctures.on varlous crystalknorvledge2 Acquire materialsof1n mechatrical properliesknowledgefundamentaltheEnhance3

theirand applicationsenefgythermalaboutGain4. knowledge
the irandlaserontl.reGain

Course
Objective

Instructional
HoursDescriPtion

Unit

6PHASE binaryphasesysten'Irule singlecomPonenttherules phaseRothery'sHumesolutionsolidS to somotPhousrule-the evef applicationruletie-1inethesystemsisornorphousdiagrams

6
number,

PHYSICSMATTERCONDENSED lattices,Bravaisunit systems,ce11, crystal
S crystalssinglematerialand Amotp}tous andradiusCrystalline atomlccoordinationurut cel1,atomsofnumber percel1unitofcharacteri stics andindicesMillersfixcturesHCPandFCCforfactor

II

t2

MATERIALSOFpnopBRrms
a cantileverofmoment depressionbending

-stress-strainlaw diagramHooke' S andElasticitY theorybendingunifort-ntheof beammaterial bytheofmodulusofvationderi young's
and experiment.theoryTorsion pendulum:Twisting coupleexperinrent. methodbendinguniformmodulus byDetermination

Torsion

III

9

radiation-lll.remal expanslonandcolrvectlollconduction,thermalheatofTransfer enefgy tomethoddiscLee'sconductor:aof badconductivitYthermalstrrpsbimetallicjoints mediaexpanslon (seriescompoundConduction throughconductorbadofthermalthe conductivitYdetermine heater\ ,atefand solarrefrigeratorapplicationsand parallel) methoddiscLee'sconductorbadaofconductivitYof thermalDetermination
v

IV

12

S TypemethodPumpinginverstonemlsslon Populationandemlsston stimulated ofSpontaneous Industrial applicationsLaser Applicationsandlaser COzlaser.YAGNd:of lasers and ir S applications.at wedgeInterferencesustainedfor.Interference Conditionslaser Lasersrze usingand particlewavelengthofDetermination methodAirthina wrre wedgeofof thicknessDetermination
1&-Lab-v

v

45
Total Instructional Hours

Co5:Familiar-ize

tolearnerthecourse,the ofAt materialsdifferentofvarloustlte diagramspl.raseDeveloPCO
structurestheirandof crystalbasicstheRelateco2:

of rraterialspropertiesthc mechanicalIllustrateco3:
andof materials applicationsthermaltheate propefilesRelco4:

fieldthe1nthe

Course
Outcome

and Ensineering" Brooks/Cole' 20 l0' '

n 
",f.r 

* ii.f .t " M at-eri a I s S c i en ce a n d E n g i n eer i n g

BOOKS 20 5.PHIcourse" Leaming,A FirstScience Engineeringand"Materials 20 5.Dclhi,Nerr,T1 Raghavan, Ltd.,PublicationsRai (P)DhanPatgth edition.Physics,S.L.and EngineeringGaur R.K. CuptaT2

BOOKS:
D. "Materials

r,

REFERENCE
Science An tntroduction' WileyR1 Askeland,

G.DavidJD.CallisterWilliamR2
8.208thLtdIndia
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T P CLName of the Course
(lourse
Code

Programme

0 2 J2

PYTHON PROGRAMMING
PRACTICES (AERO.

AIML.CIIEM,C] VL"IVIECH,ECE,BME. MTS )

AND2zlTlt5l
B.E./B.Teclt

The learner should be able
1. To know the basics ofalgorithnlic problem solving

2. To read and write sinrple Python prograllls

3. To develop Pi4hon programs $,ith conditionals and loops ar.rd to define Plthon

functions and call tl.rern

To use Python data structures - lists" tuples, dictionaries4

5 with frles inTo do

Course
Objective

Instructional
HoursUnit Description

5+,1

SOLVINGPROBLEMALGORITHMIC
fl orv.conlrolstate.ofblocks algoritlrnrs ( statenrents"buildingAI gorithrts.

allanguage). gorithnricflorvnotation chart.onsfuncti programtringcode,(pseudo).
reculsi on).(iteration,fbr developing algorithnrsstratesiessimplesolving,probler,r

DivisorCommon (GCD)oftwoGrrcatesttheTo findlllustrative problems:
MatrixPerform addition.toFahrenheit Celsius,num.bers,

I

5+4
DATA, STATEMENTS,CONTROL FLO\ry
Data -I.vpes. operators and precedence of operators. explessions, statelllents,

.o,.,.,,.,.,"nir; Cor.rditionals: Boolean values and opelators, conditional (it), alternatire

(if -else), chained conditional (if -elif-else); Iteration: state, while, for' break,

cor-rtinue. pass;

Simple aigorithms and programs: Area of the circle, checl< the given year is

Leap year or not, Factorial of a Number.

il

5+4

UI

5+4

FTINCTIONS, STRINGS
Fr-rnctiOns, parameters and argttrnetlts; Fruitfitl fitrrctions: return valttes. local and

global scope, function composition. recursive functions. Strings: string slices.

imrutability, string functions and methods, string modtlle'

Illustrative programst Perform Linear Search, selection sort, sum of all

elements in a Pattern
DICTIONAR.IESTTIPLES,

aliasinlist cloningoli st rr-rethods. loop.listliLists: st slices,ol'ls.operati
Dictionariretum value;AStupleli list tuple assignuent.sts. Tuples:paralreters;

on.listl istadvanced colllprehensiandS processingrnethods,operation
Stritn List, ngMaximumList FindingManipulation,Illustrative programs

IV

FILES, N{ODULES, PACKAGES
Files and exception: text files, reading and rvriting files. errors and exceptions.

handling exceptiolls, rllodules. packages

Illustrative programs: Reatling u'riting in a file, word count' Handling

COI: Develop algorithmic solutions to sirllple corlrputational problenrs

CO2: Read. rvrite. execute by hand sinrple Python progranls

CO3: Structure simple Plthon prograllls fo1 solving problerrs and Deconlpose a Python

progrant into functions
tlo4, R.p....nt compound data using Pl,thon lists, tuples, dictionaries

9
V

able toAt the end of tlre course. the learner rvill

CO5: Read and write data fiorr/to files in

45Total Instructional Hours

Course
Outcome

TEXT BOOKS:
Tl: Guido van Rossum and Fred L. Drake Jr, An Introduction to Py.thon - Revised and trpdated for Plthon

3.6.2, Shroff Publishers. First

edition (2017).

T2:S. Annadu'ai, S.Shankar, I.Jasmine, M.Revathi, Fundan.rentals of Pyhon Programming, Mc-Graw Hill

20r9PrivateEducation
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REFEREN CE BOOKS:
Courputati onal Problenr Solving

R1 Char lesl)i erbach. 'Introduction to Computer Science uslll g P1'th ol1: A

Focus. Wiley India Edition"20I3.
R2:Tiniothy A. Budd, -Exploring 

P1'thonll. l\tlc-Graw Hill Educatiorr (India) Private Ltd'' 201 5

R3:Robert Sedgervick. Ker,in \vayne, Robert Dondero. -lntroduction 
to Prog"amrlling in Pyhon: An lnter-

discipl inary Approach. Pearsotr

lndia Education Selvices Pr''t. 2016
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Programme/
Semester

Course

Code
Name of the Course L T P C

B.E./B.Tech/l zzrrEt072
ENTREPRENEIIRESHIP AND INNOVAIION

(Common to all Branches)
0 0 I

Course
Objectives

The student should be made
1. To acquire the knowledge and skills needed to manage the development of innovation
2. To recognize and evaluate potential opportunities to monetize these innovations.
3. To plan specific and detailed nTethod to exploit these opportunities.
4. To acquire the resources necessary to iurplen.rent these plans.
5. To make students understand organizational perfonnance and its inrportance.

Module Description

1 Entrepreneurial Thinking

2 Innovation Management

-l Design Thinking
4 Opportunity Spotting / Opportunity Evaluation

5 Industry and Market Research

6 Innovation Strategy and Business Models
7 Financial Forecasting

8 Business Plans/ Business Model Canvas

9 Entrepreneurial Finance
10 Pitching to Resources Providers / Pitch Deck

lt Negotiating Deals

t2 New Venture Creation

13 Lean Start-ups
14 Entrepreneurial Ecosystem

15 Velocity Venture

TOTAL INSTRUCTIONAL HOURS 15

Course
Outconre

At the end of the course, the learner rvill be able to
COI: Understand the nature of business opportunities, resources, and industries in critical and creative

aspects.

CO2: Understand the processes by which innovation is fostered. managed, and conrnrercialized.
CO3: Remember effectively and efficiently the potential of new business opportunities.
CO4: Assess the market potential for a new venture, including customer need, competitors, and industry

attractiveness. -

CO5: Develop a business model for a newventure, includingrevenue. Margins. operations, Working capital,
and investment

TEXTBOOKS
T.l :Arya Kumar"Entrepreneurship{reatingandleadinganEntrepreneurialOrganization".Pearson,SecondEdition(201 2).
T2: EmrahYayici"DesignThinkingMethodology". Artbiztech. FirstEdition(20I6).

REFERENCE BOOKS
Rl: Christopher Golis "Enterprise & Venture Capital", Allen &Unwin Publication, Fourth Edition (2007).
R2: ThomasLockWood&EdgerPapke"InnovationbyDesign",CareerPress.com.SecondEdition(2017).
R3: Jonathan Wilson "Essentials of Business Research". Sage Publication, First Edition(2010).
WEB RESOURCES

wl
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Prograrnme/
Semester

Course Code Course Title L T P C

B.E./B.TechA 22k#.1073 INTRODUCTION TO SOFT SKILLS I 0 0 0

Course
Objectives:

1. To develop and nurture the soft skills of the students through instruction, knowledge acquisition,
denronstration and praclice.

2. To enhance the students ability to deal rvith numerical and quantitative skills.
3. To identify the core skills associated with critical thinking.
4. To develop and integrate the use ofEnglish language skills.

Unit Description
Instructional

Hours

I
Lessons on excellence
Skill introspection, Skill acquisition, consistent practice 2

II
Logical Reasoning Problem Solving - Critical Thinking- Lateral l1linking - Coding and Decoding

.- Series - Analogy - Odd Man Out - Visual Reasoning - Sudoku puzzles - Attention to detail tl

ru

Quantitative Aptitude
Addition and Subtraction ofbigger numbers - Square and square roots - Cubes and cube roots -
Vedic maths techniques - Multiplication Shortcuts - Multiplication of 3 and higher digit numbers

- Simplifications - Comparing fiactions - Shortcuts to find HCF and LCM - Divisibility tests

shortcuts - Algebra and functions

l1

IV
Recruitment Essentials
Resume Building - Impression Management 2

Verbal Ability
Nouns and Pronouns - Verbs - Subject-Verb Agreement - Pronoun-Antecedent - Agreen.rent -
Punctuations

4

Total Instructional Hours 30

Course
Outcome

col Students will analyze interpersonal communication skills. public speaking skills.

co2 Students will exernplifo tautology, contradiction and contingency by logical thinking.

c03 Students will be able to develop an appropriate integral form to solve all sorts of quantitative
problems.

c04 Students can produce a resume that describes their educati on, ski lls, experi en ces and measurabl e

achievenrents with proper grammar, fornrat and brevity.

co5 Students will be developed to acquire the ability to use English language with an error while
making optimum use of grammar.

PO10 POl1 POt2 PSOl PSO2CO
PO

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9

2 2 I-') J Jcol J

2 2 2J 2 2coz J J

22 2co3 J J 3 2

2 2 3co4 J 3 J J J

2 I 2co5 J J 3 J J
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Progranrnre/
Sentester

Course
Code Name of the Course L T P CB.E./B.Tech/

I 22\tct093 TAMIZHARMARABHU
2 0 0 I
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Proglamnre,'
Semester

( oursc
Code

Name of the Course 1, T P (l

B.E./B.Tech/I 22NtCt091
HERITAGE OF TAl\flL

(Cornmon to all Branches) 2 0 0 I

Course
Ob.jective

The learncr should bc ablc to
1. Introduce students to the greal History ofTamil literature.
2. Establish the heritage of various foms of Rock art and Sculpture ar1.

3. To study and understand the various folk and Marlial arts of Tamil culture

4. Introduce students to Ancient Tarril concepts to understand tlierichness ofTamil literature.

5. To learn about the various influences or impacts of Tamil language in Indian culture.

[-nit Description
Instructional

I{ours
Language and Literature
Language fanrilies in India - Dravidian Languages - Tamil as a classical language - Classical Literature
in llniil- Sccular nallu'e of Sangani Literature - Distribrfivejustice in Sangam l,iterature *
N{anagenrcnl principlcs in 'l'hirukural - lhrnil epics and inrpacts ofBuddhisnr & Jainisrr in Tanril and
Bakthi literature ofA/ni'ars and Nayanmars -l-orrls of minor poen)r_ Developnrent of Modern
litelalure in -IzLnril 

- Contribulion o1'Bharathival and Bhar-athidasan.

6

II

Ileritage _ Rock Art Paintings to Modcrn Art - Sculpture
I:lero Stone to N4odern Sculplure - Bronze icons -'l1'ibes and their handcrails - Ar1 of lenrple
car making - Massive Terracotta sculptures. Village deities. Thiruvalluvar statue at
Kanyakunrari. Making of nrusical instruments - Mridanganr. Parai. Yazh and Nadhasrvaram -
Role of 1-emples in social and cconomic life of Tamils.

6

m
Folk and Nlartial Arts
Therukoothu. Karagattern. Villupattu. Kaniyankoothu. O),ilattarr. Leather puppertr),. Silambattam..Valari
Tiger dance - Sports and Games of Tamils.

6

TV

Thinai Concept of Tamils
Flora and Fauna of 'farlils - Aham and Purarn Cloncept froni Tholkappiyarn and San-eam Literature -
Aram concept of Tamils - Educalion and l-iteracv during Sangam Age - Ancient cities and ports of
Sangam aee - Exporol and hlport during Sanganr age - Olelseas conquest ofCholas.

6

Contribution of Tamils to Indian National Nlovement and Indian Culture
Contribution of Tamils to Indian fieedom struggle -The cultural inlluence of Thmils over the other parts
ol'lndia - Self respect lnovenient - Role of Siddha N4cdicinc in indigenous s)'slenrs o1- N4cdicinc -
Inscriplions & Manuscripts - Print Hisbrv of Tamil books.

6

Total Instructional Hours 30

Corrrse

Outcorne

At the end of thc course, the learner rr ill he ablc to
CO I : Learn about the rvorks pertaining to Sangarr age

CO2:Al,are of our Heritage in art lrom Slone sculpture to Modem Sculpture.
CO3Appreciate the role ofFolk arts in presen,ing- sustaining and evolution o1'Tanril culture
CO4: Appreciate the inlricacies of I'amil literature thal had existed in the past.

CO5: Understand the contlibrilion of Tamil Literature to Inclian Culture

TEXTBOOI(S:
T1- Social Lilb of Thmils (Dr.K.K.Pilla! A-ioint publication oiTNTB & ESC and R\,IRL - (in print)
T2- Social Life ofthe Tamils - The Classical Period (Dr.S.Singaravelu) (Published b),:International Institute ofTanril Studies.
T3- Historical lJeritage of the Tamils (Dr.S.VSubatanranian. Dr.K.D. Thirunavukkarasu)(PLrblished bv: International hstitute of Tamil

Srudies).
REFERENCE BOOKS:
Rl-The Conh'ibutions of the Tatrils to Indian Culture (Dr.M.Valarmathi) (Published by: lnternational Institute o1-lamil Studies)
R2- Porunai Civilization (Jointll,Published b1,: Department of Archaeologl.& Tanril Nadu TextBookand Edr"rcational Services

Corporation. Tamil Nadu)
R3-Journey of Civilization Indus to Vai-eai (R.Balakrislman) (Published b1.: RMRL)
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Prograrnnre/
Sentesler Course

Code Name of the Course L T P C

B.E./B.Tech/I
22NtCt09s UNI\'ERSAL HTIMAN VALUE S

MMON TO AT,I, 2 0 0 0

Course
Objectives

To help the students appreciate the essential complernentarily betu,een 'VALUES' and 'SKILLS, to
ensure sttstait.ted happiness and prosperity u,hich are the core aspirations ofall hunran beings.
TofacilitatethedevelopmentofaHolisticperspectiveamongstudentitorvardslifeandprofession fs well as
towards happiness and prosperitl' based on a correct understanding ofthe Hunrair reality and the rest
ofexistetlce. Such a holistic perspective fbrnrs the basis ofLhriveisal Hunran \/alues and nrovenrent
towards value-based living in a natural u,av.
Toh ighlightplausibleimplicationsofsuchaHolisticunderstandinglntermsofethicalhumanconduct,
trustfi]l and rllutually fulfilling human behavior and nrulually enriching interaction rvith Nature.

The student should be made

LInit Description Instructional
Hours

I
Introduction to Value Education

ons

Right Relation andUnderstanding. ship Physical c(HolistiFacility theand RoleDevelopment
Educatiof )- \1alueUnderslanding Sel orationEducation AS Processthe forf-expl Value

Education Continuous dHappiness the BasiProsperity Human Aspirations
andHappiness Current oScenariProsperity toMethod theFulfill Basic Human

6

II
theln Human andHarmony lnBeing theHarmony Family

Human asUnderstanding the Co-existencebeing of th Selfe and the Body Distingu ishing
thebetween eedsN of the andSelf the The anasBody Body of theInstrument Self

theln Self-Understanding Harmony Selfof the thewithHarmony toBody Programme
ensure Healthand

6

IiI
thetn andHarmony Family Society

l11 thellarmony the slcBa ofUnitFamily Human Interaction. tnValues toHuman Human
Relationsh 'Trust' theip ValueFoundational Val ues Humanln toRelationship Human
Relati as theonship 'Respect' Er,'aluationRight

in the

6

IV Understanding Harlt.rony in the Nature.lnter connectedness, self-regulatior.r and Mutual
Fulfillment anlong the Four orders of Nature- Understanding Existenie as Co-existence of
nlutually interacting units in all pervasivespace Realizing Existence as Co-existence at All
Levels The Holistic Perception of Harmonf in Existence. Vision for the Lrniversal Hnnran
Order

Harmony in the Nature / Existence

6

of theImplications Holistic a atLook EthicsProfessional
Natural HumanofAcceptance Values ofDefinitiveness ConHuman Aductcal)(Ethi Basis
for sticHumani Educati olt. ConstitutionHurnanistic Universaland Order-Human

ln Professional Ethics isticHolCornpetence ProductionTechnologies. andSystems
s-Model cal CaseN4anagenrent Studies forTvpi TiansitionStrategi toward Value-based

andLife Profession

6

30

Course
Outcome

CO3: To sensitive towards their commitment lb'nards rvhat they understood torvards environment and
Socially responsible behavior.

CO4: To able to apply what have learnt to their own self in different day-to-day settings in real life and
in handling problems with sustainable solutions.

At tl.re ofend the the llwlcourse. b'elearner ble
ToCO become awaremore of holisti of feli rh vesemselvl stotl. theirand surroundings
Toc02: morebeconre lll ln Socitherespon sibl e life. and handlil]et1' u,,ithelnsproblrng sustainabl e
Solr"rtions.

Health andities fbrCO5: To and

ecr Or

- BoS
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Books:
- A Foundation Course in Hur.nan \hlues and Professional Ethics, R R Gaur. R Asthana" G P Bagaria.

2.d Revised Edition. Excel Books, Neu' Delhi, 20 19. ISBN 978-93-8703'1-47- I

2d'l'eachers'ManualfbrAFoundationCoursein Hurnan \hluesandProfessionalEth

Revised Edition" Excel Books. Nerv Delhi, 2019. ISBN 918-93- 87031-53'2
ics.RRGaur. R Asthana"G P Bagari a,

Vid-va: EkParichaya. A Nagaraj Jeevan Vidva Prakashan, Anrarkantak. I 999.

Human Values, A.N Tlipathi. Neu, Age Intl Publishers. N ew Delhi, 2004.

i).,

CO
PO

POI P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POl0 POll POt2

col 2 .-, --J 2 2 2

co2 2 ., J 2 2 2

co3 2 J J 2 2 2

co4 2 J 2 2 2

co5 2 3 .J 2 2 2

AVG 2 J J 2 2 2

.1-(,
E

2

- BoS
i MCT. HiCET

34

J



lr)
ce

FI
!;rI
I

Alt
r{
{,
n

Q
O'rri
r(
tri
dl.

FI.nl ).ilLi
d:

U)()

tu

,(\ ot\e
E\xdsd
t-/ ^

E\'.E

U

cg
q,)

0

I
Q

rl
z

o

z

o

U
o
.D

U

c!

u0q)

oz
rh

k
o
Po
q,

I
oo

o
d
m
o
No
N

I

E
o
+,
(d

h0(,
il
N
No
N

q)
I

o
?

Q
q)

z

Ix
o

..i8.2
Eiltoo=,qr(, i.=o,E

IsE h
.S rn .r
bro N :1coJ:lr|Nr.|
.ex Etro o
ONr/tstr E(E.-ii
.CPd
9="::oo .E

=E 
f;

oF(Y)
P=NE: R
trol
EH Et&, !3t

-ct o)-s&
vtN

o
N

z
Oa \c s

,-z59
frl A

arn

zo
F-

r!az

€)
a0

U
6)
bo

o
()

CE

F.

=zaFl
-Fazri ;^&u

ZZiri
22XOriU

bo bo
.T 'I
-a=
oco

.6 o ,.7
5X=>)

--:,2626
-_ o _- a:s:1.u'6-4
aq)2
aYaZ
a<vd,

;;dtooatr

e.i:oX

EAXA-Y

oEo'Oo-O
ardod

o
Zq

tti li.Hi
=a

o
o
()

oo
.B
;o
o+
-o^()

aEc)#';
-oo

!a6

€ri
YH

2

D

U

z
ft-
LJi33

anld,Nza.

z
r{(n

&
Id

ozU)

<l
!
6
6
,l
F

co
u 6=
Uv c.- =^ >+ c

SriA
S.i -c 9r

,$J5:

= IU*s =< tr

i"t s;qS AZv
'- r=b- >!,$ Y! ar

b6.: o aS-.=s
loqEE a0

'*-! I Fc'<, 5 -
Se -i (J '-

sE<!
,c!odJ

SEHS€Er'

€ i? a
S EBE\ O-r)

69>,z6,a
<;6-d>t<

F
i,
U



Hindusthan College of Engineering untl Technology
(Alr Autononrous Institution. Affiliated to Anna University, cl.rennai

Approved by AICTE. New Delhi& Accredited by NAAC rvith..A++,Grade)
Valley Canrpus, pollachi Highway, Coimbatore, Tamil Nadu.

DETAILS OF'CHANGES CARRIED OUTIN CURRICULUM & SYLLABUS

CBCS PATTERN

T]NDERGRADUATE PROGRAMMES

B.E. MECHATRONICS ENGINEERING (UG)

REGULATION.2O22

For the students admitted during the academic year 2023-2024 and onwards

SEMESTER I

b
I TUvrih/rinlnrd:
,hf;ilH3r;. 

:

Iil(ET

s.

No

Course

Code
Course Title Category L T P C CIA ESE Total

THEORY

I 1101 and Calculus 3 I 0 4 4 40 60 100

) t20t gineering Drawing I 2 0 J 5 40 60 100

THEORY WITII LAB COMPONENT

3 151 sh for Engineers 2 0 2 J 4 40 60 100

4 1153 Properties of Materials 2 0 2 J 4 50 50 100

5 51 Programming and Practices 2 0 2 J 4 50 50 100

EEC COURSES (SE/AE)

6 072 eurship & Innovation I 0 I 00 00

7 81073 Introduction to Soft Skills 1 0 0 0 00 00

MANDATORY COTIRSE

8.
1

094 Ordlpf LDUU IHeritage ofTarnils MC
2 0 0 1 2 100 0 t00

9.
095 versal Human Values MC 2 0 0 0 2 40 60 t00

TOTAL 3 6 27 470 330 800

SEMESTER II
S.

No

C'ourse

Code
Course Title Category L T P C TCP CIA ESE Total

THEORY

I 22MA2l0t Differential
Analysis

Equations and
BSC I 0 4 4 40 60 100

2 22PH2102 Applied Mechanics BSC 2 0 0 2 2 40 60 100

36
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-t.

J 22CY2l0L Environmelltal Studies ESC 2 0 0 2 2 40 60 100

THEORY WITH LAB COMPONENT

4 22HE2l5l Effective Technical Comrnunication HSC 2 0 2 -') 4 50 50 100

5 22CY2t52 Applied Chemistry BSC 2 0 ) J 4 50 50 100

6 22IM't2251 Fundamenta ls of Mechatroni cs PCC 2 0 2 ) 4 50 50 100

PRACTICAL COURSES

7 22n[F,2001 Engineering Practices ESC 0 0 4 2 4 60 40 r00

EEC COURSES (SE/AE)

8 22HB'2071 Design Thinking AEC I 0 2 2 J 100 0 r00

9 22H82073 Soft Skills and Aptitude -I SEC I 0 0 I 1 100 0 100

MANDATORY COTJRSE

10.
t2MC2094l
12n'{C2095

rrdl pOrb Ct gn$leu gir LU (!DLb

/ Tamils and Technology
MC 2 0 0 I 2 r00 0 100

11. 22MC2093

NCC *,t',trSs / YRC / Sports / Clubs / Society

Service - Enrollment (Comrron)
MC

students enroll,
in anyone of

and
programmes an

training for about

TOTAL t7 1 t2 23 30 630 370 1000

SEMESTERIII

TCP CIA ESE TotalL T P CCategory
S.

No

Course

Code
Course Title

THEORY

r000 4 4 40 60BSC J 1
Fourier Series and Transfon.nsI 22MA3105

60 1000 0 J J 40ESC J2 22MT320r

40 60 100J I 0 4 4PCCSolid and Fluid MechanicsJ 22MT3202

60 100I 0 4 4 40PCC JDigitronics4 22MT3203

THEORYWITH LAB COMPONENT

50 50 1002 0 2 J 4PCCManufacturing Process5 22MT3251R

1004 2 4 60 40ESC 0 0Industrial Motor Control Lab6 22MT3001

40 1004 2 4 60PCC 0 0Solid and Fluid \4echanics Lab7 22iMT3002

EEC couRsES (SE/AE)

100l I I r00 0SEC I )Soft Skills and Aptitgd#Il->-.'t \,
8 22H83071

37
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9 22MT3901
[MiniProject

AEC ) ) I ) 4 60 40 100

MANDATORYCOURSE

t0 22MC3091
fssence 

of Indian Traditional ltuowledge MC I ) ) ) I 0 100 r00

TOTAL t6 3 l4 25 33 490 510 1000

SEMESTER IV

SEMESTER V

S.

No

(-'ourse

Code
Course Title Category L T P C TCP CIA ESE Total

THEORY

1 zzIJIE4lDt IPR and Start-ups HSC 2 0 0 2 ') 40 60 100

2 22MTAlt Processor and controller PCC J 0 0 J J 40 60 100

J 22MTA02 Metrology and Measurements PCC J 0 0 .} J 40 60 100

4 22MT4203 Theory of Machines PCC J 1 0 4 4 40 60 100

THEORY WITH LAB COMPONENT

5 22MT4251 Sensors and Transducers PCC 2 0 2 J 4 50 50 100

6 22MT4252 Fluid Power System PCC 2 0 2 -') 4 50 50 100

PRACTICAL

7 22MT4001 Processor and controller Laboratory PCC 0 0 4 2 4 60 40 100

8 22MT4002 CAD Laboratory PCC 0 0 4 2 4 60 40 100

EEC COURSES (SE/AE)

9 22HE4071 Soft Skills and Aptitude JII SEC 1 0 0 1 1 100 0 100

MANDATORY COT]RSE

10 22MC4091 Indian Constitution MC 1 0 0 0 I 0 100 100

TOTAL t7 1 t2 23 30 480 520 1000

Category L T P (l TCP CIA ESE Total
s.

No

Course

Code
Course Title

THEORY

60 100I 22MT5201 CNC Technology PCC 3 0 0 J J 40

4 40 60 1002 22MT5202 Control Svsten.r PCC J 1 0 4

60 100J 22MT53XX Professional Elective- 1 PEC ., 0 0 J J 40

60 1004 22MT53XX Professional Elective-2 PEC J 0 0 J 40

60 1005 22MT53XX ProfessionalEl"rrry:\ PEC J 0 0 J J 40
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THEORY WITH LAB COMPONENT

6 22MT5251 Ernbedded S),sterr PCC 2 0 2 -) 4 50 50 t00

PRACTICAL

1 22MT5001 CNC laboratory PCC 0 0 1 2 4 60 40 i00

EEC COURSES (SE/AE)

8 22HE5071 Soft Skills -4iForeigt languages SEC I 0 0 I 1 100 0 100

TOTAL 18 0 6 2l 25 410 390 800

SEMESTER VI

SEMESTERVII

S.

No

Course

Code
Course Title Category L T P C TCP CIA ESE Total

THEORY

l 22MT6201 Industrial Automation PCC J 0 0 J .J 40 60 100

2 22HE610r Professional Ethics HSC J 0 0 J J 40 60 100

J 22MT63XX Professional Elective-4 PEC J 0 0 J J 40 60 100

4 22MT63XX Professional Elective-5 PEC J 0 0 J .J 40 60 r00

5 22XX64XX OpenElective-l* OEC J 0 J -1 40 60 r00

6 22XX64XX Open Elective - 2* OEC J 0 0 J 40 60 100

PRACTICAL

7 22MT6001 In dustrial Automati on Laboratorv PCC 0 0 4 2 4 60 40 100

8 22MT6002 CAM Laboratory PCC 0 0 1 2 4 60 40 100

EEC COURSES (SE/AE)

9. 22H86071 Soft Skills - 5 SEC 2 0 0 2 2 100 0 100

TOTAL 20 0 8 24 28 464 440 900

s.

No

Course

Code
Course Title Categorv L T P C TCP CIA ESE Total

THEORY

l 22MT7201 Vitual Instrumentati on PCC -1 0 0 J -l 40 60 r00

2 22MT7202 Robotics and Machine Msion PCC 3 I 0 4 4 40 60 100

-l 22MT73XX Professional Elective-6 PEC J 0 0 J ) 40 60 r00

1 22XX74){)( Open Elective - 3* OEC 3 0 0 -1 3 40 60 100

5 22XX74XX Open Elective - 4* OEC J 0 0 -1 J 40 60 100

PRACTICAL
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6 22Nt',170() r Robotics Laboratorv PCC 0 0 4 2 4 60 40 r00

EEC COURSES (SE/AE)

7 22MT7701 lnternship* SEC 0 0 0 2 2 100 0 r00

TOTAI, 15 I 4 20 22 360 340 700

" - Four lveeks internship carries 2 credit and it n'ill be done in before Semester VI summer
vacation/placement training and same will be evaluated in SemesterVII.

Note:

4.

SEMESTERVIII

As per the AICTE guideline, in Semester I, fI, rrl & IV NCC one credit subject is added as Yalue
Added Course with Extra Credit. Further, the students' who enrolled his/her name in HICET
NCC and Air Wing are eligible to undergo this subject. The earned extra credits printed in the
Consolidated Mark sheet as per the regulation.
NCC course level I & Level 2 will be added in the list of open elective subjects in the appropriate
semester. Further, the students' who have opted NCC subjects in Semester I, II, III & IY are
eligible to undergo NCC Open Elective Subjects.
The above-mentioned NCC Courses will be offered to the students who are going to be admiffed
in the Academic Year 2022 -23.

OPEN ELECTIVE IAND II (EMERGING TECHNOLOGIES)

To be o1I'ered lbr the students other than CSE. lT. AI&ML. ECE & BIOMEDICAL

6.

S.

No

Course

(lode
Course Title Category L T P (l TCP CIA ESE Total

EEC COURSES (SE/AE)

1 22MT8901 Project Work/Granted Patent SEC 0 0 20 l0 20 100 0 100

TOTAL 0 0 20 10 20 100 0 100

S.

NO.

COIJRSE

CODE COT]RSE TITLE

CATE

GORY

PERIODS

PER WEEK

TOTAL

CONTACT

PERIODS

CREDITS

L T P

1 22AJ6451
Artifi cial lntelligence and Machine

Learr.ring Fundamentals
OEC 2 0 2 4 J

2 22C56451 Blockchain Technology OEC 2 0 2 4 J

J 228,C64sL Cyber security OEC 2 0 2 4 3

4 228C6452 IoT Concepts and Applications OEC 2 0 2 4

5 22tT645t Data Science and Analyics OEC 2 0 2 4 3

6 228M6451 Augmented and Virtual Reality OEC 2 0 2 4 3
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S.

NO
COT]RSE

CODE COI,]RSE TITLE
CATE
GORY

PERIODS
PER WEEK

TOTAL
CONTACT
PERIODS

CREDITS

L T P

I 22A86401 Science OEC J 0 0 3 --)

7 22M't6401 Introduction to Industrial Engqqeryg- OEC ) 0 0 J -)

3 22MT6402 Industrial Safety and Environment OEC 3 0 0 -) J

4 22C86401 Climate Change and its ImPact OEC 3 0 0 3 3

5 22c86402
Environment and Social ImPact

Assessmeut
OEC J 0 0 3 3

6 22M86401 OEC 3 0 0 ) 3

7 22}{86402 Additive OEC J 0 0 3 J

8 22nr6401
Introduclior.r to Industrial
Instrumentati on and Control

OEC 3 0 0 3 J

9 22816402
Graphical Programming usirlg Virlual
Instrumentation

OEC J 0 0 3 J

10 22LtJ640t
Fundamentals of AutomobiIe
Engineering

) 0 -l

11 22AU6402 Automotive Vehicle Safetv OEC 0 0 J 3

t2 22EE6401 Oieitut Ma.t"ting OEC 3 0 0 J J

13 22F,E'6402 Research MethodologY OEC J 0 0 J )
22FT640t Traditional Foods OEC J 0 0 3 3

l5 22AG640r
Urban Agriculture and Organic OEC -) 0 0 J J

16 Biomass and Biorefinery OEC -l 0 0 J J

OPEN ELECT1VE I AND II
To be offered for the students other than AUTO. AERO, AGRI, MECH" MCTS, CIVIL' EEE'

CHEMICAL, FOOD TE,CH. E&]

Note: Non-Circuit Departments can add one Open Elective course in the above list to offer for the

circuit branches

OPEN ELECTIVE III

Students shall choose any one ofthe open elective courses such that the course content or title not belong

to their own programme.

Q.{ote: Each programme in our institution is expected to provide one course only)

OPEN ELECTIVE TV

S.

NO.
COI,RSE

CODE COI]RSE TITLE
CATE
GORY

PERIODS
PER WEEK

TOTAL
CONTACT
PERJODS

CREDITS

L T P

1 22MT7401 Project i\{anagement OEC J 0 0 3 J

PERIODS
PER WEEK CREDITS

P

TOTAL
CONTACT
PERIODS

CATE
GORY

L T

COLIRSE
CODE COTIRSE TITLE

S.

NO.

30 0 JOEC JGeneral studies for con.rpetitive

examinations1 22L57401

JJ 0 0 JOECHuman Rights, Wotnen Rigl.rts and

Gender2 22L57402

JJ 0 0 3OECIndian ethos and Hunran^ra"lu?J' --.
).t

J 22L57403
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4 22L57404
Financial independence and
managentent OEC 3 0 0 J J

5 22L57405 Yoga for Hunran Excellence OEC 3 0 0 3 3

6 22L57406 Democracy and Good Go.",emance OEC 3 0 0 J 3

7 22L57407 NCC Level - Il OEC 3 0 0 J 3

Vertical I
Diversified

Group

Vertical II
Industrial

Engineering

Vertical III
Management

Studies

Vertical IV
Manufacturing

Process

Vertical
V

\/ehicle
Technology

Vertical YI
Robotics and
Automation

. 22N{Ts30r
Database

Managenrent
Systent

22MT5304
Product Design and

Developrnent

22MT5307
Principles of
Management

22MT53I0
Non-Traditional

Machining
Techniques

22N{T5313
Automobile

System

22MT5316
Mobile Robotics

22MT5302
Data Science

22MT5305
Advance

Manufacturing

22NIT5308
Disaster

N{anager-nerrt

22MT53l I
Computer
Integrated

Manufacturing

22MT5314
Automotive
Electronics

22MT5317
Soft Robotics

22N{T5303
Data

Visualization

22MT5306
Material Handling

System

22MT5309
Supply Chain
Management

22\tT53t2
Flexible

Manufacturing
System

22MT5315
Electrical
Vehicles

22MT5318
Micro Robotics

22MT6301
Cyber Safety

22MT6303
Non-Destructive

Testing

22NrT6305
Economics and

Cost
Management

22MT6307
Micro

Manufacturing

22MT6309
Hybrid

Vehicles

22NrT631t
Textile

Automation

22MT6302
AI for

Mechatronics

22MT6304
Design for'

Manufacturing and
Assernbll,

22MT6306
Digital

Management

22I{T6308
Industrial 4.0

221\{T63 r 0

Unnranned
Aerial

Vehicles

22MT6312
Factory

Automation

22MT7301
Optimization
Techniques

22MT7302
Diagnostics
Techniques

22MT7303
Marketing

Management

22MT7304
Rapid

Prototlping

22MT7305
Modern
Vehicles

Technology

22MT7306
Autonratic

System

PROFESSIONAL ELECTTVE COURSES : VERTICALS

Students are permitted to choose all Professional Electirres f}onr a particular vertical or fronr dilrerent
verticals.

PROFESSIONAL ELECTTVE COURSES: VERTICALS

Details of Vertical I: Diversified

PERIODS
PERWEEK

S

NO.
COI]RSE

CODE COI]RSE TITLE
CATE
GORY

L T P

TOTAL
CONTACT
PERIODS

CREDITS

I 22MT5301 Database Managemort System PEC -l 0 0 J 3

2 22MT5302 Data Science .2""ffiN\ PEC J 0 0 3 J

*
t(J
H
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3
lrrnrrrro, Data Visualization PEC J 0 0 J 3

4
lrrnrru,o,

Cyber Safety PEC 3 0 i) 3 3

5 lrrnnrorn,
I

AI for N4echatronics PEC 0 0 3 3

6
lrrnnrrro,

Optimization
Techniques

PEC -) 0 0 -l 3

Details of Vertical II: Industrial

Details of Vertical III: Studies

Details of Vertical IV: Manufa Process

PERIODS
PERWEEKS.

NO
COTIRSE

CODE COURSE TITLE
CATE
GORY

L T P

TOTAL
CONTACT
PERIODS

CREDITS

1 22MTs304 Product Design and Development PEC 3 0 0 3 3

2 22MT5305 Material Handling Systen.r PEC 3 0 0 J -l

J 22MT5306 Advance Manufacturins PEC J 0 0 )

4 22MT6303 Non-Destructive Testing PEC J 0 0 3 3

5 22MT6304
Design for Manufacturing and

Assen,blv PEC J 0 0 3 3

6 22MT7302 Diagnostics Techniques PEC J 0 0 J J

PERIODS
PERWEEKS.

NO.
COI]RSE

CODE COT]RSE TITLE
CATE
GORY

L T P

TOTAL
CONTACT
PERIODS

CREDITS

1 22MT5307 Principles of Management PEC J 0 0 J J

,.)
221\{Ts308 Disaster Managemerrt PEC J 0 0 J 3

22MTs309 Supply Chain Managenrent PEC J 0 0 3 J

4 22MT6305
Economics and Cost

Managenrent
PEC J 0 0 J 3

5 22MT6306 Digital Management PEC 0 0 J J

6 22MT7303 Marketing Management PEC J 0 0 J 3

PERIODS
PERWEEKS.

NO
COTIRSE

CODE COURSE TITLE
CATE
GORY

L T P

TOTAL
CONTACT
PERIODS

CREDITS

1 22N{T53r0 Non-Traditi onal 1\4achining Techn iques PEC 3 0 0 J -1

2 22MT5311 Cornputer Integrated Man ufacturin g PEC ) 0 0 J 3

3 22MT5312 Flexible Manufacturing System PEC J 0 0 3 J

1 22:]M't6307 N4 i cro Manufactr,rrin g
;fri

PEC 3 0 0 J
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, 
lrrn,ru.rs llrrdusrrial 

+ tr PEC J 0 0 3 J

o 
irr*','rro+ lnuni'r 

ProrotYPirrs PEC ) 0 0 3 3

Details of Vertical V: Vehicle Techno

Details of Vertical VI: Robotics and Automation

Enrollment for B.E. / B. TECH. (HONOURS) / Minor Degree (optional)
Astudent can also optionally register for additional courses (18 credits) and become eligible

for the arvard of B.E. / B. Tech. (Honours) or Minor Degree. For B.E. / B. Tech. (Honours), a student
shall register for the additional courses (1 8 credits) fi'om senrester V onwards. These colrrses shall be

fi'om the sarre vertical or a conrbination of different verticals of the sanre programnle of study only. For
minor degree, a student shall register fbr the additional courses (l8 credits) Ir'orn sernester V onwards.
All these courses have to be in a parlicular vertical fi'onr any one of the other programures.

Cfause 4.10 of Regulation 2022 is applicable for the Errrolment of 8.E,. / B. TECH. (HONOURS) /
Minor Degree (Optional).

PERIODS
PERWEEKS.

NO.
COURSE

CODE COI]RSE TITLE
CATE
GORY

L T P

TOTAL
CONTACT
PERIODS

CREDITS

1 22MT5313 Automobile Sl,stell PEC J 0 0 -) J

2 22MT5314 Automotive Electronics PEC 3 0 0 , J

J 22MT531s Electrical Vehicles PEC 3 0 0 3 3

4 22MT6309 Hybrid Vehicles PEC -) 0 0 3 3

5 22MT6310 Llnnranned Aerial \reh i cles PEC 3 0 0 J J

6 22MT7305 N4odern Veh icles Technol ogy
3 0 0 J J

S.

NO.
COI]RSE

CODE COT]RSE TITLE
CATE
GORY

PERIODS
PERWEEK

TOTAL
CONTACT
PERIODS

CREDITS
L T P

1 22MT5316 Mobile Robotics PEC 0 0 3 -)

2 22MT5317 Soft Robotics PEC a
J 0 0 J J

J 22MT5318 Micro Robotics PEC J 0 0 J J

4 22MT63r1 Textile Automation PEC 3 0 0 -) 3

5 22MT6312 Factory Automation PEC J 0 0 J 3

6. 22MT7306 Autonratic Systenr PEC J 0 0 J J

(C

t.
'*)P
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VERTICALS FOR MINOR DEGnEE (MECIIATRONICS)
o Heads are requested to proyide one vertical fi'orn their pro-slam to offer for other progl'a1]l

students to register for additior.,al courses (18 Credits) to become eligible for the B'tr'/B'Tech'

Minor Degree.

Note: Each pl-ogralnme should provide verticals for tlitlor degree

S.

NO.
COI]RSE

CODE COI,RSE TITLE
CATE
GORY

PERIODS
PER WEEK

TOTAL
CONTACT
PERIODS

CREDITS

L T P

1 22MT5601 of Mechatr"onics Systertl MDC 3 0 0 3 J

2 22MT6601
6'.

and Interfacing MDC J 0 0 ) J

3 22MT6602 and Pneumatics
N,IDC -l 0 0 ) 3

4 22MT7601
J:
and SCADA MDC 3 0 0 J 3

5 22M"1',1602
7

and its Applications MDC 3 0 0 3 -)

6 22MT8601
Sem 8:

Design of Mechatronics SYstem MDC J 0 0 -) 3

*MDC - Minor Degree Course

In addition to the above the follorving additional courses fbr Minor Degree can also be given to the

student's common to all the branches.

Vertical III
Environment and Sustainabilify

Vertical II
EntrepreneurshiP

Vertical I
Fintech and Block Chain

infrastructure DeveloPmentFoundations of EntrePreneurshiPManagernent

Agriculture and Enviromental
Introduction to Business \/entureof Investment

ustainable Bio Materials
& Leadershipeam

for Business

Banking, Financial Services

and Insurance

for Energy SustainabilitY
& Innovation inlntroduction to Blockchain

its Applications

and

Technology
Principles of Marketing

Managetlent for Business

Personal Finance and

Quality Monitoring andResource Management

Entrepreneurs
to Fintech

Neu,Business

entures

u
L
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Vertical I
Industrial Automation

Vertical II
Medical Mechatronics

Verticd IIf
Applied Robotics

22MT5203
Concepts of Machines and Mechanisms

22MT5204
Robotics in Medicine

22MT5205
Robots and Systems in Sntart Manufacturing

22MT6202
Drives and Actuators for Automation

22MT6201
Brain Computer Inter.lace anc

its Applications

22MT6206
Medical Robotics

22MT6203
Power Electronics

22MT6205
Digital Image Processing

22MT6207
Robotics and Autontation

22MT1203
Advanced PLC

22MT7205
Radiological Equipment

22MT7201
Collaborative Robotics

22MT7204
Dish'ibuted Control S),sten.r

22MT1206
Biomaterials

22MT1208
Rohot Operating Slstems

22MT820)
HMI & SCADA

22MT8202
Bionics

22MT8203
Humanoid Robotics

'c

VERTICALS FOR HONOURS DEGREE

B.E (Hons Mechatronics E lization in Industrial Automation

B'E' (Hons) Mechatronics Engineering Specialization in Medical Mechatronics

Periods per
WeekS.No.

Course
Code

Course Title Category

L T P C

TCP CIA ESE Total

1 22MT5203
Sem 5:

Concepts ofN{achines
and Mechanisms

PC ., 0 J J 40 60 100

2 22MT6202
Senr 6:

Drives and Actuators
for Automation

PC 3 0 0 J 3 40 60 100

-1 22MT6203 Sem 6:
Pou,er Electronics PC ., 0 0 -1 J 40 60 100

4 22MT7203 Sem T:

Advanced PLC
PC .) 0 0 --l) -l 40 60 r00

5 22MT7204
Sem 7:
Distributed Control
System

PC J 0 0 3 40 60 100

6 22MT8201 Sem 8:

HMI & SCADA PC 3 0 0 ., J 40 60 100

Periods pei'
WeekS.No.

Course
Code

Course Title Category

L T P C

TCP CIA ESE Total

PC1 22MT5204

A
Sem 5:
Robotics in
Medicine

., 0 0 -l J 40 60 100
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2. 22M',r6201

Serri 6:

Brair.r CorlrPrtter

Interface aud its

Applications

PC J

l

0 0 J J 40 60 r00

3. 22MT6205

Sen-r 6:

Digital Image

Processir.rg

PC ., 0 0 .J 3 40 60 100

4. 22MT7205

Sem 7:

Radiological
Equipnrents

PC -l 0 0 -1 -l 40 60 100

5. 22MT7206
Sem T:

Bion.raterials
PC J 0 0 J -) 40 60 100

6. 22MT8202
Sem 8:

Bionics
PC J 0 0 J 3 .10 60 100

S.No.
Course
Code

Course Title Category

Periods per
Week TCP CIA ESE Total

L T P C

l. 22t/1T5205

Sem 5:

Robots and

Systetrrs in Smart

Manufacturing

PC J 0 0 J J 40 60 100

1 22MT6206
Sem 6:

Medical Robotics
PC 3 0 0 ., J 40 60 100

22MT6207

Sem 6:

Agricultural
Robotics and

Autontation

PC J 0 0 J J .10 60 r00

4. 22\4T7207

Sem T:

Collaborative
Robotics

PC -l 0 0 J J 40 60 100

5. 22MT1208

Sem 7:

Robot Operating

Sy'stents

PC -l 0 0 J J 40 60 100

6. 22IY|T82A3

Sem 8:

Humanoid
Robotics

PC f 0 0 -1 J 40 60 100

B.E(Hons)MechatronicsEngineeringwithSpecializationinAppliedRobofics

Note: E,ach Progralrnle should provide verticals fbr Honours degree
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SEMESTER.WISE CREDIT DISTRIBUTION

CREDIT DISTRIBUTION R2022

B.E. / B.TECH. PROGRAMMES

S.No.
Course
Area

Credits per Semester Total
CreditsI il III IV v VI VII \TII

1 HSC J J ) J 11

2 BSC 7 9 4 20

3 ESC 6 4 5 l5

4 PCC --) 13 20 12 7 9 64

5 PEC 9 9 18

6 OEC J 9 12

7 EEC J J J 1 1 2 2 10 25

8 MCC

Total t9 1) 25 23 )) 24 20 10 165

Semester I II III IV v VI vtr VIn Total

Credits 18 23 25 1) 22 1/1 20 10 165

Chairman - BoS
r MCT - HiCET gt$i#*'""r PRINCIPAL

Hindusthan College 0f Engineering & Iechnolog

cotMBATORE.641 03?,

cc

l)
H
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B.E 22MA3105
FOURIER SERIES AND TRANSFORI{S

( MECT, I{ECH) 3 I 0 4

Course
Objective

The learner should be able to
l. Analyze tlre Fourier series which is central to mally applicatior.rs in engineering.
2. Familiarize the effective tools for the solutions of one dirnensional boundary value problents.
3. Inrpart the knorvledge ofthe solutions oftrvo dintensional heat equations.
4. Explore the Fourier transforrn techniques in various situations.
5. Explore the Z transform techniques for discrete time systems.

Unit Description Instructional
Hours

I
FOURIER SERIES
Dirichlet's conditions- General Fourier Series - Odd and Even Functior.rs -
Change of lnterval - RMS Value - Parseval's Identity - Half Range Sine and
Cosine Series - Harmonic analvsis.

t2

II
BOUNDARY VALUE PROBLEMS
Classification of PDE - I'roblcnrs lraset] orr one dimensional wave equation - One
dinrensional equation of heat conduction (exclLrding insulated edges).

't2

III
TWO DIMENSIONAL HEAT EQUATIONS
General and Steady state solution oftwo dimensional equation ofheat conduction
in infinite plate and semi circular plate.

t2

IV

FOURIER TRANSFORMS
Fourier Transform Pairs - Fourier Sine and Cosine transforms - Properties -
Transforms of Sintple functions - Convolution Theorenr (Staternent only) -
Parseval's identity (Statement only).

t2

V

Z - TRANSFORMSAND DIFFERENCE EQUATIONS
Z- Transforms - Elernentary properties - Inverse Z -
fraction) - Convolution theoren.r( excluding proof)-
equations using Z - transfonn

transform (using partial
Solution of difference

t2

Total Instructional Hours 60

Course
Outcome

At the end of the course, the learner will be able to
COI:Apply the principles of Fourier series which helps them to solve physical problems of

engineering.
CO2: Apply the Fourier series in solving the boundary value problems.
CO3: Apply the Fourier series in solving the two dimerrsional heat equations.
CO4: Compute the Fourier transforms teclrniques which extend its applications.
CO5: Acquire knowledge about the Z- transfornrs for analyzing discrete-time siqnals and systenrs

TEXTBOOKS:
Tl - Errvin Kreyszig. "Advanced Engineering Mathematics". l0'h Edition, Wiley India Private Ltd., New Delhi.

2023
T2 - Bali. N.P and Manish Goyal & Watkins, "Advanced Engineering Mathenratics", 7th Edition, Laxmi

Publications P\4 Ltd. 201 5

REFERENCE BOOKS :

R1 - Veerarajan. T., "Transforms and Partial Differential Equations", Tata McGraw Hill Education Pr.t. Ltd.,
Second reprint, New Delhi, 2012.

R2 - Grewal B.S., "Higher Engineering Mathematics", 44th Edition, Khanna Publishers, Delhi, 2018.
R3 - Ramana. B.V., "Higher Engineering Mathematics", Tata McGraw Hill Publishing Company Limited, New

Delhi,2018.

PO&
PSO

POI PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 POll PO12 PSOl PSO2

cor J J -) J I I I 2 2 J 2

co2 J J -l J J I 1 1 2 2 J 2

co3 J J J J 2 1 I I 2 2 J 2

co4 J J J 2 2 I 2 I 2 2 2 2

cos 3 J 2 2 I 2 I 2 2 2

AVG J J J 2.6 2.4 I 't.4 I 2.2 2 2.6 2

Wwi'*
Chairman -'BoS
i IYICT . HiCET

dernics|Dean
iCET
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L T P CPrograrnme Course code Name of the course

1 0 0IN DI]STRIAL MOTOR CONTROLB.Tech 221\tT320l

The student should be made

I
To identifu the control circuit corrponents used in electrical circuit

2 To illustrate the basic conh'ol circttits fot'industrial motors

-1 To select the suitable starting and braking n.rethods for electrical machines

4 To study the principle and construction of different Motors

Course
Objective

5 To imparl knowledge on operatiou of inverters and converters and Power electronics Applications

lnstructional HoursUntt Description

9I
BASIC CONTROL CIRCUIT CON{PONENTS
General Principles of Motor Control - Symbols and Schematic Diagrams - Manual Starters,

AC starters and DC starters (2 poirrt 3 point) - overload relays - Relays. Cor.rtactors- Basic

Control Circuits conlponents and srvitches

9il BASIC CONTROLCIRCUITS
START - STOP Push Button Control - Multiple Push Button Stations - Forrvard - Reverse

Control - Jogging and Inching - Timing Relays - Sequelgg1Qqllqq!

9UI
STARTING AND BRAKING NMTHODS
DOL Starter - Automatic Auto Transformer Stafier, Star/Delta Starter (Semi-Automatic and

Automatic) Three Step Rotor Resistance Starter - Plugging - Dynamic Braking

9

DC AND AC MOTORS
DC shunt Motor. Dc series motor, Single phase Lrduction motor, Three phase Induction

Motor, Construction and operation of synchronous motor, AC servor.t.totor, Linear induction

rnotor and stepper motors - Case Studies : Under water Motor Application

IV

9v
POWER ELECTRONICS APPLICATIONS
Half bridge and Full bridge: Single phase and Three phase converter - Choppers rypes -

Serial and Parallel Inverter - Single phase and Three phase cycloconverters - Applications

- Induction heating, UPS.
45Total Instructional Hours

cor Recognize the control circuit components used in electrical wiring

c()2 Apply the control circuits in industrial ntotor control

c03 Sketch the control circuits for Starting and Braking Methods

Understand the basic operation of Motors and can select special motors for different purpose.

Course
Outcome

c05 Ability to choose the converters and invefiers for real time applications

TEXT BOOK:

T1 Stephen L. Herman, "Understanding Motor Controls" Third Edition. Cerrgage Leaming,2017

DevicesarrdApplications,'.Pearsot-tEducation.fourthEdition,Nerv
Delhi,2014

T2

REFERENCES:

R] Step}ren L. Herman. "Industr-ial Motor Control" Seventh Edition, Cerrgageleaming,20l3

R2 Bhattacharl,a.S.K & Brijinder Singh. "Control of Electrical Machines". 2nd Edition. New Ase Intemational

(P) Ltd., New Delhi,20l0
R3 M.D. Singh and K.B. Khanchandani, "Power Electronics," 2nd Edition McGraw Hill lndia,2013.
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Mapping of COs rvith POs and PSOs

CO/PO POI P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POI() POll POt2
PSO-

1

PSO-
2

col 3 L 3 3 2 2 2 2 2

co2 3 L 2 1 2 2 2 L

co3 2 1 L 2 2 1 L

co4 L 1 2 2 2 2 2 3 2 L

cos 2 3 2 2 2 2

AVG 2.2 1..4 2 2 0.8 0.4 0.8 o.4 1.8 1.8 1.4
l-low, 2-medium. 3-high, '-"- no correlatior.l

Note: The average value ofthis course to be used for progran.r articLllation ntatrix.
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Programme Course code Name of the course L T P C
B.Tech 22MT3202 FLUID MECHAMCSSOLID AND

0 I
The student should be made

I Describe the concepts of Forces. Equilibriunt, Stress, Strain. Bending rnoment and torsion.

2 Apply these concepts to simple problenrs in beanrs and Colunrns

.J Able to understand thJ fundamentals of fluid floru

4 Able to tunderstaud the effects of fluid flou, thror-rgh pipes.

Course
Objective

5 Able to understand the types oi turbines and pumps.

Description
Hours

I
concept of stress and strain -Normal and shear stresses - Sinrple and conrpound Stresses -Elasticity and elasticrnoduri -poisson's ratio - Types ofloads, Supports & beanrs _ conceptof Shear Force and Bending Moment - Srrear fo.ce und Bending moment diagrams forsimply supported and cantilever beants.

DEFORMATION OFSOLIDSAN]D BENDING OFBEAMS

9+3

II
Double Integration nletllod -Macaulay's method for computation of slopes and deflectionsin beams - Short and long corunrns. Eurer,s theory; Assumptions, Derivation for Euler,sBuckling load for different end conditions" Lirnitations of Euler's theory,. Rankine for,rulafor columns.

COLT]]\{NSDEFLECTION OFBEAMS

9+3

ilI Surface tension - capiilarity - viscosity - Newton,s Iaw - Fluid pressure and pressurehead - FIuid l'elocity - Unifonn and steady flow - Reynolds nu*ber - Classification aslarrinar and turbulent flow - Continuity equation.

FLUID PROPERTY AND FLOW

9+3

IV Etrler's and Be'noulli's Equations - N4anonreter. venturi rneter and orifice,reter. - pressure
losses along the florv - categorisation into minor losses - Flow through circular pipes _State*ent of Darcy - \\'eisbach equation - Fr.ictiorr factor - pipes in series and parailer.

FLOWDYNAMICS ANID MEASUREMENT IN PIPE IYETWORKS

9+3

V Introduction and classificatiolr ofTurbines - Specitic Speed - Turbine characteristics SpeedGovernance * p,mps - centrifugar pumps - Imperer Blade profiles _ t;;p characteristics
- Effciency - Reciprocating punrps _ Ctassificrtiun.

TURBINES AND PUNIPS

9+3

Total Instructional Hours 60

rhOutline fune damental cotl ofcepts ondeformati of sol i ds itsand oneffects bean-rs. Apply)
Determine the effects ofshear stresses on bear-ns and effect ofload on colurnns. (Apply)
Explain the fundanrental concepts offluid property and basic eqr.rations. (Understand)

Describe the effects offluid flo'u,'inside the pipes. (Understand)

Course
0utcome

R?es of turbines and pumps and calculating the efficiency (Apply)
Explain the

JT
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TEXT BOOK:

TI
R.K., Bansal, A text book on Fluid Mechanics & H1,i13r.,11" N4echanics,- M/s. Laxr.ni Publications (P)

Ltd.20l0.

T2
Er. R K Rajput, A Textbook of Strength of Materials (Mecl.ranics of Solids) SI Units. S Chand

Publishing,2018

REFERENCES

R1 Prof K. L. I(umar. 'Engineering Fluid l\4echanics' SI units, S. Chand & Company Ltd. 2009

R2 DI.R.I(. Bansal, Strength of Materials. N4/s. Laxmi Publications (P) Ltd, 2018

N{apping of COs with POs and PSOs

CO/PO PO1 PO2 PO3 PO4 PO5 P06 PO7 PO8 lro9 POl0 POtt POl2
PSO-

I
PSO-

2

col 3 2 2 2 L 1. 1 2 L

co2 3 2 2 3 1 1 L 2 2 1

co3 3 2 2 3 1. '). 1. 2 1 1.

co4 3 2 2 3 L 1 1. 2 1. 2

co5 3 2 2 3 L L 1, 2 2 2

AVG 3 2 2 2.8 L 1 1" 2 L.2 1..4

1-low,2-medium, 3Jrigh, '-"- no correlation
Note: The average value ofthis course to be used for program articulation rnatrix.
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CL T PName of the courseProgramme Course code

0 1122MT3203 DICITRONICSB.Tech

The student should be made

1 To irnpart knowledge about the fundamentals of logic gates and boolean algebra

2 To leam various corrbinational and sequential circuits

J To describe various flip-flops used in sequential circuits

4 To farniliarize the basics of synchronous and asylclrronous circuits

Course
Objective

5 To introduce digital concepts in mechatronics applications

Instructional
HoursDescriptionllnit

9+3I \4inimization Techniques: Boolean Algebra - Simplification of Boolean Fut.tctions - Minterl]] -
Maxterm - Sum of Product - Product of Sum - Kamaugh Map - Quine McClusky Method. Logic Gates:

Logic Functions using Gates - NAND - NOR lmplementations - Multi Ler,el Gate Implementations -

M INIMIZATION TECHNIQ T]ESLOGIC GATES

Multi Output Gate Implementations

9+3II
COMBINATIONAL CIRCUITS

Half and Full Adders - Half and Full Subtractors - Code Converters - Encoder - Decoder - N{ultiplexer

- Demultiplexer - Carry Look Ahead Adder - Magnitude Comparator.

9+3III

SEQUENTIALCIRCLTITS

Latches - Flip-Flops SR JK, D, ! and Master - Slave. Aslmchronous & Synchronous Up/Down

Counters. Design of Synchronous Countbrs: State Diagran.r - State Table - State Minimization - State

Assignnrent - Excitation Table and Maps - I\4odulo-n Counter.

9+3w

MEMORYDEVICES

Classifications of Memories - ROM Organization - RAM Organization. Programmable Logic Devices

- Progran.rmable Logic Array (PLA) - Prograrnr.nable Array Logic (PAL) - Field Prograr.nmable Gate

Arrals (FPGA).

9+3V

APPLICATIONS

Digital Electronics on Engine Management - FADEC. Industrial Autornation - Process Ntlonitoring and

Control - Distributed Control Syster.ns in Robotics - 3C - Comn.runications, Cotnmand and Control -

Autor.r.rotive Industry - Electronic Control Urtit.

60Total Instructional Hours

Design logic circuits and to evaluate its function realizations using gatescol

co2 Develop combinational and sequential circuit systenls using flip flops

Apply the minimization techniques in sequential circuitsc03

c04 Compare various programmable logic devices and its functior.rs

Course
Outcome

co5 Enumerate the applications of digital electronics in various fields

TEXTBOOK:

TI M MCIlisManoflrchel D.Ciletti, "Digitol Design",5'hEdition,PearsonEducation,Ner.r,Delhi,20l6.

T2 John.M Yarbrough,"Digital Logic Applications cmd Desi'gl?", 1st Edition, Thomson Leaming,2077
l\
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REFERENCES

R1 .lohn F.Waks l-v. "Digital Design". 4th Edition. PHI Learning Private Linrited, Nerv Delhi. 2016.

R2 Thomas L. Flold, "Digilal Funtlamentals". 8'h Edition, PHI Learning Private Limited. New Delhi" 2015

R.i Charles H.Roth. "Fundaruentals of Logic Design"', 7th Edition, Thornson Learning. 20 153

N{apping of COs with POs and PSOs

CO/PO POI P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 POt2 PSO-I
PSO-

2
col ? 2 2 2 2
co2 ? J 2 2 2 2 J

co3 a 2 2 Z 2
co4 J 2 2 2 2
cos 5 J 2 2 2 2
AVG 3 3 3 2 2 2 2 3

I -low, 2-medium, 3-high. '-"- no correlation
Note: The average value ofthis course to be used for program articulation matrix.
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me Course code Name of the course L T P C
B.Tech 22MT325lR MANUF'ACTURING PROCESS ) 0 , 3

The student should be made
I To the about the and

Course
Objective

2 To the fundantentals and various nrethods of
3 To choose the suitable for
4 To the different
5 To the and Process

Description l
Hours

I
CASTING
Pattems - Cores - I\4oulding
Mould Casting - Investment

- Green Sand Moulding - Special Casting Process, Shell
Casting - Centrifugal Casting - Casting Defects.

9

il
MACHINING
Lathe Machine - Lathe Operations - Drilling Machines - Reaming and Tapping Operations -
Shaper - Milling Machine.
Experirnental Components: Lathe - Facing, Step Turning and Taper Turning

6+4

III
WELDING
Arc welding - Gas welding - Therrnit welding - Fricrion welding - TIG & MIG welding -
Welding Defects.
Experimental Components: Lathe - Grooving, Thread Cutting and Knurling

6+2

FORMING

IV Rolling operations - Forying operations - Extrusion and rlpes - piercing - punching -
Trinrnting. 6+2

Experimental Components: Thpping and Reaming
FINISHING & CASE

v
Grinding - Lapping - Honing - Broaching -Case Study I : Manufacturing the Agricultural Farm
Equiprnents - Case Study 2: Manufacturing of Aerospa.. .olnpoi.nts- case Study 3:
Manufacturing of Robotic Assembly.

6+4

Surface and Slot
Total Instructional 30+15

I Choose the suitable based on

Course
Outcome

most for a
co3 the used in

and sheet metal
a of Unconrrentr'onal ons on man

TEXTBOOK:

T1
Kalpak Jain. "Manufacturing
Singapore,20 1 3.

and ,4'n Editior.r, Wesley Congnren Pvt.Ltd.,

T2
Jain.R.K. "Production Technology: Manufacturing Processes, Technology una@
Khanna Publishers" New Delhi.20l t.

REFERENCES:
RI Hajra "Elements of ,V - I and II. Edition. Promoters and

Publishers Pw. Ltd., Mumbai. 20i2
R2 Slrarma.P.C, Technology: Manufacturing hocesses", Edition, S. Company Ltd.,

New Delhi, 2008

R3

;!
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Ntlapping of COs with POs and l'SOs

CO/PO POr P02 PO3 PO4 PO5 PO6 P07 PO8 P09 PO10 POII POl2 PSO-
I

PSO-
2

C()l ) 3 2 ) 5 L 1. 1 2 2 2

co2 3 3 2 3 3 1, 1, 1, 2 2 2

co3 3 3 1 3 3 1, t 1 2 2 2

co4 3 3 2 3 3 1 1, 1 2 2 2

cos 3 3 2 3 3 1, 1 1 2 2 2

AVG 3 3 2 3 1, 1, 1 2 2 2

1-low, 2-mediur, 3ltigh, '-'1 no correlation
Note: The average value ofthis course to be used for prograrn articulation ntatrix.

cn^irM**
, MCT. HiCET icsl

Uean
HiC E'f

-.N1 . i,L
)t

57

5

,l:



Programme Course code Nanre of the course L T P C

B.Tech 22MT3001 INDI]STRIAL MOTOR CONTROL LABORATORY 0 0 4 2

The student should be made

Course
Objective

I To provide hands-on training for stafiers of electrical tnotol.s

2 To impart knou4edge on control circuits for.jogging and rer.,ersing oper-ations

J To understand solid state devices by conducting experirnents

4 To ir.npart knou,ledge to conduct load test on D.C N,lachines

5 Exposed to the Load Test or.r Single and Three Phase Induction Motor

Ilnit Description Instructional
Hours

I Starting and control of motor by DOL Starter nrethod. 3

2 Wire and Test the Control Circuit 1br Semi-autouratic and Autontatic Star-Delta Starter 3

J \vire and Test the control circuit for Jogging in cage Motor and Single-phase preventer 3

4 Study the effect ofForward and Reverse Operations control in cage ntotors. 3

5 Study of SCR characteristics

6 Study of MOSFET characterislics 3

7 Study of IGBT characteristics 3

8 Design and lntplententation of Full \rVave and Half Wave Rectifier using Diode 3

9 3

10 Load Tesl on D.C. Series Motor 3

t1 Load Test on Single Phase Inducrion lVlotor 3

12 Load Test on Three phase Induction Motor 3

Total Instructional Hours 45

Course
Outcome

COI Explain the various types ofstarters using contactors and relays

co2 Develop the control circuits fbrjogging and reversing operations

co3 Analyse solid state switches

Validate suitable test to conlpute the characteristics ofDC llotors

UU) Apply the principle and to conduct load test on Induction Motor

ralC

*
I
(.)
HY,s&

Chairrria n - BoS
I ilICT - HicEt Ircan { ad.e

".*---- HicET
ics)

58

3

Load Test on D.C. Shunt Nlotor.
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of (lOs with l,0s a n tl PSOs

CO/PO POI PrJ2 PO3 PO1 P()5 PO6 PO7 P(),l P09 PO10 POll PO12
PSO-

I
PSO.

2

co1 2 1 3 L 1_ L 2 1"

co2 L 2 3 1. 1 I L 1

co3 L 2 3 3 2 t
co4 2 t 1. 1 3 1. 1.

1

cos 1 t 1 1 3 L 1. L 3

AVG L.4 1..4 2.2 1..4 0.6 0.6 1. 1..6 1..4

l-low: 2-mediurn. 3-high. '-"- no correlation
Note: The average value of this coul'se to be used for prograt.t.t articulation nratrix.
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Programme Course code Name of the course l, t' P C

B.Tech 22N{T3002
SOLID AND FLUID NTECHANICS & N'IAC]HINERY

LABOR{TORY
0 0 4 2

The student should be made

Course

Objective

I To demonstrale various perforr-nance tests on engilteering ruaterials

2 To provide knorvledge on deflection test on ntaterials

J To impart knowledge of various flow rneters and the concept of fluid ntechanics

4 To obtain knowledge on the lterfornrarrce characteristics ofpuntp

5 To impart knor.r4edge of Kaplan turbine

Unit Description lnstructional Hours

I Tension test on a Mild Steel Rod J

2 i Torsion test on a Mild Steel Rod J

J Deflection test on Beams -)

4 Compression test on Helical Springs -)

5 Impact test on Mild Steel Rod (Izod ) J

6 Impact test on Mild Steel Rod (charpy) -1

7 Hardness test on Metals bv Brinell -1

8 Hardness test on Metals bv Rockwell Hardness -1

9 Determination of Coefficient of Discharye by Venturimeter J

10 Experimental and Verification of Bernoulli's Equation. J

ll Conducting the experiments and drawing the characteristic curves of Centrifugal Puntp J

12 Conducting the expedments and drawing the characteristic curves of Kaplan Turbine J

Total Instructional Hours 45

Course

Outcome

col Evaluate the different types of mechanical properlies of engineering materials

coz Calculate the different stresses and strain of engineering materials

c03 Apply the concepts of fluid energy in fluid florv applications

Ca I cul ate tl.re perfonnance ch aracteri sti cs purnp

co5 Apply the l.neasurement equipment for flow in turbine

Mappingof.pOs with POs and PSOs

CO/PO POI PO2 PO3 PO4 PO5 PO6 Pp7 PO8 PO9 PO10 POll PO12
PSO-

I
PSO-

2

col 3 2 2 2 1. 1 L 2 L

co2 3 2 2 3 1. 1. L 2 2 L

co3 3 2 2 3 1. L L 2 t. t
co4 3 2 ) 3 1. 1. 1. 2 L 2

co5 3 2 2 3 L 1. L 2 2 2

AVG 3 2 2 2.8 L L t 2 1..2 L.4
1-lorv, 2-mediurr. 3Jtigh, '-"- no correlation

Note: The average value ofthis course to be used for program articulation ntatrix.
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Programme
Course
Code

Course Title L T P C

BE 22}JE,3071 Soft Skills and Aptitude - II 0 0 0 1

Course
Objectives

1. Solve Logical Reasoning questions of easy to intermediate level

2. Solve Quantitative Aptitude questions of easy to intermediate level

3. Solve Verbal Ability questions of easy to internlediate level

4. Display good writing skills while dealing with essays

Unit Description
Instructional

IIours

I

Logical Reasoning
Clocks - Calendars - Direction Sense - Cubes - Data Interpretation: Tables, Pie

Chart, Bar Graph - Data Sufficiency 9

II

Quantitative Aptitude
Time and work: Work with different efficiencies, Pipes and cisterns, Work

equivalence, Division of wages - Tiure, Speed and Distance: Basics of time,

speed and distance, Relative speed, Problems based on trains, Problerns based

on boats and streams, - Profit and loss, Basic terminologies in profit and loss -

Averages - Weighted average

t2

III

VerbalAbility
Sentence Correction: Subject-Verb Agreement, Modifiers, Parallelisrn,

Pronoun-Antecedent Agreement, Verb Tirne Sequences, Comparisons,

Prepositions, Determiners - Sentence

thinking, Reactive thinking (signpost
Completion and Para-jumbles : Pro-active
words, root words. prefix suffix, sentence

structure clues), Fixed jumbles, Anchored

7

IV Writing skills for placements
Essay writing: Idea generation for topics, Best practices, Practice and feedback

2

Total Instructional Hours 30

Course
Outcome

co1
Students will avoid the various fallacies that can arise through the misuse of logic.

c02 Students would opt fol alternate nrethods to solve the problems rather than

conventional methods.

co3 ect usage of English grammar in writing

and speaking
co4

SturJents rvill be concise altd clear, r-rsing prof'essional langttage fbr placernents.

",flUffi;
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Programme Course code Name of the course L T P C

B.Tech 22N{T3901 MINI PRO.IECT 0 0 4 2

The student should be made

1 To acquaint rvith the process ofidentil],ing the needs and converting it into the problern

To familiarize the process of solving the problern in a group.

J
acquaint u'ith the process of applying basic engineering firndarrentals to attentpt solutionsTo

to the problelrs.

To inculcate the process ofself-learning and research

Course
Objective

5 To prepare tl.re product ideas from the real tinte problenrs

Description
Hours

Guidelines for Mini Project

Students shall form a group of 3 to 4 students, while forming a gtoup shall not be allowed less than
three or more than four students, as it is a group activity.
Students should do survey and identiflz needs, which shall be converted into problem statement for
mini project in consultation with faculty supervisor/head of departrlent/intemal committee of faculties.
Students hall submit implementation plan in the form of Gantt/PERT/CPM chart, which will cover
weekly activity of mini projecr.
A log book to be prepared by each group, wherein group can record weekly work progress.
guide/supervisor can verifl, and record notes/comments.
Faculty supervisor may give inputs to students during mini prgect activity; however, focus shall be on
self-leaming.
Students in a group shall understand problem effectively, propose multiple solution ancl select best
possible solution in consultation with guide/ supervisor.
Students shall convert the best solution into working model using various components of their domain
areas and demonstlate. r..

8. The solution to be validated u,ith proper justification and report to be compiled in standard format of
University of Mumbai.

9. With the focus on the self-learning, innovation, addressing societal problerns and entrepreneurship
quality development rvithin the students through the Mini Projects, it is preferable that a single project
of appropriate level and quality to be carried out by all the groups of the students.

I0. However, based on the individual students or gl'oup capability, with the mentor's reconrmendations, if
the proposed Mini Project adhering to the qualitative aspects mentioned above gets completed in odd
semester, then that group can be allowed to work on the extension of the Mini Pro.ject u,ith suitable
improvements/modifications or a completely new project idea in even semester. This policy can be
adopted on case by case basis.

Guidelines forAssessment of Mini Project: Term Work

' The review/ progress monitoring committee shall be constituted by head of deparln.rents of
each institute.

' The progress of mini project to be evaluated on continuous basis, n.rinimum two reviews in
each semester.

' In continuous assessment focus shall aiso be on each individual student, assessment based on
individual's contribution in gror.rp activity. tlreir understanding and response to questions.

Distribution of Term work marks for both semesters shall be as below;

1.

2.

J.

4.

5.

6.

7.

Total Instructional Hours 45

.\o
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. Marks awarded by guide/supervisor based on log book : 10
o Marks awarded by review committee : 10
. Quality of Project report : 05
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Course

Outcome

coi identill, probients based on societal iresearch needs.

c()2 Appll,Knorvledge and skill to solr,e societal ltroblcnis in a gl'orrp

co3 Develop interpersonal skills to u,ork as mentber of a g'oup or leader.

c()4 Draw the proper inferences fi'om available results through tl.reoretical/
experimental/simulations.

co5 Analyse the

developnrent.

in.rpact of solutions in societal and environrnental context for sustainable

N'Iapping of COs rvith I'Os and PSOs

co/Pp POl P02 PO3 PO1 POs PO6 P(J7 P08 PC)9 POl0 PO11 PO12
PSO.

I
PSO-

2

co1 J 2 2 J 3 J J -) 2 3 2 2 a J

co2 J 2 2 J J J J -l 2 -) 2 2 2 J

co3 J 2 2 J J a
J ) -) 2 J 2 2 2 J

co4 J 2 2 J J ) J J 2 J 2 a a J

cos J 2 2 J -) J J 2 J 2 2 2 J

AVG J 2 2 2 2 2 2 2 2 2 2 2 2 J

l-lorv, 2-mediurn, 3Jiigh. '-"- no correlation
Note: The average value oftl.ris course to be used for program articulation rnatrix.
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Programme Course Code Name of the Course L T P CBE 22N1C3097
TRADITIONAL KNOWLEDGE

ESSENCE OF INIDIAN
1 0 0 0

Course

Objective
2.

3.

4.

5.

:o.,,#X|#cprinciples 
of thought process' Itihas and Dharma Shastra and comrecting

oT thefacilitate withstudents the ofkrconcepts dian traditionai toandknowledge make themunderstandthe Imporlance rootsof of knor.vledge system.
oT themake students understand the traditional andknowledge lt andanalyze tt to their'apply todaylife. day

To theunderstand concept oflntellectual and intellectual property withri,ehts specialTo referencefocus on introducti on to Indian SKnowledge ystem, Indian ofperspective modern cscientifivlewworld- and basic ofprinciples and Indian philosophy

Unit
!

Instructi
onal

flourstoIntroduction traditional
I Define traditional natu'eknowledge, and characteristi cs, andscope kindsrmportance,oftraditional knowledge, Indigenous Knowledge (IK), ch aracteri sti cs, traditional

VS traditional
VS westelx

6

ofProtection traditional

II
The need for protecting traditional knowledge canSignifi ofce TKvalue Protection,ofTK 1n global Role ofGovemment to hartess TK 6Itihas and

m
TheItihas: Mahabharata The Puranas The Ramayana

Dharma-Shastra: Manu Needhi The Tirukkural Thiru Arutpa
6Traditional and intellectual

oftraditionalSystems knowledge protection. Legal forconcepts the protection oftraditional Patentsknowledge, and traditional knowledge. toStrategies increaseprotection oftraditional
6

Indian
V

Vaisheshika
.Iain Buddhi st Charvaka YSamkhya oga Nyaya Saiva Siddhanta 6

Total Instructional Hours 30On theofcompletion thecourse willsfudents ablebe to
Course

Outcome
CO theIdentify of Traditionalconcept

and itsknorvledge rmpoftanceco2 theExplain need and rmportance of traditionalprotecting knowledge.co3: Explain needthe and lu]]portance ofItihas and Dharma Shastra.c04 theIntelpret concepts of Intellechnl toproperty theprotect traditionalcos knowledge.the ofconcepts indian tophilosophy theprotect traditionalTEXTBOOKS:

T1 Traditional Knowledge It1System India. Amitby 2009.Jha,T2- Traditional
1nSysten.rKnowledge India Amit Jhaby Atlantic2 publishers.002. T3 Traditions"Knowledge and Practices of India Kapil Kapoor Michelo2Danin

REFERENCE BOOKS:

VNJha
ofAnnam

R2- T
Inernational F V Amakuam.

Vidya

R1 V Sivaramakrishna (Ed. Cultural), oflndia-CourseHeritage Material, Bharatiya20 Bhavan,5thEdition, 14.

c,,"i,k**o*
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Hindusthun College o/ Engineering snd kchtrologlt
(An Autonon.rous It-rstitution, Affiliated to Anna University, Cl]er.rnai

Appioved by AICTE, Nerv Delhi& Accredited by NAAC with 'A++' Grade)

Valley Campus, Pollachi Highway, Coimbatore' Tarnil Nadu'

lAi
.i ruvgre;rkna ihffiI t-l

II ICET

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS

CBCS PATTERN

UNDERGRADUATE PROGRAMMES

B.E. MECHATRONICS ENGINEERING (UG)

REGULATION-2022

f,'or the students admitted during the academic year 2022-2023 and onwards

SEMESTERI

SEMESTERII

TCP CIA ESE TotalL T P CCategor.v
Course

Code
Course Title

S.

No

THEORY

1004 4 40 60J I 0BSC1 1101

100J 5 40 60I 4 0ESC2 gineering Drawing

THEORYWITIILAB COMPO NENT

60 1002 J 4 40HSC 2 03 1151 sh for Engineers

50 50 1000 2 J 4BSC 2for Non-Circuit Engineerin g4 51

50 50 1002 0 2 -1 4ESCon Programming and Practices5 151

EEC COURSES (SE/AE)

000 2 2AEC 2 0l07l Human Values II6

000 0 1 00AEC 1012 & Innovation7

MANDATORY COURSE

100 0 1000 0 0 2MC
28.

r09U
092

pqqrir Grgn$la-r gil LU (!Db

Indian Constitution

330 8005 5 27 470TOTAL

ESE Total
P C TCP CIACategory L T

Course

Code
Course Title

S.

No

THEORY

60 1000 4 4 40BSC I22M.A2l0l1

1002 2 40 602 0BSCApplied Mechanics z=:_\
.a{/. eOlli\-

2 22PH2102

69

vlatrices and Calculus

t2MEl201

+0 i0

I )

15 t9

JComplex Analysis and Dfferential Equations

0



J 22CY2t0t E,nvirountental Studies E,SC- 2 0 0 2 a rl0 60 i00

THEORY WITH LAB COMPONENT

4 221fr2151 Effective Technical Comrnunication HSC 2 0 2 3 4 s0 50 100

5 22CY2152 Applied Chernistry BSC 2 0 2 3 1 50 50 100

6 22MT2251 Fundantenta I s of Mechatroni cs PCC 2 0 2 J 4 50 100

PRACTICAL COURSES

7 22l{E'2001 Enrtineering Practices ESC 0 0 4 2 4 60 40 100

EEC COLTRSES (SE/AE)

8 22H82071 Design Thinking AEC 1 0 2 2 J t00 0 I00

9 22H82072 Soft Skills -1 SEC I 0 0 I 1 100 0 100

MANDATORYCOURSE

10.
t2n4c209t/
tzMC2092

gdlp[ nryU t

Heritage of Tarnils
MC 2 0 0 0

,)
100 0 100

11
NCC */NSS / YRC / Sports / Clubs / Society
Service - Enrolln.rent (Common) MC

All students shall enroll, oll
admission, in anyone of the

cersonality and character
Jevelopntent progl'antntes and

:ndergo training for about 80

lours

TOTAL t7 1 t2 22 30 630 370 1000

SEMESTER III
S.

No

Course

Code
Course Title Categorv L T P C TCP CIA ESE Total

THEORY

l 22MA3105 Fourier Series and Transforms BSC .J 1 0 4 4 40 60 r00

2 22MT3201 Industrial Motor Conhol ESC J 0 0 -) J 40 60 r00

.., 22MT3202 Solid and Fluid Mechanics PCC ., I 0 4 1 40 60 100

4 22MT3203 Digitronics PCC J I 0 4 4 40 60 100

THEORYWITH LAB CON{PONENT

5 22MT3251 Manufacturing Process PCC 2 0 2 -'t 4 50 50 t00

PRACTICAL

6 22MT3001 Industrial N4otor Control Lab ESC 0 0 4 2 4 60 40 100

7 22MT3002 Solid and Fluid Mechanics Lab PCC 0 0 4 2 4 60 40 100

EEC COURSES (SE/AE)

8 22H83071 Soft Skills and Aptitude -II
-ffi

SEC l 0 I I 100 0 100

70
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9 22MT3012
lHorne 

Autornation AEC ) j 4 z 4 60 40 100

TOTAL l5 1 t4 25 32 490 410 900

SEMESTER IV
s.

No

Course

Code
Course Title Category L T P C TCP CIA BSE Total

THEORY

I 22HE4tOt IPR and Start-ups HSC 2 0 0 2 2 40 60 100

2 22MT4201 Processor and controller PCC -') 0 0 J J 40 60 100

J 22MT4202 Metrology and Measurements PCC f 0 0 J J 40 60 100

4 22M:T4203 Theorry of Machines PCC J 1 0 4 4 40 60 100

THEORY WITH LAB COMPONENT

5 22MT4251 Sensors and Tlansducers PCC 2 0 2 ., 4 50 50 r00

6 22MT4252 Fluid Power System PCC 2 0 2 ., 4 50 50 100

PRACTICAL

7 22MT400L Processor and controller Laboratory PCC 0 0 4 2 4 60 40 100

8 22MT4002 CAD Laboratory PCC 0 0 4 2 4 60 40 100

EEC COURSES (SE/AE)

9 22H84071 Soft Skills and Aptitude -III SEC I 0 0 I I 100 0 100

MANDATORY COURSE

10 2zlr*Ic4091 Indian Constitution MC 1 0 0 0 I 0 100 100

TOTAL t7 I t2 23 30 480 520 1000

SEMESTERV
S.

No

Course

Code
Course Title Category L T P C TCP CIA ESE Total

THEORY

1 22MT5201 CNC Technology PCC J 0 0 J J 40 60 100

2 22MT5202 Control Systenr PCC J 1 0 4 4 40 60 t00

3 22MT53XX Professional Elective- I PEC J 0 0 J J 40 60 100

4 22MTs3XX Professional Elective-2 PEC J 0 0 J J 40 60 100

5 22MT53XX Professional Elective-3 PEC f, 0 0 J J 40 60 100

THEORY WITHLABCOMPONENT

6 22MT5251 Embedded System PCC 2 0 2 J 4 50 50 r00

71
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PRACTICAL

7 22MT5001 CNC laboratory PCC 0 0 4 2 1 60 40 100

EEC COURSES (SE/AE)

8 22}JE,5071 Soft Skills -4lForeign languages SEC I 0 0 I I 100 0 100

TOTAL l8 0 6 2t 25 410 390 800

S.

No

Coursc

Code
Course Title Category L T P C TCP CIA ESE Total

THEORY

I 22MT6201 Industrial Automation PCC J 0 0 J J 40 60 100

2 22IIE6t0t Professional Ethics HSC -l 0 0 J 3 40 60 r00

J 22MT63XX Professional Elective-4 PEC J 0 0 J .J 40 60 r00

4 22MT63XX Professional Elective-5 PEC J 0 0 J J 40 60 100

5 22XX64XX Open Elective - 1* OEC J 0 0 , 3 40 60 100

6 22XX64XX Open Elective - 2* OEC 3 0 0 J 3 40 60 r00

PRACTICAL

7 22MT6001 Industrial Automation Laboratory PCC 0 0 4 2 4 60 40 100

8 22MT6002 CAM Laboratory PCC 0 0 4 2 4 60 4A r00

EEC COURSES (SE/AE)

9. 22HE6071 Soft Skills - 5 SEC 2 0 0 2 2 r00 0 100

TOTAL 20 0 8 24 28 460 440 900

SEMESTERVI

SEMESTERVII

ESE Total
s.

No

Course

Codc
Course Title Category L T P C TCP CIA

THEORY

60 1001 22MT1201 Virtual Instrumentation PCC J 0 0 J J 40

0 4 4 40 60 1002 22MT7202 Robotics and Machine Msior.r PCC 3 I

0 J 3 40 60 1003 22MT73XX Professional Elective-6 PEC J 0

3 0 0 J J 40 60 1004 22X)(74XX Open Elective - 3* OEC

OEC J 0 0 3 J 40 60 1005 22XX74XX Open Elective - 4*

PRACTICAL

0 0 4 2 4 60 40 1006 22MT7001 Robotics Laboratory ffiN PCC

72



EEC COURSES (SE/AE)

7 22MT7701 Internship* SEC 0 0 0 2 2 100 0 r00

TOTAL l5 I 4 20 )) 360 340 700

carries 2 credit and it will be done in before Semester VI summer
training and same will be evaluated in Semester VII.

- tr'our weeks internship

Note:

1

SEMESTERVIII

As per the AICTE guideline, in Semester I, II, III & MCC one credit subject is added as Value
Added Course with Extra Credit. Further, the students' rvho enrolled his/her name in HICET
NCC and Air Wing are eligible to undergo this subject. The earned extra credits printed in the
Consolidated Mark sheet as per the regulation.
NCC course level I & Level 2 will be added in the list of open elective subjects in the appropriate
semester. Further, the students' who have opted NCC subjects in Semester I, II, 11I & fV are
eligible to undergo NCC Open Elective Sutrjects.
The above-mentioned NCC Courses will be offered to the students who are going to be admitted
in the Academic Year 2022 -23.

OPEN ELECTIVE TAND II (EMERGING TECHNOLOGIES)

To be offered for the students orher than csE, IT, AI&ML. ECE & BIOMEDICAL

8.

9,

s.

No

Course

(lode
Course Title Category L T P C TCP CIA ESE Total

EEC COITRSES (SE/AE)

1 221\rT890l Project Worlc/G'anted Patent SEC 0 0 20 l0 20 100 0 100

TOTAL 0 0 20 l0 20 100 0 100

S.

NO.

COTIRSE

CODE COTJRSE TITLE

CATE

GORY

PERIODS

PER WEEK

TOTAL

CONTACT

PERIODS

CREDITS

L T P

t 22AJ64st
Artifi cial Intelligence and Machine

Leaming Fundamentals
OEC 2 0 2 4 -)

2 22C56451 Blockchain Technology OEC 2 0 2 4 -)

3 228C6451 Cyber security OEC 2 0 2 4

4 228C64s2 IoT Concepts and Applications OEC 2 0 2 4 J

5 22tT6451 Data Science and Analyics OEC 2 0 2 /+ J

6 228l46451 Augn.rented and Virlual Reality OEC 2 0 2 4 J

CO

q
.l

73
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S.

NO
COI,IRSE

CODE COI]RSE TITLE
CATE
GORY

PERIODS
PERWEEK

TOTAL
CONTACT
PER]ODS

CREDITS
L T P

I 22AF'6401 Space Science OEC -) 0 0 3 J

2 22MT6401 Introduction to Industrial Engineering OEC -l 0 0 -) J

3 22MT6402 Industrial Safety and Environment OEC ) 0 0 J J

4 22cE640t Climate Change and its Lnpact OEC J 0 0 3

5 22Ct6102
Environment and Socral Impact
Assessment

OEC 3 0 0 J

6 zz:I{E640t Renewabl e En ergy S-vsten.r OEC 3 0 0 J .,

7 22lr|{f.6402 Additive Manufacturing systems OEC 3 0 0 J J

8 z2Bt640t
Introduction to Industrial
Instrumentation and Control

OEC J 0 0 3 J

9 22F.t6402
Graphical ProgTamming using Vir-tual
Instrumentation

OEC 3 0 0 3 )

10 224U6401
Fundamentals of Automobile
Engineering

OEC 3 0 0 J J

11 22AU6402 Automotive Vehicle S afety OEC J 0 0 J )
t2 22F.86401 Digital Marketing OEC J 0 0 J )
13 22886402 Research Methodology OEC J 0 0 3 J

14 22FT6401 Traditional Foods OEC J 0 0 J J

15 22AG6401
Urban Agriculture and Organic
Faming OEC J 0 0 J J

16 22CH6401 Biomass and Biorefinery OEC J 0 0 J J

OPEN ELECTIVE I AND II
To be offered for the students other than AUTO, AERO. AGRI, MECH, MCTS, CI\4L, EEE,

CHEMICAL. FOOD TECH. E&I

Note: Non-Circuit Departments can add one Open Elective course in the above list to offer for the
circuit branches

OPEN ELECTIVE III
Students shall choose any one.ofthe open elective courses such that the course content or title not belong
to their o\ /n programme.

(Note: Each progralnlre in our institution is expected to provide one course only)

OPEN ELECTIVE IV

S.

NO.
COTIRSE

CODE COTIRSE TITLE
CATE
GORY

PERIODS
PER WEEK

TOTAL
CONTACT
PERIODS

CREDITS
L T P

1 22MT740L Project Management OEC J 0 0 3 J

PERIODS
PER WEEKS.

NO.
COI-TRSE

CODE COIJRSE TITLE
CATE
GORY

L T P

TOTAL
CONTACT
PERIODS

CREDITS

I 22L57401
General studies for con.rpetitive
examinations

OEC J 0 0 J J

2 22L57402
Human Rights, Women Rights and
Gender equity

OEC J 0 0 J J

J 22L57403 Indian ethos and Huryliffio OEC J 0 0 J J

74
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4 22L57404
Irinancial independence and
management

OEC -) 0 0 3 J

5 22L57405 Yoga for Human Excellence OEC 3 0 0 J J

6 22L57406 Democracy and Good Governance OEC --) 0 0 -l 3

7 22L57407 NCC Level - II OEC ) 0 0 J J

Vertical I
Diversified

Group

Vertical II
Industrial

Engineering

Vertical III
Management

Studies

Vertical fV
Manufacturing

Process

Yertical
v

\/ehicle
Technology

Yertical VI
Robotics and
Automation

22MT5301
Database

Management
System

22MT5304
Product Design and

Development

22MTs307
Principles of
Management

22NIT53l0
Non-Traditional

Machining
Techniques

22MT5313
Automobile

System

22MT5316
Mobile Robotics

22MT5302
Data Science

22MT5305
Advance

Manufacturing

22MT5308
Disaster

Management

22MT53ll
Cor.nputer
Integrated

Manufacturing

22MT5314
Automotive
Electronics

22MT5317
Soft Robotics

22MT5303
Data

Visualization

22MTs306
Material Handling

System

22MT5309
Supply Chain
Management

22MT5312
Flexible

Manufacturing
System

22MT5315
Electrical
Vehicles

22MT5318
Micro Robotics

22MT6301
Cyber Safety

22MT6303
Non-Destructive

Testing

22MT6305
Econornics and

Cost
Management

22MT6307
Micro

Manufacturing

22MT6309
Hybrid

Vehicles

22MT6317
Textile

Automation

22MT6302
Ai for

Mechatronics

22MT6304
Design for

I\4anufacturing and

Assernbly,

22MT6306
Digital

Management

22N{T6308
Industrial 4.0

22MT6310
Unmanned

Aerial
Vehicles

22MT6312
Factory

Automation

22NrT730r
Optimization
Techniques

zzMT7302
Diagnostics
Techniques

22MT7303
Marketing

Management

22MT',l304
Rapid

Prototlping

22MT730s
Modern
Vehicles

Technology

22MT7306
Automatic

System

PROFESSIONAL ELECTIVE COURSES: VERTICALS

Students are permitted to choose all Professional Electives from a particular vertical or from dif}-erent

verticals.

PROFESSIONAL ELECTTVE COURSES : VERTICALS

Details of Vertical I: Diversified
PERIODS

PERWEEKS. COTIRSE
CODE COT]RSE TITLE

CATE
GORY

L T P

TOTAL
CONTACT
PERIODS

CREDITS

1 22MT5301 Database Management System PEC J 0 0 ) J

2 22MTs302 Data Science PEC J 0 0 J J

75

NO.



J lrrnrru.o,
I

Data V'isualization PEC 3 0 0 3 .J

4
lrrn,ru.o,

Cyber Safety PEC 3 0 0 3 J

5
lrrnrru.o,

AI fbr N4echatronics PEC J 0 0 J J

6 lrr*rrrrt
I

Optimization

Techniques
PEC 3 0 0 3 3

Details of Vertical II: lndustrial

Details of Vertical III: Management Studies

Details of Vertical IV: Ma Process

PERIODS
PER WEEK CREDITSCATE

GORY
L T P

TOT,{L
CONTACT
PERIODS

S.

NO
COI]RSE

CODE COURSE TITLE

0 0 J JPEC 3Product Design and Development1 22MT5304

0 0 3 JPEC JMatelial Handling Systernt 22MT5305

3PEC 3 0 0 JJ 22N{T5306 Advance Manufacturing

PEC J 0 0 J4 22MT6303

JJ 0 0 3PEC5 22MT6304
Desigr.r for Manufacturing and

Assembly

JPEC 3 0 0 JDiagnostics Teclrniques
6 22MT7302

S.

NO.
COTRSE

CODE COURSE TITLE
CATE
GORY

PERIODS
PERWEEK

TOTAL
CONTACT
PERIODS

CREDITS
L T P

1 22MTs307 Principles of Management PEC 0 0 ) 3

2 22N{T5308 Disaster Management PEC 3 0 0 -) J

J 22MTs309 Supply Cl.rain Management PEC J 0 0 3 J

+ 22MT6305
Econor.r.rics and Cost

It{anagenrent
3 0 0 ) J

5 22MT6306 Digital Management PEC J 0 0 J J

6 22MT7303 Marketing Management PEC 3 0 0 -l _)

PERIODS
PER WEEK

P

TOTAL
CONTACT
PERIODS

CREDITSCATE
GORY

L TCOLTRSE TITLE
s.

NO
COT]RSE

CODE

JJ 0 0 JPECNon-Traditional Machining Tecl.rniquesI 22MT5310

-)) 0 0 JPECComputer Integrated Manufacturing
2 22MT5311

JJ 0 0 3PEC22MT5312 F I exi bl e l,tanufa cturin2#rhO)
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* 
irrn,roroz lHrittoMa,ulacrtrrins

PEC 3 0 0 3 3

s 
lzznrro:os llrrdusrrial 

4 o PEC 3 0 0 3 3

o 
lzznlrz:ol ln'nia 

PrototYPirrg PEC 3 0 0 J 3

Details of Vertical V: Vehicle

Details of Vertical VI: Robotics and Automation

Enrollment for B.E. / B. TECH. (HONOURS) / Minor Degree (optional)
Astudent can also optionally register for additional courses (18 credits) and become eligible

for the arvard of B.E. / B. Tech. (Honours) or Minor Degree. For B.E. / B. Tech. (Honours). a student

shall register for tl-re additional courses (18 credits) fl'om semester V onwards. These courses shall be

fronr the same vertical or a combination of different verticals of the same plogramme of study only. For
minor degree. a student shall register for the additional courses (l 8 credits) fi"om senrester V onrvards.

All these courses have to be in a pafiicular vertical from any one of the other programnles.

Clause 4.10 of Regulation 2022 is applicable for the Eruolment of B.E. / B. TECH. (HONOURS) /
Minor Degree (Optional).

PERIODS
PERWEEKS.

NO.
COT]RSE

CODE COT]RSE TITLE
CATE
GORY

L T P

TOTAL
CONTACT
PERIODS

CREDITS

22MT5313 Automobile Systenr PEC J 0 0 J J

2 22MT5314 Automotive El ectroni cs PEC J 0 0 J J

--) 22MT5315 Electrical Vehicles PEC 3 0 0 3 3

1 22MT6309 Hybrid Vehicles PEC 3 0 0 J 3

5 22MT6310 Unmanned Aerial Vehicles PEC J 0 0 J J

6 22MT7305 Ntlodern Vehicles Technology PEC 3 0 0 J 3

S.

NO.
COT]RSE

CODE COTIRSE TITLE
CATE
GORY

PERIODS
PERWEEK

TOTAL
CONTACT
PERIODS

CREDITS
L T P

1 22N{T5316 Mobile Robotics PEC -) 0 0 a
J 3

2 22MT5317 Soft Robotics PEC J 0 0 J 3

J 22MT5318 N4icro Robotics PEC -l 0 0 3 3

4 22MT63tt Textile Automation PEC 3 0 0 J J

5 22MT6312 Factory Automation PEC J 0 0 J 3

6. 22MT7306 Autornatic Sl,stem PEC J 0 0 3 )
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VEIi.TICALS FOR MINOR DEGREE (NTECHATRONICS)
. Heads are requested to provide one vertical from their proglam to offer for other program

students to register for additional courses ( i 8 Credits) to become eli-eible for the B.E./B. Iech.
Minor Degree.

Note: Each prograurme should provide velticals for uinor degree

*MDC - Minor Degree Course

In addition to the above the following additional courses fbr Minor Degree can also be given to the

student's common to all the branches.

S.

NO
COI]RSE

CODE COI]RSE TITLE
CATE
GORY

PERIODS
PERWEEK

TOTAL
CONTACT
PERIODS

CREDITS

L T P

1 22MT5601
Sem 5:

Basics of Mecl.ratronics Systenr MDC 3 0 0 3 3

2 22MT6601
Sem 6:

Sensors and hrterfacing MDC 3 0 0 J J

3 22M't6602 Sem6:

Hydraulics and Pneumati cs
MDC 3 0 0 J 3

4 zzMT760t
Sem 7:
PLC and SCADA MDC 3 0 0 3 3

5 22}/I'r7602
Sem 7:

Robotics and its Applications MDC 3 0 0 J 3

6 221\{T8601
Sen.r 8:

Design of N4ecl.ratronics System MDC -) 0 0 J J

Vertical I
Fintech and Block Chain

Vertical II
Entrepreneurship

Vertical III
Environment and Sustainability

Financial Management Foundations of Entrepreneurship Sustainable infrastructure Development

Fundar.nentals of Investrrent Introduction to Business Venture
Sustainable Agriculture and Environmental

Managernent

Banking, Financial Services

and Insurance

Team Building & Leadership

Management for Business
Sustainable Bio Materials

lntroduction to Blockchain and

its Applications

Creativity & Innovation in

Entrepreneurship
Materials for Energy Sustainability

Fintech Personal Finance and

Payments

Principles of Marketing

Management for Business
Green Technology

lntroduction to Fintech
Human Resource Management

for Entrepreneurs

Environrnental Quality Monitoring and

Analysis

Financing New Business

Ventures
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Vertical I
Industrial Automation

Vertical II
Medical Mechatronics

Vertical III
Applied Robotics

22MT5203
Concepts of N{achines and l\4echanisrns

22MT5204
Robotics in Medicine

22MT5205
Robots and Systems in SnTart Manufacturing

22MT6202
Drives and Actuators for Auton.ration

22MT6204
Brain Computer Interface ar.rd

its Applications

22MT6206
Nzledical Robotics

22MT6203
Pou,er Electronics

22MT6205
Digi tal Inrage Processing

22MT6207
Agricultural Robotics and Automation

22MT1203
Advanced PLC

22MT1205
Radiological Equipment

22MT7201
Col laborative Robotics

22MT'7204

Distributed Control System

22MT'.I206
Bion.raterials

22MT1208
Robot Operating Systems

22N4T8201

HMI & SCADA
22\[T8202

Bionics

22MT8203
Hun.ranoid Robotics

VERTICALS FOR HONOURS DEGREE

B.E (Hons) Mechatronics Engineering Specialization in Industrial Auto mation

B.E. (Hons) Mechatronics Engineering Specialization in Medical Mechatronics

S.No.
Course
Code

Course Title Category

Periods per
Week TCP CIA ESE Total

L T P C

I 22MT5203
Sern 5:

Concepts of\4achines
and N4echanisms

PC] J 0 0 J J 40 60 100

2 22MT6202
Sem 6:

Drives and Actuators
for Automation

PC J 0 0 J J 40 60 100

J 22MT6203
Sem 6:

Power Electronics
PC ., 0 0 J J 40 60 100

4 22MT7203
Serr,7:
Advanced PLC

PC -) 0 0 -1 J 40 60 r00

5 22MT7204
Sem 7:

Distributed Control
System

PC J 0 0 J J 40 60 100

6 22MT8201
Sem 8:

HM] & SCADA
PC 3 0 0 J ., 40 60 r00

Periods per
Week ESE TotalS.No.

Course
Code

Course Title Category

L T P C

TCP CIA

.97\4

60 100l. 22MT5204

I
Sem 5:

Robotics in

Medicine
-l

\
0 0 J J 40
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2. 22MT6204

Sem 6:

Brain Contputer
Interface and its

Applications

PC 3 0 0 J -l .10 60 100

3. 22MT6205
Sem 6:

Digitalhage
Processirrg

PC J 0 0 J -1 40 60 100

4. 22MT7205
Sem 7:

Radiological
Equipments

PC ., 0 0 --) -) 40 60 100

5 22MT7206
Sem 7:

Biomaterials
PC J 0 0 J 3 40 60 100

6o 22MT8202
Sem 8:

Bionics
PC J 0 0 J ") 40 60 100

S.No.
Course
Code

Course Title Category

Periods per
Week TCP CL{ ESE Total

L T P C

1 22MT5205

Sem 5:

Robots and

Systerns in Smart

Manufacturing

PC .7 0 0 .J J 40 60 r00

2. 22MT6206
Sem 6:

Medical Robotics
PC J 0 0 J -1 40 60 100

3. 22MT6207

Sem 6:

Agricultural
Robotics and

Autornatiort

PC J 0 0 J J 40 60 100

4. 22MT7207
Sem 7:

Collaborative
Robotics

PC 3 0 0 J J 40 60 100

5. 22MT7208
Sem 7:

Robot Operating
Systems

PC J 0 0 --) 40 60 100

6. 22MT8203
Sern 8:

Humanoid
Robotics

PC J 0 0 J J 40 60 100

B.E (Hons) Mechatronics Engineering with Specialization in Applied Robotics

Note: Each programme should provide verticals for Hotlours degree
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SEMESTER-WISE CREDIT DISTRIBU TION

CREDIT DISTRIBUTION R2022

B.E. / B.TECH. PROGRAMMES

Credits per Semester Total
CreditsVIIIVI VIIIV VII IIII

S.No.
Course
Area

11J2-l JHSC

209 4BSC
,7

2

l556 4-l E,SC

64912 713 20JPCC4

189 9PEC5

12-) 9.6

252 101 2J 1-)EEC J1

MCC8

16s20 l01) 2425 23t9 )1Total

Semester I II Itr TV \/ VI VII VIII Total

Credits 18 23 25 23 22 1+ 20 10 165

"Orr.k#
Chairrnan - tso$
r MCT - HiCHT

Dean $,S;*'"*
PRINCIPAL

Hindusthan College 0f Engineering & Iechnotcl

cotMtsAToRE - 641 032.

l
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T]iEOiiY COUF.SES

Progranune Course Code Nanre of the Course L T C

BE ZZI\IT52Al CNC TECHNOLOGY 3 0 0 3

Course
Objective

f

I. To urrderstarrd evolution arrd principle of CNC machinetools
2. To understand the structure and parls of CNC nrachine tools

3. To describe constr-uctional features of CNC machine tools, drives and positional transducers
4. To generate CNC programs for popular CNC controllers
5. To describe tooling and u,ork holding devices for CNC machine tools

Unit Description
Instructional

Hours
INTRODUCTION TO CNC N{ACHINE TOOLS

I
Evolution of CNC Technology, Prirrciples, Features. Advantages. - CNC]
and DNC Concept -Types of Control Systems - CNC Controllers, Characteristics,
Interpolators - Types of CNC tr{achines - Turning Centre. N{achining Centre, Grinding
Machine -EDM - Computer Aided Inspection

o

STRUCTTIRE OF CNC MACHINE

il
CNC Machine Building. Structural Details, Configuratior.r and Design - Guide ways,
Friction, Anti fiction and other types of Guide ways - Elements used to convert the
Rotary motion to a Linear motion - Screu,and Nut, Recirculating Ball Screw, Planetary
Roller Screw, Recirculating Roller Screu,- Rack and Pinion - Spindle Assembly - Torque
Transmission Elenrents - Gears. Timing Belts, Flexible Couplings, Bearings.

9

DRIVES AND CONTROLS

il
Spindle Drives - DC Motors - Feed Drives -Stepper Motor - Servo Principle, DC and
AC Servomotors - Linear Motors Open Loop and Closed Loop Control - Axis
Measuring System - S1,nchro, Sl,r.rchro-resolver - Gratings. Moir6 Fringe Glatings -
Encoders - Inductosysn - Laser Interferometer.

9

CNC PROGRAMMING

IV

Coordinate System - Structure of a Part Prograrn - G & M Codes - Tool Length
Compensation, Cutler Radius and Tool Nose Radius Compensation - Do Loops,
Subroutines. Canned Cycles - Min'or lmage - Parametdc Programming - Machining
Cycles - Programming for l\4achining Centre and Tuming Centre for well knou,n
Controllers such as Fanuc, Heidenhain, Sinumerik etc.

9

TOOLING AND WORKHOLDING DEVICES
lntroduction to Cutting 'Iool Materials - Carbides, Ceramics. CBN. PCD- Inserts
Classification - Qualified, Semi Qualified and Preset Tooling - Tooling System for
Machining Centre and Tun.rir.rg Centre - Tool for Conrplete Machining System - Work
Holding Devices for Rotating and Fixed Work Pafis - Economics of CNC -
Maintenance of CNC Machines

9

Total Instructional Hours 45

On completion of the course the students rvill be able to

Course
Outcoure

CO1:Gain knowledge on CNC components and their working
CO2:lnterpret the CNC ntachine structut'es and tools

CO3:Describe tlie drives and controls of CNC machines
CO4:Program for vadous CNC operations using part programming techniques
CO5:Illustrate the control systems of CNC drives and devices

TEXTBOOKS:
T1- Graham T Smith, "CNC MachiningTechnologv-" Springler Verlag, 2016.
T2- Rao P.N.,*CAD/CAM Principles and Appliccttions",Tata McGraw-Hill Publishing Company Limited, New Delhi,
2010.

- BnS
I"Denn (I fificT - HicET

* - IIiCET
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REFERENCE BOOKS:
Rl-Evans K.."Progranrming o/'CNC Mochines'',4lhEdition - Industrial Press Inc, Neu, York, 2016 R2-Mike Mattson,
"CNC Progrcrtnming Principles and Appliccttions", Dehlar Cengage learning, 2010.R3- Michael Fitzpatric. "Machir.ring
& CNC technology"" 3'd Edition. 2013.
R4- Suk.Hwan and ofCNC 2008

Mapping of COs with POs and PSOs

colPo PO1 P02 PO3 PO4 PO5 PO6 PA7 P08 P09 PO10 PO11 PO72 PSO-1 PSO-2

co1 3 2 2 2 1 L 2 2 2

co2 3 2 2 2 1. 1 2 1L 2

co3 3 2 2 ) 1. 1. 2 2 2

co4 3 2 2 2 t L 2 2 2

co5 3 2 2 2 1. 1. 2 2 2

AVG 3 2 2 2 1. 1. 2 a 2

a

a

1-low, 2-medium, 3-high,'-"- no corelation
Note: The avelage value of this course to be used for program arti culation matrix.

! :, ",,.

lL'

e

. ! !r

duair - BoS
, Nf,CT - HiCET Sean ca ernicsl

HiC 'l'
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Programme Course Code Name of the Course L P C

BE 22MT5202 Control 3 I 0 4

Course
Ob-iective

1 . To solve the fundantental concepts of control systems ar.rd mathematical modeling of the s1'stern

2. To discuss the concept of tin.re response of the system and etror

3. To sketch the plot for frequency response ofsystenr and stability analysis

4. To sketch the plot for time response of system and stability analysis

5. To select the controller for mechatronics applications

Unit Description Instructional Hours

SYSTEM REPRESENTATION AND N{ODELLING
and Need for Control Systems with Exarnples-Open Loop and Closed t2I

Systems-Transfer Function Model Mathematical Modeling of Mechanical"

-Block Reduction Flow
RESPONSE ANALYSIS

Test Signals Response First order S econd order systems- Time
12II

Specifications- Error Coefficients Generalized Elror series Steady State

IIENCY ANALYSIS
Bode Plot - Polar -Design of compensators using Bode plots-Cascade

III lag compensation-Cascade lag-lead cot.tlpensation t2

CONCEPT OF
stability-Bounded * Input - Output stability-Routh

IV Relative stability-Root locus concept-Guidelines for sketching root 12

criterion
BASIC

, PI. PD and PID Controller-Feed Forrvard Control-Tuning of Controllet-Ziegler t2
Tuning - Distributed Control S1'stem - Case study: Controller design for florv

Total Instructional Hours 60

On completion of the course the students u,ill be able to

Course
Outcome

electricalsystemtoConstructequiva1entmodelsandits
Iransfer functions.
CO2: Descfibe the response of different order systems for and eror series

CO3 :Analyze the concept of frequency response of system using different plots

CO,l: Apply the concept of tirtte respollse of systern in stability analysis'
CO5: Identifl, the suitable controller for trechatronics applications.

T1-
Delhi,
T2-

o Ogata. "Modern Control Edition, PHI Private Liu.rited. Neu,

2010.
A. 'Control 7

R1 CurtisD.Johnson, 'Process Control Instrumentation Technolog, Edition, PHI Leaming Private

Limited" NervDelhi, 20 14.

R2- M Gopal."Control Systents-Principles and Design", 4thEdition,McGraw Hill Education, NeuDelhi,20l2.
R3- NormanS.Nise."Control Systems Engineering".6thEdition, .lohnWiley & Sonslnc.,Ner'iYork.2010.

R4- "Conlrol 3'd

WEB

1

I

- R*rS
, &TCT - HiCET

Dean

84
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BOOKS:

F.n rrin eeri.n cr ". 3'dEdition.RBA



Mapping of COs with POs and PSOs

colPo POl P02 PO3 PO4 PO5 PO6 P07 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2

co1 2 2 2 1. 1, 1, 1

co2 2 2 t 1 1, 2

co3 2 2 2 1 1, L 1 2

c04 2 2 2 L L 1 2

co5 2 2 t t t t 1, L

AVG 2 2 2 L 0.6 L t 1.6

1-low, 2-mediun.r, 3-high. '-"- no con'elation
a Note: The a\rerage ,alue olll5 rgq,sg Q !9 r!94 for program articulation matrix

rilt. (j

ct
P

Yff'rf,
Chairman - BoS

MCT . FiiCS'T
Dean

HiCET
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Programme Course Code Name of the Course L T P C

BE 22MT5251 Embedded System 2 0 2 3

Course
Objective

1

2

3

4
5

To imparl a detailed knou4edge of embedded systeln

To visualize the antr processor of architectu'e
To familiar"ize u,itl.r the communicalion networks and devices

To illustrate knou,ledge in real time operating systems

To familiadze with the applications of ernbedded systems

Unit Description
Instructional

Hours

I

FUNCTIONAL BLOCK OF' EMBEDDED SYSTEMS

6Definition and Classification - Processor Ernbedded into a Systetn - Embedded

Hardware Units and Devices in a Systenr - Software Tools for Designing Embedded

System - Embedded Syst

II
AVR and ARM Microcontroller

6ATMELAVR - ARI4 N4icrocontroller - Computer Systetn Buses-

Real World Interfacing - Buses - I/O Buses- Ir4ultilevel Buses

III
DEVICES AND COMMT]NICATION BUSES FOR DEVICES NETWORK

6IO Types -Serial Comn.runication Devices - Timer and Counting Devices - Wileless

Devices- Serial Bus Con.rmunication Protocols- Parallel Bus Device Protocols-

IV

REAL SYSTEMS
Tasks, task and Task Thread - Clear Cut between ISR,

IST and Task by their Characteristics - Process Management- Memory Management
Routine in RIOS

6

V
Studies

Case Study of an Automatic Chocolate Vending machine, Adaptive

Cruise Control in Orchestra RIOS for Contr"ol

6

Hours 30

l.
2.
3.

4.

5.

Study of ARM Cortex M0.N41, M3.M4
LED interfacing with ARM Cortex-M3
Stepper Motor interfacing with ARM Cortex-M3
LCD interfacing rvith ARM Cortex-M3
UARI interfacing with ARM Cortex-M3

J

J
J

J

J

15

Total lnstructional Hours (Theory + Practica!) 45

Course
Outcome

On con.rpletion of the course the students will be able to

CO1: Design the embedded system using softr.l,are tools
CO2: Apply Arm processor in various industries
CO3: Discrinritrate betu,een various protocols like serial and parallel net\\'orks

CO4: Design arr embedded system using real time operating system

CO5: Implenrent to provide an interface between hardyare peripherals, se

TEXT BOOKS:
T1- S)'slem-A Programming and Design", Edition, Tata Hill Publishing

Limited, New Delhi, 20 I 5.

T2- Daniel W.Lewis, "Fundamentals of Embedded Soffitarc vith Arm Cortex-M3 2d Edition, PHI Learning Private

REFERENCE BOOKS:
Rl- Frank Vayid, Tony S)'ste nt Design- A Unilied Hqrdwarc & Sofhtate Introducti'ot1 Edition,

Wiley India P\4 Ltd., 2009.
R2- Heatl.r Steve "Enbedded 2d Newnes, 2003.

t

I
ffi*$i

i MCT - HiCET
Dean

H iCET -

86
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Instructional Hours

Limited, New Delhi, 2012.



N{apping of COs with POs and PSOs

CO/PO POI PO2 PO3 PO1 PO5 PO6 PO7 P08 PO9 POl0 POll POl2
PSO-

I
PSO-

2

col 3 L 5 3 2 2 ") 2 2

co2 3 1 2 1. 2 2 2

co3 2 L 1. 2 2 1. L

co4 1. L 1 2 2 2 2 3 2 L

cos 2 3 2 2 2 2

AVG 2.2 1.4 2 2 0.8 0.4 0.8 0.4 1.8 1.8 L,4
l-lou; 2-mediurn, 3-high. '-"- no correlation

Note: Tl.re average value of this course to be used for progranr articulation matrix.

\&'9
Chairinan - BoS

MCT. HiCET

lDearr [Aca
HiC

H
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LABORATORY COIIRSES

Programme Course Code Name of the Course L T P C

BE 22MT500I CNC LABORATORY 0 0 4 2

Course
Objective

1. To studythe features and applications ofCNC machinetools
2. To irnparl knowledge in developing program fbr CNC operations
3. To train the students in manual and computer assisted parl programming
4. To inrparl knorvledge in tool path generation and control operation
5. To describe opelation of CNC controlled machines tools

Unit Description of the Experiments
Practical

Hours

1 Manual part programming using G and M codes for Turning Operation J

2 Manual part programming usin-e G and N4 codes for Step Turring Operation ,

J Manual part progmnming using G and M codes for Taper Tuming Operation J

4 Manual part programming using G and Ir4 codes for Thread Cutting Operatiolr -l

5
Manual part programming using G and M codes for Radrus Turrring on Cylindrical
Components

3

6 Programming and Simulation of machining using Linear Interpolation 6

1 Programming and Simulation of machining using Circular Interpolation 6

8 Programming and Simulation of machining using Pocket Milling J

9 Progr:amming and Simulation of machining using Slotting J

10 Programming and Simulation of machining using Peck Drilling J

11 Programming and Simulation of machining using Canned Cycles J

12
Given a component drawing to write the manual part programming and execute on CNC
Lathe and Milling Machine

6

Total Practical Hours 45

On completion of the course the students rvill be able to

Course
Outcome

COl : Ability to rvrite manual part programming using G and M code for simple component
CO2: Develop knou4edge on machining operation using CNC machines
CO3:Enrich the knowledge and manual and computer assisted part programnring
CO4: Generate CNC codes lbr the given model and sirnulateit
CO5: Demonstrate CNC part programnring and perfonn nrachining operations

Mapping of COs with POs and PSOs

co/Po PO1 P02 PO3 PO4 PO5 PO6 P07 P08 PO9 PO10 PO11 PO72 PSO-1 PSO-2

co1
2 2 2 2 2 2 2 2 2 2 2 1. 1.

co2
3 1. 2 1

2 2

co3 3 33 3 2 L

c04
1.

.J, 1 1

cos
2 2 2 2 L 2 2

AVG
2.3l 1.8 2 t.75 1.8 1.82 2 2 1.5 2 2 1.5

o 1-low, 2-medium, 3-high, '-"- no con'elation
o Note: The average value of this course to be used for program afiiculation matrix.

J

t.i I ii,

Deann- BnS
, ilrcT - Hic}ryT

\ HiCET ,d--
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Programme Course Code Course Title L T P C

BE/BTECH 22IJ85072 Soft Skills - IV 0 0 0 I

Course

Objectives:
L To ernploy soft skills to enhance employability and ensure workplace and career success.

2. To interpret things objectively, to be able to perceive and intetpret trends to make generalizations

and be able to analyze assumptions behind an argument/statement.

Unit Description
Instructional

Hours

I
Introduction to Soft Skills: lntroduction- Objective -Hard vs Soft Skills - Measuring

Soft Skills- Structure of the Soft Skills -Se1f management-Critical thinking-Reflective

thinking and writing- p2p Interaction

10

II

Art of Communication: Verbal Comtnunication - Effective Cotntlunication - Active

listening -Paraphrasing - Feedback - Non Verbal Communication - Roles-Tlpes-

Holv nonverbal corlrnunication can go wrong- How to Improve non verbal

Cornrnunication - Importance of feelings in communication - dealing with feelings in

communication.

10

TI

World of Teams: Self Enhancement - importance of developing assertive skills-

developing self confidence - developing emotional intelligence - Importance of Team

work- Tean vs. Group - Attributes of a successful team - Barriers involved - Working

with Groups - Dealing with People- Group Decision Making.

10

Total Instruction Hours 30

Course

Outcome:

co1
Students will have clarity on their career exploration process and to match their skills

and interests with a chosen career path.

CO2:
Students rvill deveiop knowledge, skills, and judgment around human communication that

facilitate their ability to work collaboratively with others

co3 Students will understand how teamwork can support leadership skills

REFERENCE BOOKS:

R1 Soft Skiils Training: A Workbook to Develop Skilis for Employment - Frederick H. Wentz

R2: Bridging the Soft Skills Gap: How to Teach the Missing Basics to Today's Young Talent - by Bruce

Tulgan

R3 Soft Skills Training: A Workbook to Develop Skills for Employnent - by Frederick H. Wentz

u(J
E'

i I}ICT . HiCST HICET
icsf

89



C

Course Code Name of the Course L T PBE 22MT530r Data Base
3 0 0 3

Course
Objective

1.

2.

J.

4.

5.

To eafll the fundantental.s dataof relationalnrodels. andalgebra SQLTo arepresent data base sVstenl ERuslllg and todiaglanrs leant onnorrralizati techniquesTo understand the fundamerrtal ofconcepts transaction" andconcufl-ency l'ecovery processingoT understalrd the intemal structuresstorage using fildifferent and indexing1n techniques u,illwhichhelp DBphysical design

about the Distributed and database

To have an kn
Unit

Description
Instructional IfoursRELATIONAL DATABASES

ofPurpose Database Systen.r Mews dalaUI Data lr{odels Database SystemArchitecture Introduction relatito onal databases Relational ModeIonalRelati KeysAlgebra SQL fundanrentals Advanced featuresSQL Enrbedded

9

II

Fon-n

9

m
9

IV
RAID File of Records 1n Files Data dictiStorage Column Oriented Storage- andInde.ring

-OrderedHashing cesInditree Index Files B tree Index Fi1 es Static Hashin-e Dynamic HashingOvervier.i,Processing forAlgorithnts Selection, andSorting join operationsoptimization using Heuristics Cost Estimation.

9

V Databases Data Stora-qe. Transaction
and optin.rization NOSQL Databases: Introdu ction CAP TheorentBased systelns valueK.y Stores Column Based SystemsDatabase Security: issuesSecurity Access control based on privilBased egesaccess control InjectionSQL Statistical Database Flowsecuntyand Public

9

T'otal Instructional 45
On will be able to

ofthe course the students

Course
Outconte

consi theofstency database
tunetoknowledge the perfornrance of

fi-om Relational Databases and find a
seAppmi how advanced databases differ

for the

F.T Henry Korth, 'DatabaseMcGraw System2020. SeventhConcepts"Hilt, Edi tion,
T2- Ramez EImasri, Shamkant B. Navathe, of"Fundamentals Database Systems" Seventh Editi20 7 Pearsonol1.

i::. / t
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\ R1- C.J.Ifate. A.Karrnan. S.
Education,2006.

Systents". E,ightlr Edition. pearsonSwantynathan. "An httroduction to

1 . https://dl.acm. org/doi/book/ I 0. 5 5 5 5/55 6 g63

2. httpr,//-'v*.s.ufiuti..oor/"t /lit"rut*"-r"l"rtionr/dutubur"-.urun".*v

Mapping of COs with pOs and pSOs

colPo PO1 P02 PO3 P04 PO5 PO6 P07 PO8 PO9 PO10 PO11 PO72 PSO-1 PSO-2

co1 2 3 2 1- 2 1 1 1,

co2 3 1 1 t 1 2 3 3 3

c03 3 2 3 2 1, 2 1, 1, 2

co4 7 2 3 2 3 2 3 3

cos 1 t 3 3 2 1 3 3 1,

AVG 2 2 3 2 7 2 2 2 2

articulation matrix.

a

a

1-low,2-'medium, 3-high, '-'r no con"elation
Note: The value ofthis course to be used for

(-)
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TI]IOl1Y COLM.SES

Programme Course Code Name of the Course L T P C

BE 22MT5302 Data Science 3 0 0 J

Course
Obiective

L To understand the data science fundamentals and process.

2. To leam to describe the data for the data science plocess.
3. To leam to describe the relationship between data.

4. To utilize the Pyhon libraries for Data Wranglirrg.
J. To preser.rt and interpret data using r,isualization libraries in Py'thon

Unit Description Instructional Hours

INTRODUCTION

I Data Science: Benefits and uses - facets ofdata - Data Science Process: Overvieu,

- Defining research goals - Retrieving data - Data preparation - Exploratory Data
analysis - build the nrodel- presenting findings and building applications - Data
Mining - Data Warehousing - Basic Statistical descriptions of Data

9

DESCRIBING DATA

II Types of Data - Types of Variables -Describing Data rvitl.r Tables and Graphs -
Describing Data u,ith Averages - Describing Variability - Normal Distributions and

Standard (z) Scores

9

DESCRIBING RELATIONSHIPS

m
Con'elation -Scatter plots --correlation coefficient for quantitative data -
computational formula for correlation coefficient - Regression -regressior.r iine -
least squares regression line - Standard error of estimate - interpletation of 12 -
multiple reg'ession equations -regression towards the mean

9

PYTHON LIBRARIES FOR DATA WRANGLING

IV
Basics of Numpy an'ays -agg egations -cor.r.rputations on an'ays --rornparisons, masks,
boolean lo-eic - fancy indexing - structured an'avs - Dala manipulation with Pandas -
data indexing and selection - operating on data - missing data - Hierarcl.rical indexing

- combining datasets - aggregation and grouping - pivot tables

9

DATA VISUALIZATION

V lmporling Matplotlib - Line plots - Scatter plots - visualizing enors - density anc
lontour plots - Hislograms - legends - colors - subplots - text and annotation -
:ustomization - three dimensional plotting - Geographic Data with Basemap
Visualization with Seabonr.

9

Total Instructional Hours 45

On completion of the course the studerrts u,ill be able to

Course
Outconre

COl: Define the data science process

CO2: Understand different types of data description for data science process

CO3: Gain knowledge on relationships between data

CO4: Use the Pyhon Libraries for Data Wrangling
CO5: Apply visualization Libraries in Plthon to interpret and explore data

TEXT BOOKS:

Ti- David Cielen, Arno D. B. Meysn.ran, and Mohamed Ali, "Inhoducing Data Science", Manning Publications,
2016. (Uni1I)
T2- Ramez Elmasri, Shamkant B. Navathe, "Fundanrentals of Database Systems", Seventlr Edition. Pearson

Education,2017
T3- Jake VanderPlas, "Python Data Science Handbook", O'Reilly, 2016. (Units IV and V)

REF'ERINCE BOOKS
Data Analysis in P1'thon", Green Tea Press,20l4

Y

Downey, "Think Stats: ExploratoryR1-

WEB
1. https://www.coursera.orglin/afiicles/what-is-data-scien

2. https:i/www.datasciencecentral.com/ I

!l
r !.i,i.
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Mapping of COs with POs and PSOs

colPo PO1 P02 PO3 PO4 PO5 PO6 PA7 PO8 PO9 PO10 PO11 POt2 PSO-1 PSO-2

co1 2 2 1 2 2 1" 1 1, 2 2 2

co2 2 1. L 1_ 2 1" 1, 2 2 )

co3 2 2 1 2 2 1_ 1, 1, 2 1, 3 2 2

co4 3 2 2 L 2 1, 1, 2 2 3 3

co5 2 2 t 2 2 1. t 1, 2 2 2

AVG 2 2 L 2 2 1, 1 t 1 1 2 2 2

r 1-low, 2-medium, 3-high, '-"- no correlation
r Note: The average value of this course to be used for prog'am afiiculation tratli.r
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CT PLName of the CourseCourse CodeProgramme
3

BE
i.
2.

3.

4.
5.

Data Visualization 0 0J
22MT5303

visualizatiot.rinforrnation system.vetirrereal interactilnoT skill desigringgain
dataof visualizationtheunderstartdTo

toolsdepthinforn-ratiott visualizationvaflousofknowTo the u,orking principles
datalntlieabout SSUCS represet-ttatiol-toT knou,ledgeacqulre

TableautoolsDatao visualize the usinsT

Course
Objective

Description Instructional Hours
Unit

INTRODUCTION
of data visualization Definition, Msualization 9

I
,Key Factors Purpose. vl sualizatiorr Ilrnction and tone, vlsualization design options

representation, Data Presentation, Seven stages of data visual ization, rvi dgets,

tools. Mapping Time Series Connections and Correlations -Scatter
and Recursion Networks and

TIES FOR &

- Time series - Connections and correlations - Indi cator-Area charl-Pivot 9
TI

charts, Scatter maps Tree maps, Space filling and non- space filling

and Recursion Nietworks and Graphs-DisplaYing Arbitrary

-Matrix for Info

AND
data, to Data Tools for Acquiring Data from the

Files for Use with Processing, Loading Text Data, Dealing with Files 9
m

Downloads, Webolders, Listing Files a Folder,Asynchronous Image

data -Levels of Effort, Tools for Gathering Clues, Text Markup

Expressions, Grammars and BNF Notation, Compressed Data, Vectors

Data Detective Work.

DATA
with data Scales Axes Updates, and Motion Interactivity

Geo Exporting, Framework D3 js, Tableau Dashboards 9
IV mappmg

A
scan visualization V assessment and Firewall 9

Intrusion detectiot.t 1og visualization -Attacking and

secured
45Total

the course the students '"r'ill be able toOn of
designing

engineering

visual rutng System.forsclence knowledgeandmathematicsApplv
inforrnation.theinsolveand visualizingproblethicaldala lyCollect

visualization.informationinteractiveforand techniquesalgorithmsImplement
theandtool solve problem.layoutvisualization spacemodernvanousapplyingbyexperiments

lnorData individuallymultivariatevisualizeto multidisciplinarYand design systel'llAnalyze
visualizationinformation system.aand scalableeffectivecost

Course
Outcome

20t4.
Kaufinann

Visual
Design"

PearsonThirdization AnSpence,
for' edition, MargonThirdVisualization Perception"InformationWare,

Vi
2.120Publishers.

Foundation"sualization: TechniquesData"lnteractiveKeim,DanielGrinstein,T3- oMatthew GeorgeWard,
5201Press,K. Peters/CRCA.Second Edition,s"and Application

Craft Morgan KaufinannViRl- Benjarnin B. Bederson and Ben shneideman,

1998Publishers, 2003
Visualization:R2- Thomas

f

t-.'choirs#*s
, nflcT - HicET

Sean I rlern I

HiCET ----
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fundamentals

visualization
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Mapping of COs with POs and PSOs

colPo PO1 P02 PO3 P04 PO5 PO6 P07 PO8 PO9 PO10 PO11 PO72 PSO-1 PSO-2

co1 3 L 3 3 1 2 2 2

co2 3 3 2 3 1. 2 3

co3 3 2 3 3 1. 2 2

2 2 2 3 L 2 L 2

co5 3 2 2 2 '). 2 3

AVG 3 2 3 3 2 2 2.4

. 1-low,2-rledium,3Jrigh, '-"- no conelation
o Note: The average value ofthis course to be used for articulation matrix.
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CT PLName of the CourseProgramme Course Code

0 0 33DevelopmentProduct Design and22MT5304BE

Course
Objective

2. To select suitable rrethodology for Product Del'eloptnent

3. To familjarize about the concept of Product Architecture

4. To provicle knou4edge about the concept of manufacturir.rg in Product Design

5. To imparl knowledge about Design of Manufacturing

Processthe ProductolTo Se"'efallearrr aspects

Unit Description Instructional Hours

PRODUCT

Product Life Cycles of Successful Product Devel
9I

Design and Developtlent ofProduct s Tlpes of Design and Re Desi gns

Duration and Cost of Product Developrnent -Chall enges of

GENERATION AND SELECTION
Structured Approaches Clarification Search Externally and Internally 9I]

Reflect on the Solutions and Processes Concept Selection

- Benefits.

Product Change Variety Component Standardization

u -Manufactura bility Product Development Management Establishing 9

- Creation - Clustering - Geonretric Layout Development - Fundarnental

Inciderrtal Interactions - Related System Level Design Issues - Secondary Systems -

of the Detailed lnterface

Process Design - Managing Costs - Robust - Integrating CAE -

IV Tools Simulating Product Performance and Manufacturing 9

Need for Industrial Design Impact Design hocess Investigation of
Design - Inrpact - Design Process - Investigation of Customer Needs

- Refinement - Management of the Industrial Design Process

Driven Product s - User - Driven Product s - Assessing the Quality

of DFM Process Estimation of Manufacturing Cost 9V
Component Costs and Assembly Costs Estimating the Manufacturing Cost

Costs of and of DFM Decision on Other Factors.
45Total Instructional Hours

Generate and select suitable Design methods to Design the Product

Design a Product , component or process to lreet desired needs

Use CAE, CAD and CAM in industrial Product Design

Design the Product s for ntanufacturing and Assembly

Outcome
(

set ofapplicationsDesign the Product s for tlre grven
ofthe course the students rvill be able toOn

Hill Publishing Con.rpany Linrited. NewDelhi, 2020.

T2- S. Dalela and Mansoor Ali, Industrial Engineedng ancl Management Systems, Standard Publishers

P\r. Ltd. ew 2006.

, 7 th Edition, Tata McGrawandT1- Karl T Stephen D. Eppinger, "Product

McGraw Hill Publishing Company Limited, New Delhi, 1976.

R4- Stephen Rosenthal, "Effective Product Design and Development", Business One Orwin, 1992, ISBN 1-

55623-603-4.

Design'
Im-rovation.

20 2.4 th Education,Pearson Australia,Edition,Kristin wood,R1 0tto,Kevin
988lEditiSt onJohn Sand orlsand Lrd., Singapore.R2- Creati WileyvityHarry Nystrorn,

Iand Process Edition,st Tata"Productw andNiebel Design Engineering"R3- Alanb.DraperBenjamin

ilif I

C

\;

Dean {Ac I
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Mapping of COs with POs and PSOs

co/Po PO1 PO2 PO3 PO4 PO5 PO6 P07 PO8 PO9 PO10 PO11 PO72 PSO-1 PSO-2

co1 3 L 3 5 1 2 2 2

co2 3 3 2 3 1 2 3

co3 3 2 3 3 L 2 2

co4 2 2 2 3 L 2 t 2

co5 3 2 2 2 1. 2 3

AVG 3 2 3 2 2 2.4

. 1-low, 2-medium, 3iigh. '-"- no corelation
o Note: The average value ofthis course to be used for program articulation nratrix.
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TIIEORY CO'r'lRSES

T P CLName of the CourseProgramme Course Code

0 33 0Advance Manufacturing22MT5305BE

Course
Objective

1. Ihe objective ofthis course is to teacl.t the lean tools 1o attain optin,um

2. To enhar.rce the ability to make decisions fbr neu, product development.

3. Aims to detelop thestudents to consel'\,e energy and natural resources, and to ensure that they

level in quality,

envirot-tnrentthe andminimal on societv,impact
informationintroductionan anto advanced technique.To4. students pfocessgive

andsmartI aboutEA1TITo5.

Instructional HoursDescriptionUnit
CTION TO

I
of lean manufacttning-key principles and implications of lean

9
traditional Vs lean ntanufacturing- flou.continuotts itlrprovement/Kaizen

principles elements of JIT uniform production rate Kanban system

impl enrentation. Reconciling
- lean with ISO 9001:2000.

lean u,ith other systems lean slx lean

l e Manufacturing Vs Mass Manufacturing - practice for product
9

agile practices Inrplementing new technology -

rnake or buy
A checklist,

that enhance agility agile technology decisions. Costing

MANT]F
of competitive strategy and strategies and development of

m improvement programme Manufacturing strategy ln business success 9

and formulation Structured strategy formulation Sustainable

design options - Approaches to strategy formulation - Realization of

to intelligent fundanrentals of ,AI iN

IV processes- introducti,on to fuzry logic-applications of fuzzry logic 111 9

integrating AI and fuzzy logic tn production planning-real time decision

studies and ications- trends and future

SMART MANUF
to various Smart Manufacturing Techniques-Supply chain

9V chain of inventory management-Plant digitization-Predictive

visibility-Warel.rouse-Cost reduction-Waste nlanagement-Atttotnated

45Total Instructional Hours

Integrate the knowledge on agile manufacturing.
Fonnulate strategy in sustainable nlanufacturing.

Apply artificial intelligence (AI) and fuzzy techniques to improve the efficiency of nranufactuling systems

ofthe course the students will be abie toOn
Demonstrate on basic lean

Exposure to smart ntanufacturing and its various techniques.

Course
Outcome

TEXTBOOKS
T
T2

2n'r edition. 2015.Lean manufacturing", McGraw-Hi ll Profession al ;1 Lonnie Wilson, "How to ImPlement
for Industry 4.0", SpringerEnterprises Concepts, Analyses and Assesst.tlentslbrahim Garbie, "sustainability in Manufacturing

Intemational Publishing., United States, 2016, ISBN- \3: 918-3319293042
Prentice Hall. I st edition . 1990Svstems".T3 Kusiak, Andrew.

21289-9

and 2003.

Materials 20th edition,1n Publ WileybyProcessesandKohserand "DeGarmo' s Manufacturing"R1 Black .T.J R.A,
2001US stPublishers, edition,of consclousR2- N "Handbook manufacturing" SpringerenvironmentallyMadu,Christi

t999EducationMcGraw-Hi11Tata edition,,3rdto Processes",John "IntroductionR3 ManufacturingSchey,
-642-978-3ISBN2011States,UnitedCreation",ValueGlobal Springer"Sustainable Manufacturing: ShapingR4- G.,Seliger

V, 2006.hocesses" 2d edition,Rao R. Advanced and ofModeling OptimizationR5.
ohnJonLeanof ProductiB.AskinG JandR6. Ronald

a

Dean {A* l
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R7. Kutz M., "Environr.neutally Conscious Mechanical Design", John Wiley & Sons., United States, 2007, ISBN: 978-0-4'11-12636-
4.55623-603-4.

Mapping of COs with POs and PSOs

co/Po PO1 P02 PO3 P04 PO5 PO5 P07 PO8 PO9 PO10 PO11 POtz PSO-1 PSO-2

co1 3 2 2 2 2 1a t 2 2 2

co2 3 2 2 1. L 2 1. 2

co3 3 2 2 3 1, 1 2 1 2

co4 2 3 2 2 3. t 2 2 2

cos 3 2 2 2 1 t 2 2 2

AVG 3 2.6 2 2 2.3 1, 1, 2 1.8 2

a 1-low, 2-medium, 3-high, '-"- no corelation
Note: The average value of this course to be used for program ar-ti0ulation matrix.o
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Course Code Name of the Course L T
BE 22MT5306 Nlaterial 3 0 0

Course
Objectii,e 3' Aims to develop ti.re materials handling system which reducing the amount of tinre spent movingproducts.

T4. o the constructionlnrprove andefficiency hoistsusingproductit,ity cranes, r-nonorails.and
5 o lean-rT about vanthe ous materials and

To o11provide materialsknorvledge handl ins equlpment.
To2. theenhance to rlake mechanicalability thathandling nrovesequlpntent fi'onrn.raterials oneto another,

Unit Description Instructional Hours
INTRODUCTION TO MATERIAL HANDLING

I to materials han es ofdling, materialsexampl cl assi ficationequrpment
handling continuousequipment, intermittentconveying, conveying, examples,

h handlin of bulkoisting, ,6 andgoods prece andcranesgoods,
of ofcalculation equtpment,conveying bulktime,cycle nraterial ands

for a belt and a hoist.

9

II onalconstructiconveyors, beltangl idlers, specifications,
beltboards, ploughs, beltconveyor Iayouts, trippers, exampl es,tlpical

overhead conveyors, apron conveyors, andpartscomponent
with

9

m
industrialload concept sheet(platform hand trucks, self-contained

introductionhandling, industrial handonly), trucks, industripowered al
vehicl basicguided €S' andstorage equipment Automatedsystem, storage

carosel itsand

9

IV
likecranes, mounted and ling type, wheelcriteria, wheel

and bernumbogeys. ofnrechanisnts ibin jib cranes, construction. Harbour cranes,
Ieveland cranes, cranshipyard gantry CS, andframes slewinportal o,b rings

ofcalculations ofhoists.

9

V materials handling equiprnent, \\agon tipplers, stackers. reclainrers,
pneumaticdetails, conveyers, materialsfypical handling layouts 9

Total Instructional 45

On ofthe course the students u,ill be able to

Course
Outcome

2
3

4
5

on systems and computer integ-ated manufacturing, Mikell p.Groover, pr.entice-Hall of India.

2nd edition. ASME, 1985.TI Material
T2 Automation, producti

2001.

OOKS:

Wiley & Sons Allegri, T.H., ..Materials Handling: principles and

O.Bailey.Rl- R. "Bulk material belt I&II"by conveyor M.A.
R2- AH. dBolz, G. EHagemann, (ed.), 'Materials Handbook'Handling Press.Ronald IS 8005 976, ofClassification UnitBureauLoads, of Indian Standards.
R3- 'MaterialJ.A.,Apple, JohnHandling Systern Design
Practice CBS Di N. Delhi.

'L

H
16
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, IYICT. HiCET HICET -
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Mapping of COs with POs and pSOs

co/Po PO1 PO2 PO3 PO4 PO5 PO6 P07 PO8 PO9 PO10 PO11. PO,J,2 PSO-1 PSO-2

co1 3 2 2 2 2 1, 1, 2 2 2

co2 3 2 2 t 1, 2 1 1

co3 3 2 2 3 1 t 2 L 2

co4 2 3 2 2 1 1, 2 2 2

co5 3 3 2 2 2 1, 1, 2 2 2

AVG 3 2.6 2 2 2.3 1, 1, 2 1.8 2

a

a

1-low, 2-medium, 3Jrigh. '-'1 no corelation
articulation ruatrix.Note: The value ofthis course to be used for
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TIiEOIRi- COLBSLS

Programme Course Code Name of the Course L T P C

BE 22MTs307 Principles of Management 3 0 0 3

Course
Objective

l.
2.

J.

4.

5.

To impaft knowledge abouf functions of management and manager in an organizatiorr
To familiarize about planning and nranagernent ob.jectir es

To classily organization structure and its process
To recognize various motivational techniques and theories
To leam different approaches to management through case studies

Unit Description Instructional
Hours

MANAGEMENT

I
Defi niti on-Imporlance-Fun ctions- Ski I I s Required for Managers-Roles and Functions of
Managers-Science and Ar1 of Management-I\4anagement and Administration -T1pes of
Business Organization - Sole Proprietorship. Partnership, Conrpany-Public and Private
&qtor Enterpdses.

9

PLANNING

n Nature and Purpose-Steps Involved in Planning-Types of Plans -Plans at Individual.
Deparlment and Organization Level - Managing by Objectives - Forecasting - Purpose -

Steps and Techniques -Decision Making-Steps in Decision Making.

9

ORGANIZING

III
Nature and Putpose of Organizing - Formal and Informal Organization -
Chart-Structure and Process-Strategies of Deparlmentation-Line and Staff Authority -

Benefits and Limitations-Centralization Vs De-Centralization Staffing-Manpower
Plannin g- Recrui trnent - Sel ection-Pl aceme!t.

9

G

IV and Theories of
Non- Budgetary

o

APPROACH TO MANAGEMU,NT'AND CASE STUDIES
American Approach to Management-Japanese Approach to Management-lndian
Approach to Management - Case Studies: Curtain Dream - Compsoft - Headland -
Dragon Data -Wardle Storeys.

9

Total Instructional Hourl 45

On completion of the course the students will be able to

Course
0utconre

CO1 :Apply the futrction of rnanagement in an organization
CO2:Develop various planning techniques to apply it in public and private sector enterpdses
CO3:Solve the problem faced by the u,orkers due to decentralization
CO4:Illustr-ate the leadership qualities and to apply motivational technjques
CO5:Enumerate different approaches to management tlrrough case studies

TEXT BOOKS:
Tl-Harold Koontz & Heinz Weihriclr. "Essentials Edition, Tata McGraw Hill
Publishing Company Limited, New Delhi ,2012.
T2-P.C.Tripathy and P.N.Reddy, "Principles of
Cornpany Limited, Neu, Delhi. 2012.

Managernent", ,5th Edition, Tata McGraw Hill Publishine

REFERENCEBOOKS:
R1 Stephen A.Robbins & David A.Decenzo Mary Coulter, " F Lut d crm en t cl s oJ A[a n a gem e nt", Edition,

Pearson Educati on.NervJersey,20 1 1 .

R2- JAF Stoner, Freeman R.E and Daniel R Gilbert "l4anagement", 6'r' Edition, Pearson Education. New York, 2004.
R3- StephenP. Robbins & Mary Coulter,"Manogemett",l0lhEdition,PHl Lean.ring Private Limited, Nerv Delhi,2007.

Robert Kreitner & Mamata 8.
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Mapping of COs with POs and PSOs

co/Po PO1 P02 PO3 P04 POs PO6 P07 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2

co1 3 3 2.2 1.2 1. 1. 1. 1. 1.8 1

co2 3 3 2.2 1..2 t 1. 1. 1. 1.8 1.

co3 3 3 2.2 1..2 1. 1. L 1. 1.8 1.

co4 3 3 2.2 1..2 L 1 1 1. 1.8 1,

co5 3 3 2.2 1..2 L 1 1. 1. 1.8 1

AVG 3 3 2.2 1.2 1. 1 1. 1, 1.8 L

1-low" 2-ntedium, 3{igh, '-"- no con'elation

arliculation matrix.o Note: The a value oflhis course to be used for

rll r'
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CT PLName of the CourseCourse Code
303 0Disaster22MT5308BE

l.Toproviclestudentsanexposuretodisasters,theirsignificar.rceandtypes'
2.To understand tlie relationrlrip b.r*..n vulnerability. disasters, disaster prevention and

risk recluctiorl3.To explain approaches ofpsychological impact of disasters

4.To enhance the risk nlanagelrent with respect to

India5.To un derstalrd the technological di saster

Course
Objecti ve

Instructional
HoursDescriptionUnit

9

Dos and Don'ts during various tYtes of Disaster

ofDsasters: TypesRisksResilience.Hazard,Defini tion: ImpactsCauses,Fire on,ClassificatiDrought.Flood.Landslide.disasters Earlliquake. etc.-psychosocial"health,environmental.political,ecol10mlc.social.including Globaldisabiliti,location,of age,ternls caste, genderclass.Di fferential irr.rpacts-
Climate change-erTlergencles.complexdi sasters.urbandisasters pandemics.1ntrer.rds

(DRR)REDUCTIONRISKTO DISASTERAPPROACIIES

9
responsibilities

andon prepatednessof preventlon,CulturePhases.cycleDisaster
andRolesmeasures,non-structuralStructural-DR&basedcomrnunitl, States,Local Bodies (PRls/lILBs),Institutions/Ul'banRajof- Panchayaticon-rmun'ity andStateatand FrameworkProcessInstitutionalholders-stakeand otherCentre, SystenlWamingEarlyAuthority(SDMA)ManagementState DisasterLevelCentral

Advisories from Appropriate Agencies'

II

IMPACT DISASTERSOFPSYCHOLOGICAL
9oflssuesandlntroduction

ReductionStresstechniquesInterventionIntervetrtion -Specialm

DISASTERRTSK MANAGEMENT IN IN'DIA

o

- Disaster Damage Assessnrent

Water p,ood,Relief:Disasterof India, ComponentsprofileandIliazard arrangemel-ltsInstitutionaland Waste Management,Health,ter,ShelSanitation. OtherandAct PolicyDisaster Managementand Preparedness,RespotrseMitigation, InformationandGISofRoleand legislationrelated programmesplans"policies.
of DisasterPhasesand RecoveryAssessment.Risk ResponseTechnol ogy Components

IV

STI,IDIESCASEANDDISASTER
9T

of
T Spage Based lnputs for Disaster

of remote sensmg -l.razards -Fire

to disaster
Accidental Disaster. Case Studies,

and field works related

toablebewillstudentsthecoufseof theOn completiorr
andenvironmentonandcauses impactdisasters,ofthe tlpesDifferentiateCO

ASmeasuresrisk reductionofmethodsvariousandAssess vulnerabilitYCO2:society.
reductionitsand techniques.impactthe ogicalps,vcholco3: lnterpretAS.,vell mitigatiorr.
Indiatowith respectdisaster managelrlentknowledgethec04 Express

itsandhazardindustrialtheUr.rderstarrdco5

Course
Outcome

Ti-
T2-

T3-

86423803918-93ISBN-8642',78039320 ISBN-0.Publications,Laxmi.PJ Management''"DisasterSinghal 01ISBN-2.20Pvt. Ltd.,EducationIndiaHillMcGrawandScience Management","DisasterBhattacharYa,Tushar

ofDisasters, IIAS and Sage Publishers, Neu, Delhi. 2010.125900136
Kapur Anu

25900736J 918- l1',ISBN
AIndia:Vulnerable

2011R2-

India:

RiskDisaster Managemen!forKnowledgeNair.SK, SreeiaRI Gupta
2005Newof Delhi,Government India,ActDisasterof ManagementGovt.

R3- Governt.nent of India, National Disaster

0t
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,
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Mapping of COs with POs and PSOs

calPo PO1 POz PO3 P04 PO5 PO6 P07 PO8 PO9 PO10 PO11 PO1,2 PSO-1 P50-2

col 3 3 2.2 L.2 L 1. 1. 1 1.8 1.

coz 3 3 2.2 L.2 1. 1 1. 1.8 1,

co3 3 3 2.2 1..2 L L 1. 1. 1".8 L

co4 3 3 2.2 1.2 1 L 1. 1.8 1.

cos 3 3 2.2 L,2 1 L 1 L 1.8 t

AVG 3 3 2.2 1..2 1. 1. 1. 1. 1.8 L

a 1-lorv, 2-medium,3-high. '-"- no corelation
a Note: The average value ofthis course to be used for program articulatiorr matrix.
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CL T PName of the courseProgranune Course code

0 0Supply Chain ManagementBE 22N{1'5309
The sludent shor"rld be nrade

I To acquire knorvledge on the detland nranagen.rent irr supply chain

2 To apply operation matragernerrt itt supply chain

J in supply chainTo develop pt'ocurenrent and logistics
ly chain rnanagement using Information Technology4 To enhance supp

5 measureurertt and cotrtrol in SCMTo

Course Objective

Instructional
IIoursIlnit Description

9

TNTRODUCTION TO SCM & DEMAND ]\IANAGEMENT IN SUPPLY CHAIN
SCN{: Present Need, Model, Evolution. Approach and its Eletnents. Types of Denland

C|aracteristics and Methods of Forecasting. Time series Forecasting Method. Forecast

Error. CODP and l\4arketing Environnrent suitable for SCM. Industries and their

classification- Supply Chain Strategy- CPFR and its inrplenrentation- (3 Case stud i es)

I

9

OPERATIONS MANAGEMENT IN SUPPLY CHAIN
Basic Principles of Manufacturing Management. Key concepts. Misconception. N'lisgiving.

Elements, Benefits & Integration of Lean Manufacturing with SCl\{. Stages of
I\ lan u lacturing.
Mass Customisation: Meaning, Mlths. Inrplication, Benefits, Infornration C)'cle, Industry

Overview. Outsourcing. Brand Managernent, Licensing. Service Operation 1\'{anagement-

Optimization. Managing Supply and Demand. World Class Service. Growth and Expansion
(6 Case studies)

Il

9III

MANAGEMENT IN SUPPLY CHAIN & LOGISTICS
MANAGEMENT
Inventory Managetrrent - Inventory Models -Economic Order Quantity - Inventory

Counting Systern u,ith examples. New Paradigms in lnventory and Purchase management-

I\,IRP -JlT - Vendor N4anaged Inventory. (2 Case Studies)

Logistics Management: Elenrents. Distribution: Manageurent, Strategies. Pool.

Transpofiation N4anagement, Service Innovation. Intermodal Transportation,

Containerization Ware Housing Automation" WMS. Packing for Logistics, 3PL & 4PL.

PROCUREMENT

(8 Case Studies)

9IV Concept of IT: IT Application in SCM- APS - Data Mining. Use of Data N4ining Tools irr

SCM. Forecasts. SCM in Electronic Business. Role of Knowledge worker in SCM'

INFORMATION TECHNOLOGY FOR SUPPLY CHAIN MANAGEMENT

(2 Case Studies)

9V

PERFORMANCE MEASI]RENIENT AND CONTROLS IN SUPPLY CHAIN
MANAGEMENT
Benchmarking: Introduction. Concepts. Forms. (l Case Study). SCOR: Modeling,

Characteristics- Analysis. Concept of Configurability. Balance Scorecard for SCM. (2 Case

Study)
45Total Hours

Renrember tl"re concepts of SCM
Understand Operation Management in Supply Clrain

aand SCM

Develop IT solutions to SCM
Create SCM and measure and evaluate the perfornrance of SCM.

Course Outcome

I

TEXTBOOK:
Rahul V Altekar, "Supply Chain Managetlrent Concepts and Cases", Eastern Econolt.ty Edition. PHI

Lear-ning Private Lirnited, 2013
TI

T2
B.S. Sahay, " Supply Chain Management For Global Competitiver.ress", Second Edition, Macrllillan India

Lrd.2004
REFERENCES:

Sunil Chopra, Peter Meindl. D.V.Kalra, "Supply Chain Management Strategy' Planning, and Operation",

Fifth Edition, Pearson, 201 6
RI

R2 "Principles of Supply Chain N4anagemerlt : A Balanced.loel D.Wisner" G.Keong Leong. Keah-Choorl

1' r1l{: r-
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ol ( ( ): \r illl l'( )r :rntl l'SOsN'I a
PSO-

2
PSO-

IPOll P()l2PO10PO8 PO9P07POs PO6PO3 PO4P()2COiPO POt
1212

Jcol i22 1

Jco2
2 Il2

2-)co3
2 112I2-)co4

11 221)cos I210.2 2.2
0.4 0.8JAVG

Note: The

110 coffelatioll3-high2-mediurtt.low.
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P CL TName of the CourseCourse CodeProqranune
3 0 0 3Non-Traditional Machining TechniquesBE 22MT5310

Course
Objective

I

2

3

4
5

T'o express thcir knou,ledgc of electrical based rllatlufacturing

To list the chert.ricals used ir.r the trranufaclurirlg process

To choose the suitable thern.ral techniques to achieve the high precision on the tllachitling conipcuent

advanfferent cedtlie of di nranufacturing processessel ectTo process paranreters
conr.entionalover techniqucsprocesses

'I o examine the sut'face

(AJM)- Working Principles-Process Parameters-Applicatior.rs -

(WJT) -Working Principles - Process Pararneters -Applications

Unit

I

&amp; Applicati ons-Abrasive Jeed-AdvantagesProcess-NModem
Water

Description

PROCES

9

Working Principles- Process Parameters -Applications.

Instructional
Hours

ELECTRICAL ENERGY BASED PROCESSES

9
Rate-Too1-Dielectric-Flushine-WireCut EDM and its Applications

Electric Discharge Gdnding -Workir-rg Principle - Equipment -Process Parameters

Applications.

Equipn-rer-rts-Process Parameters-Electric Discharge (ED\{)-\Vorking
Nilatelial Removal

T

BASEDPROCESSESENERGYCHEN{ICALELECTROCAICHEN{I AND

9m
- Maskant - Techniques of Applying Maskant -

Process Parameters- Malerial Renrova

Machining(ECM)- Principles of ECI\{ -Equipments- Material Removal Rate- Process

Parar.neters - Electro Cherrical Grinding (ECG) and Electro Chemical Honing (ECH)-

Chemical l\4achining (CHI\'I) - Etchants
I Rate-Applications-Electro Chernical

Applications.

THERMAL ENERGY BASED PROCESSES

9

es - Equipn.rent -Applicatiorls - Plasrna Arc

Maclining (PAI\,f)- Principles-Equipment-Types-Beam Control Tecl.rniques- Applications-

Electron BeamMachining (EBM)-Principles-Equipment-Types -Beam ControlTechniques-

Applications.

IV

SURT'ACE COATING AND HARDENING PROCESS

Irrterpret how a thetmal tecl.lniques to be can-ied out

Analyse and improve manufacturing processes tl.rrougll sul'face coatins

9

45

:List the process parantelers of
cor-r-rponenttheo11 veltelectricaladvancedtl.re operatlon g1n.racl.riningOperate

materialon thethe chen.rical productbased:Select processappropriate

- Conversior.t Coatings - Them'ral Treatments -Metal
Ioncalem1on Ch C\/D)(DepositionVapourDepositi (P\/D)Phvsical apoLlf

LaserSurface l.rardening-CoatingsOrganic-ElectroplatingGalvanizing

Total llours

on ofthe course the students u'ill be able toOn
process

Renroval

Course
Outcotne

IEXT BOOKS:

R2- EWeller."NonTraditionalMachiningProcess",2 nd Edition.2006.

R3- P.C.Pandey, "Modern I\4achining Process", Mcgraw Hill Education, 2017

,"Advan

orEdition2Processes'' Taylcturing-Benedict.G.F
1Processes"ced Mach andDarinr N{anufacturingkumarKaushik Ztndani, inirrgj ,Paulo Divya

,4 th Edition, Allied Publishers. 2009.

ature.20 I 8.

B
Rl- \/. K. Jain, "Advanced Machining

2.R4- "AdvanceAnalysisofN

19.
st Edition, Springler

WEB REFERENCES: rlir

ou
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http://rvn n' ?98500418'i1't 0581corn/science/rsciencedirect. article/pii/SI
pdfd.edu/,) http ://www.slac.stanfor

Mapping of COs with POs and PSOs

PSO.2PSO-1PO11 POtzPO10PO8 PO9Po'7PO5 PO6P04PO2 PO3PO1co/Po

222T322 33co1

372t322 33coz
222

L33 223co3

22213')
2 33co4

322T53 22cos .3

2.422
1.33 22AVG 3

a

a articulation matrix.
-high" no correlation3)_medium,-lorv1

forusedto becourseofvalue thisTheNote:
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TIIIiORY COIrRS[S

Progranrme Course Code Name of the Course L T P C

J 0 0 3BE 22MT53ll COMPTITER INTEGRATED MANUFACTI]RING

Course
Objective

1 . Gain knou4edge about irnportance of CIN{ and use of conrputers in automated systems.
2. Enhance the fundamental krrou4edge in production planning and conrpulerized process platrriing.

3. Extend the krrou,ledge about cellulal manufacturirrg
4. Gairr kr.rowledge about FMS and in n.raterial handling systenr

5. Acquire fundamental knorvledge of industrial robotics and tlieir applications
Instructional

HoursUnit Description

INTRODUCTION

I

Brief introduction to CAD and CANI - Manufacturing Planriing. Nlanufacluring control-
Introduction 1o CAD/ CAM - Concurrent Engineering-CIM concepts - Computerised elements
of CII\4 systenl -T1pes of production -Basic Elemerrts of an Automated system - Levels o1

Automation - Lean Production and .Iust-In-Tin.re Production.
9

PRODUCTION PLANNING AND CONTROLAND COI\{PUTERISED PROCESS PLANNING

il

Process planring - Computer Aided Process Planning (CAPP) - Logical steps in Compnter
Aided Process Planning - Aggregate Production Planning and the Master Production Schedule

- Material Requirement planning - Capacity Plannir.rg- Cor.rtrol Systems-Shop Floor Control-
Inventory Control - Brief on l\tfanufacturing Resource Planning-ll (MRP-II) & Enterprisr
Resource Plannine (ERP).

9

CELLULAR MANUFACTTIRING

TI Group Technology(GT). Parl Families - Parls Classification and coding - Production flolv
Analysis - Cellular Manufacturing - Composite pafi concept - Machine cell design and
layout - Quantitative analysis in Cellular Manufacturing - Rank Order Clustering Method -
Arranging Machines in a GT cell.

9

F'LEXIBLE MANUFACTURING SYSTEM AND AUTOMATED GUIDED VEHICLE SYSTEM

IV

flpes of Flexibility - FMS - FMS Components - FMS Application & Benefits - FMS
Planning and Control - Quantitative analysis in FMS - Automated GLrided Vehicle Systerr
(AGVS) - AGVS Application - Vehicle Guidar.rce technology - Vehicle Managen,ent &
Safety.

9

INDUSTRIAL ROBOTICS

V Robot Anatorn.v and Related Attributes - Classification of Robots- Robot Control system.-
End Efl'ectors - Sensors in Robotics - Robot Accurac.v and Repeatability - Inclustrial Robot
Applications - Robot Part Programming - Robot Accuracy and Repeatabilitl,.

9

Total Instructional Hours 45

On completion of the coulse the students u,ill be able to

Course
Outcome

CO1 : Understand the concept and technology of CIM.
CO2: Illustrate the Production planning and material requirements planning.
CO3: Understand the history of Group Technology, Compare and select suitable autonrated
material handling system and autonrated inspection.
CO4: Discuss the advanced technology of material liandling, flexible manufacturing systenl and
autornated guided vel.ricles.

CO5: Develop the use of computers for Robotics in CIM.
IEXT BOOKS:

f i- Mikell.P.Groover "Autornation. Production Systerns and Computer Integrated Manufacturing", Pearson Education,20 l5
f2- Kant Vajpayee S, "Principles of Computer Integrated N{anufacturing", Pfil Learning Private Limited, Neu,Delhi. 20izl.

REFERENCE BOOKS:
Rl- Jarnes A. Regh and Henry W. Kreabber. "Computer lntegrated lVlanufacturing", Pearson Education second edition.

2015.

R2- Mikell. P. Groover and Emory ZimnrersJr. "CAD/CAM", Prentice hall of lndia Pvt. Ltd., 2018.

R3- Chryssolouris G.,"Manufacturing Systems:Theory and Practice". Second Edition Springer,2016.

lJ,ll" 
P. N.. Tewari. N. and Kundra. r.r., "Comnu;e;-,1ffiffi:lftnUfacttring", Tata McGraw Hill PublishinS Comnpr.

O
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Mapping of COs with POs and PSOs

colPo POl P02 PO3 P04 PO5 PO6 P07 PO8 PO9 PO1,0 PO11 PO12 PSO-1 PSO-2

co1 2 2 I 2 I 1 I

co2 2 1 J 2 1 2

co3 2 l 1 2 2 2

co4 2 -) 2 -)

co5 2 I I 1 2 1 1

AVG a 0.6 0.4 2 0.2 2 0.2 0.6 1.8

o 1-low,2-nrediun.r" 3iigh, '-"- no con'elation
o Note: The average value ofthis course to be used for program articulation nratlix.
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Programme Course Code Name of the Course L T P C

BE 22MT5312 Flexible Manufacturing System 3 0 0 3

Course
Ob.jectir'e

l. To understand basic concepts offlexible ntanufacturing systems
2. To classifo rr.raterial handling system and AGVs
3. To study various storage nrethods and its equiprnent
4. To learl about the automated svstems in different manufacturing.
5. To list out different assernbly methods in industries

Unit Description
Instructional
Hours

INTRODUCTION

I

Overview of manufactur-ing operations - Manufacturing operations - Basic Elements of an
Automated Systems- Advanced Autonration Functions- Levels of Automation- Industrial
Robolics - Anatomy and related attributes- Robot control S-vster.ns- End effectors- CNC-
Fundamentals of NC technology.

9

MATERIAL TRANSPORT SYSTE]\T

II

Introduction - N4aterial Handling equipnrent - Design consideraticxts in Material Harrdling -

Industrial trucks - Autonrated guided vehicles - I\tlonorails and other Rail Guided Vehicles -

Conveyors - Cranes and Hoists - Analysis of Vehicle Based System - Conveyor Analysis 9
STORAGE SYSTEM

T1
lntroduction - Performance - Strategies - Conventional Storage Methods and Equipment -
Automated Storage System - Carousel Storage System - Engineering Analysis of Storage
System.

9

MANTIFACTURING SYSTEMS

IV

Components of Manufacturing Systenr - Single Statior.r Manufacturing Cells, Manual
Assembly Lines - Autornated Production Lines - Aulomated Assembll, Systents.

9

ASSEMBLY SYSTEMS

V Robotic Assembly Automation - Parls Presentation Methods - Assembly Operations -
Compliance and Remote Centre Conrpliance (RCC) Device - Adaptable Proglarnmable
Assembly Systerl

9

Total Instructional Hours 15

On completion of the course the students u,ill be able to

Course
Outcorne

CO 1 :Appll, the fl exiblc nranu lacluring concept in ntanufacturing sector'
CO2: Develop different ntaterial handing ntechanisnrs 1br industries
CO3: Propose the berrefits of autontated storage systerns
CO4:Conrpare manual assemblv lines and autontated assen.rbly liltes
CO5: Obsen,e and analyze different assembll, operations in industl'ies

TEXT BOOKS:

, M.P. "Automatiou, Production Systems, and Computer - lnlegrated Manufacturing", 4 th Edition,Pearson

Groover M.P "Fundamentals of Modern . Pearson Education. New 2004

Narrd K. Jha. "Handbook of Flexible Manufacturing Systems'', Acader.nic Press. Orlando,2006.
Daniel E Kandray P E, "Programmable Autonration", lndustrial Press Publicatior.rs. Nerv Delhi, 2008.2015

DesignGroover wE. andM.P. Pearson Nervand ''ComputerSinrmers" Manufacturing" Education. Delhi,2009

U
H

*ou&#*ou
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-C.Ray Asfahl. "Robotics and I\4anufacturing automation". 2nd Edition. John Wiley and Sons Ltd., NewDelhi. 201 l
2008.

RE}'ERENCE BOOKS:
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fViapping of COs with POs and PSOs

colPo PO1 POz PO3 P04 PO5 PO6 P07 PO8 PO9 PO10 PO11 POLz PSO-1 PSO-2

co1 2 2 1 2 1 I I

co2 2 I J 2 I 2

co3 2 1 i 2 2 2

co4 2 -) 2 J

co5 2 I I I 2 I I

AVG 2 0.6 0.4 2 0.2 2 n1 0.6 1.8

l -lou,, 2-medium, 3-high. '-"- r.to cotrelatiot.t
a Note: The average value ofthis course to be used for program articulation mafrix.

\ifi@
Chairlnan - BoS

, MCT. HiCE? Dsan ( de i.--f
HiCfj'f -

,: Li

113



I iiLOF.-i C OLTNSES

P CL TName of the CourseProgramme Course Code

3J 0 0Automobile System
22MT5313BE

Course
Objective

1.

2.

J.

4.
5.

To ilt]parl knowledge about various automobile cot-npouents and subs-vstems

To define various transr.nission systents of automobiles and to have tlie practice for assen.rbling

and disn.rantling of er.rgine pat'ts

To describe the rttechanislls involved in the steering systems and braking systelns

To classifo different suspension systems used in automobile
and accessories used in autotnobilesTo learn about Electr-ical

I nstructional
I{oursDescriptionUnit

ENGINE

9I.

- Tlpes of Engines: Peh'ol & Diesel - Tu'o

Conrponenls: C'yhnder Block - Cylinder Head - Sunlp -

N4arrifolds-Gaskets-Cylinder-Piston-Rings-ConnectingRod-PistonPins-CrankShaft
- Bearings - Valves - Mufflers. Engine Cooling and Lub,'i

Principles of IC Engirres - Engine
Stroke and Four Stroke - Engine

TRANSMISSION

9

Clutch - Constructiot.t of Electronlagtretic - N{ecl.rarrical -

Boxes: Manual and Automatic - Over Drives - Transfer Box - Fluid Flyrvheel - Torque

Converter - Propeller Shaft - Slip Joint - Universal Joints - Differential ar.rd RearAxle - Case

Hydraulic - Vacuurt.l ch.rtches. Gear

Study orr Lightr'veight Chassis
It

STEERING AND BRAKES

9m ffieeringlirrkages.Differenttylesofsteering.qearboxes.Steering
linkages and layouts. Pou,er and Power assisted steedng. \\rheels ar.rd Tyres - Wheel Alignment

Parameters - Steering Geor.netry. Braking System: Classification of'brakes" drum brake & disc

brakes. Constructional details-Theory of blaking. Mechanical hydtqUlg uq4Pneulralic brakes

SYSTEMS

9

Basic Requirements - Functions - Types of Suspension Springs - Plastic, Air and Independent

Suspension System - Shock Absorbers - Air suspension - Hydrolastic suspension - Trouble

Shooting.IV
SYSTEM AND ACCESSORIES

9erationandMaintenance-Lighting-WiringCircuit-
tlead Lights - Switches - lndicating Lights - Trouble Shootilrg - Direction Indicators -

Windscreen Wiper - Horn - Speedometer - Heaters - Air conditioner.

V

45Total Instructional Hours

of the cout'se the students u,ill be able toOn

\

Coulse
C)utcome

co1:
co2:
CO3:
CO,l:
CO5:

Describe the working of manual attd autotnatic transtrtissiotl

Apply tlie steedng mechanism in developing a ner'r' l'ehicle
Design and develop a suspensior.t vehicle s-Ystelr

Integrate various electrical systents ar.rd accessories u,ith vehicle battery

Explain various cotttponel.lts in autonlobiles and also compare pelrol and diesel engit.re

KS

I Vol."Autontobile
,,A

1Neu, 20 i2 Jt Standard Delhi,andI Pr.rblishers.Edition,EngineeringSingh.
N 2007ervDelhi,'ataTi Edition, HillN{cGrau, Cor.r.rpan.vPublishing Linriled.utomobile Technolog,,Sethi.

R3-Joseph Heitner, "Ationtotit'e Mechcnics," 2''d Edition- East-West Press, 1999

2012N" J nl ent o I C ttntl ; Lts tirttt

Tata NlcGt'au' Publishirig Companv-Jain K. an d Astlran a .R.8, " :1 t r t o n t o b i I e Et t gi t t e e ri r t.t" -

0'l' Editi on. Butlerrvorth Publishers, 20 1 7
2002.

Wif lianr H crouse, Donald T Anglin. "Atiomotive lv:lechcnic's'', I

rrd
-l Tata NilcGrarv Ilill

Limited. Ner'

,rM*
i
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Mapping o{ COs with POs and PSOs

colPo PO1 PO2 PO3 PO4 PO5 PO6 P07 PO8 PO9 PO10 PO11 P0L2 PSO-1 PSO-2

co1 L 2 t 1. 1. L L

co2 L 3 1. 2

co3 2 t 2

co4 3 3

co5 1 1 1. L

AVG 0.6 2.2 0.2 0.2 0.2 0.2 0.6 1.8

1-low, 2-medium,3Jrigh. '-"- no corelation
Note: The average value of tl,is course to be used for program articulation matlix.a
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fiii:uii'i- { O Li iiS Lli
Programme Course Code L P C

BE 22n{T5314 Automotive Electronics
3 0 0 3

Course
Objeclive

Standard
2. To classifl, r,arious ignition and Injectiorr system
3. To idenlif! various sensors and Actuators use<i in Autontobiles
4. To familiarize with different Engitre Control Managenrent
5. To expose the safety systems used in Automobiles

tion of electronics in Autontobile and its Ertrission1. To irrrparl knou4edge about the evolu

Unit Instructional
Hours

ELECTRONICS IN AUTOMOBILES

I

Evolution of Electronics in Autontobiles - Enti ssion Lau,s - lntroduction to Euro I. Eur.o II.
Euro III. Euro IV. Euro V standar.cls and Euro VI standards - Emission Control Manasentent.
Charging Syster.ns: Working and Design of Charging Circuit Diagram - Requr'rernents of
Starting

Slzsten-r

9

AND INJECTION SYSTEMSIGNITION

II

entals - Electronic Ignition Systems
- Spark Plugs - Carburetion - Study ofFuel Injector - Petrol Fuel Injection - DieselIgnition

Igr.rition Fundanl - Distributiorr Less lgrririon - Direcl

Fuel Injection.
9

ru
9

and ofCharacteristics AirflowPrincipl Cranksh aftRate, arEngine Angul
GasExhaust SEffect, en sofs GasExhaustOxygen Recirculation Actuators.

andActuator Vacuum Actuator

SENSORANDACTUATORS

ENGINE CONTROL SYSTEMS

iV Vehicl

forN4odes Fuel Control ControlEngine onti ControlSubsystetrs Igni
ECU'ogles Different S lnused the eEngine Networks:Management CAN

ormatF of CAN Standard 1n Modem lesAutomobi 9
INF'OTAINMENT AND SAFETY SYSTEMS

ssion - Antilock Braking Svstent - Electr.onic Suspension System - Working of Airbag
and Role of MEN4S in Airbag Systems -Clin.rate

fransnri
Iraction Control Systent Cruise Confi-ol Sl,stem Electronic Control of Automatic

Control ofCars

9

co3: compile different sensors and actuators used in automobile industries
CO4: Conclude a electronic control unit to be used in an Automobile
CO5: Design and develop the safety system in Autontobiles

4)
On etion ofthe course the students u,ill be able to

Injection
1CO th basie ofcs el ectroni andCS onEmissiApplv cor-rtlol T A111 u tonrobilesechniques

Selectco2: and anforIgnitionproper leAutonrobisystem

Total Instructional l{ours

Course
Outcome

BOOKS

Ribbens,I liAt.rlonroti,e '1r,'lectronics" tiEdiUntlerstonding on 20Elsevier J.I(Indian )Reprint
,4Tonr Denton. ElectriculLrtomobile cttttl Electrottics {r AmolEdu,ard PubldS),stems Edition, 2 10 2ishers,

CE BOOKS:
RcpcLir,

lectricih;,
,A

Gil ulontotireTim, es, Engirte:s Rcbui EditiDiognosi,s, Deln.rar ewN YItlingi olt. 20 5Publishers. orl<.
Hollent St

.A oti,eutonl E,beak, Et, &e.ctt'ot'tic:,s-Bar11, Controls EdiC-ontput<:t' Delmar Publtion. shers.
d.al K. rutontotit,e 'laclntniE, c"lJurgon, Hudbooli' E2"d t1di Tata HiMcGrarv Publil1ofl, sf ing
Lirni NervDel 999ompany ted, hi,

IfcnrdRo Bosch,bert tiltett/onto Bool;' Editigril on WGmbH, Inc.Sor-rs ewN orY 20 4.ey& R5 W ldork, Powertrain"
em onlsst dardsstan relatedand s' stenl 2020
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Mapping of COs with POs and PSOs

ca/Po PO1 PO2 PO3 PO4 PO5 PO5 P07 PO8 PO9 PO10 PO1.1 PO,J,z PSO.1 PSO-2

co1 3 3 2 3 1" 3 3 )J )J

co2 3 3 2 2 2 3 2

co3 2 2 2 2 2 2 2 )
J 2

c04 2 2 3 2 3 1. 2 3 )J

cos 2 L 2 2 3 3 2

AVG 2.4 L.4 2.2 2.2 1.2 2 2.4 3 2.4

a

a

1-low" 2-medium" 3-higlr. '-"- no correlation
Note: The avemge value of this course to be used for program articr.rlati on ntatrix.

90,,,.

- tsoS
TTCT - HiCET

Ilear"l a
#n*' - HiCET
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T P CCourse Code Name of the CourseProgramme
3., 0 0Electrical Vehicles22MT5315BE

Course
Objective

l. To sutrtrarize the developtllcnts of electr"ical veliicles

2. To discuss the h1furid vehicles design considet'atiorls

3. To extend design consideratiotl to ancillaly systellls

4. To familiarize battery aud uovel ellel'g.Y sources

5. To learn about electric vehicle rrodeiing

Transmission Efficiency - Consideration of Vehicle Mass - Electric Vehicle Chassis

Vehicle Fuel Cell Based Ellergl' Storage. Solar Photovoltaic - Wind Pou'er -FIYr'l'heels

Vehicle Range. Case Studies: Rechargeable Battery Vehicles-Hybrid Vehicles-Fuel

ovERvmw oF
Unit Description

9I

91I

9m

9IV

9V

Electrical Vehicle Systents - Histor-v of Electric \/ehicles

Enviror.u.nental Importance of Electric Vehicles - T1'pes

- Components - Social atrd

of Electlic Vehicle in use

L.rtloduction - Aerodyn anti c Con s iderati otl s - Cor.rsideration of Rolling Resistance -

Intr-oduction - Heating and Cooling Systems -

-Choice of T1.r'es-Wing Mir-r'ols" Aerials
Design of the Controls - Pou,er Steering

and Luggage Racks-Electric Vehicle

Introd uction-Battery Parameters-Lead

Based Balteries - Lithium Batteries -

Acid Battery-Nickel Based Batteries-Sodiun.t

Battery Chargirrg - Use of Battery" in Hyblid

AND CASE STUDIESELECTRIC YEHICLE DELLING
lntroduction-Tractive Eflort- Modelling Vehicle Acceleratiotl- Modelling Electric

'Electric Vehicles for the Future .

N

-Ger.reral Issues in Desiand
GN OFANCILLARY

and
SOLIRCESAND N

Rails.

Cell Po"r,ered Bus

Instructiona
lHours

45Total Instructional Hours

ofthe course the studenls u,ill be able toOn

Course
Outcolue

CO1 :Classifl, electric vehicle and its corrponents

CO2 : Cal cul ate the vehi cl es desi gn consideration s

CO3:Develop the ancillary systerns and its design

CO4:Compare various energy storage devices and energy sources

CO5:Conclude the perlbtmance of the electrical vehicle using modeling

XTBOOKS:

Delhi,2012.
Iqbal Hussein ,"Electric and Hybricl Vehicles: Design Ftmdttmentals",2ndEdition,CRCPress,NervYork,20l 1T2-

Lotn-t'\,, Electric John Wiley & Sons Ltd., NervTechnologvl- Janres Larnrinie."

17

fufodctv Electric, Hvl:trid Electt'ic: ctttclNiehrdad Ehsani. YimiGao. Sebastian E.Gay, AliEmadi."

L'ehi'Systems,

0092CRCPres Neu,Y,Th cmcl S, ork,,2',"lEditiolt.eot-1 Design".
Intemationalcles' 'tEditiControlcLl cutcl ofl'SpringerHybridamtn- Hybricl OptintFranlgBenj

Cell f'ehicles

.irt '.,/

Iiean {A derrre ,t,n^rrffi*
, f,{CT . I{iCE? ,{ffi. ---' HiCET -
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Mapping of COs with POs and PSOs

co/Po PO1 PO2 PO3 P04 PO5 PO6 PA7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2

co1 2 1 2 1 1 1 1, 1 ! 1, 3 3

co2 2 2 ) 1 t 1 1, 1, 1, 1, 2 3

co3 2 2 2 1 1 1 1. 1, 1 1 2 3

c04 2 2 t 1" L I 1 1. 1 2 3

cos 2 2 2 1, 1, 1 1 1 1, 1 2 )

AVG 1 2 2.2 1, 1, 1 t 1 1 1 2.2 f

a

a

l-low, 2-rnedium, 3-high. '-"- no correlation
Note: The a\re1'age value ofthis course to be used for progranl articulation nlatrix.
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L T P CName of the CourseCode
0 J3 022MT5316 Mobile RoboticsBE

Course
Objective

1.

2.

J.

4.
5.

Design and Kinenratic modelirtg ofMobile robots

Develop the Patli and Trajectory fbr the Robot
Identifo the Robot performance charactetistics through Sensors

Locate the Robot and Mapping
Write al in Path Plarrning and

Instructioiral
Hours

DescriptionUnit

ROBOT

9Mobile Robot Kinematics - Kineuatic Model - Fon"'ard Kinematic

, Represenring Position. Wheel Kinentatic Constraints and Robot Kir.renlatic

- Locon.rotion" Classification - Legged, Wheeled, Aerial. Key lssues irl

ROBOT ANI)

9II
of Freedorr
Open Loop

lity
Trajectory

Robotity Desree
Considerations Motiori ControlRobotsHolononric Path and

and Feedback Control

9- Heading Sensor- Acceleronteters - Inerlial Measurement - Ir4otior.r Sensor -

Sensors - Vision Sensor - Basics of Compr.rter Vision, Image Processing

Performance, Uncertainty in Sensors, Wheelfor N,lobile Robots -

Data LocationFeature Extractiott -

u

9IV

ANDNAVIGA
9and Reaction - Path Planning - Graph search,

Algorithm, Histogranr, Curvature Velocity Tecl.rniques -

Polential field - Obstacle Avoidance
Nar igationArcltilecture -

on Rock

V

45Total Instructional Hours
etoofthe coulse the studentsOn

Course
(Jutcome

CO2: Model the Trajectory Path of the Robot
C03: Interpret r.'adous Sensors used for Perceplion
CO4: Prepare Localizing and Mapping the Robot

of N{obile Robotsandcol

CC)5 tlie Navigation Path of the Robot

T1-
T2-

" l nl roduction 20 1MITRobotsMobile Press,Edition.AtttotlotitoLtsloN,ourbakhsh,Siegwart,
20 ).Contt'ol 4thctndet.alSiciliano. Robotics: SpringerEdition,Plouningllodelling,

REFERENCEBOOKS:

R2-
R3-
R4-

Choset Et.al, "Principles of Robot Molion: Theory', A
Si cil ian o, Klrati b, Eds., " H ct n d b o o k of Ro b ot i c s ", 1't'

Thrun, Burgard. Fox" "Prc.tbabilistic Robotics", 1't Edition, MIT Press,2010.

Roland Siewart et al, "lntroducton to Autonomous Mobile Robotics", 2'd Ed:ition, PHI Leanring Pvt Ltd. 2011

ons ", 3'd Edition, MIT Press, 201 1

Edition, Springer, 2008.

\\/EB REFERENCES:

2

-l

col I arcase electrifor banc SAVSstudies strengthen0200202lOfficialtelegraph.co.uk/l i fest14 e/pets/ 1http:
dog group.html

5065eresources/97 807 12.doc

ri,

Dean [Ac *.

n BnS
hflCT. HiCPT

HicE.r
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Programme

I

PERCEPTION

Inrage. Range

LOCALIZATION
Major Challenges, Localization Based Navigatior.r. Belief Representatior.r. Matr

Representation, Probabilistic Map - Examples of Localization Syslems - AutononlousMal
Buildins.

TEXI'tsOOKS

- robots - current - tl'ellcls



Mapping of COs with pos and pSOs

colPo PO1 P02 PO3 PO4 PO5 PO6 PO-t PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2

co1 L 2 t t 1 L 1

co2 1, 3
1, 2

co3 2 1,
2

co4 3
l

co5 1 1, t 1

AVG 0.6 2.2 0.2 o.2 0.2 0.2 0.6 1.8

articulation matrix.
a

1-low,2- rr.redium, 3iigh, '-'1 no con-elation
value of tl.ris course to be used forNote: a

,.r,^rr O*
-ftrcT - HicEt

i*-- HiCEI --'
l
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Course Code Name of the Course
BE 22MT53 I7

L T P C
Artificial Human Robotics 0 0 3To know the basic l<nor.vledge about IIr-rrrranoid robots.

Course
Objectii,e

To rnrpart l<nou,ledge llt kinentatics of hurrarioids
To cant about the dynanrics in hunranoi d ro,bots.
To undelstand the basi c I l-] biped u,all<ing.
To l<nou aboul th e different u,alkin-q patlelrs

Unit
Description

Hours

develoltnrent ofHuntanoi ds, Human Likeness of Hurnanoid Ro,bot, Trade-Of11;I Robot Design, Hunran -Friendl Hun.ranoid
robots.

v Robot Design, cliaracteristi CS 9

KTNEMATICS

U structure, forri,ard and lllverse kinematic problen.rs. di flerential kr'nemalics. Tu,iV,elocity, and Spatial
fferential

Transforn-r" Int erse Diff'erential Kinenratic 9
kinematics at Gait

Z {P AND DYNAMICS
Oveniew,2D Analysis.3D Anal ysrs, Measurement of Z,MP, Genelal Discussion-m Each Foot, ZMP for Both Feet Contact, Dy,namics

and Ground Reaction
of Humanoid Robots. Humanoid 9Force Momentum" Angular Momentunt^ AngularIretlia Tensor of tugid Body, Calculation of Ro,bot ,s Center of Mass. Link

Calculation of Robot's Molrentun-r and
Speed

BIPED AIKING Momentuln

IV Wr Patterr Generation, Trvo Dimensional Invertedavr or of Linear lnverted Pendulunt. Orbita I Energy. Support 9
Gai Extension to Walk

Leg Exchange. Plannir.rg
a o1t Uneven Ten'ain.wALKIN,G PATTERN TION

V Walking Patterr Genetation. Carl- Walkingolt" Stabilizer. Principles of Stabi Iizing Control. Stabilizin-q Control of 9
Robot, Advanced Stabilizers.

On
Total Hours

course students rvill be to
Describe about the robotsCourse

Outcorne
). Expose the basi knou,ledge 111 kinentatics of huntanoids

Calculatc the Ilunranoid Robot tr{otion and Grcund Rcaction F,Identify Tu'o- Dinren sional
OTCC.

Walking patterr on different tenain
Create the r.nodel

4-I

Springer-Verlag Robotics",

N.-Dragornir AtsushiNenchev. Konno, Robots"Humanoid and Butterworth 920Hirohisa Heinemann,K,Shuuji H, Kensuke H, Kazuhito. GnbH "Introduction to Humanoid1 Springer London,

"HurlanoiPlahlad. d Roboti ACS: Reference" 20 9Springer.
andMechanics Conn'ol F 2022

A. P Vadakkepat
K. E. Y,Harada, YK.oshida, okoi (Eds.

Lorenzo Scia VICCO and SiciBrurro liano,
2000"RobotLatombe, Motion

,J

t'
ts'.t:

{ ui

q-.r,.,,k-&
, TVTCT . HiCET

de trrSean
HiCET

sl
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Mapping of COs with POs and P50s

co/Po PO1 P02 PO3 PO4 PO5 PC,6 P07 P08 PO9 PO10 PO11 PA12 PSO-1 PSO-2

co1 5 2 1. 2 2 1 2 2 )

co2 3 2 I 2 1 2 2 3

co3 5 2 1 2 t 2 2 3

co4 3 2 T 2 2 1 2 2 3

cos 3 2 1 2 2 1, 2 2 )

AVG 3 2 1" 2 2 1, 2 2 )

r 1-lou,, 2-medium, 3-high, '-"- no con'elation
r Note: The average value of this course to be used for program articulation matrix.

o
lu

Y+rvr*
Chairlnan - BoS
, Nf,CT . HiCET

Dean I nl sl
HiCgl:

123



i lri \/r\ r \ \rrrr\.rr ..

Programme Course Code Name of the Course L T P C
BE 22N{T5318 Micro Robotics 3 0 0 3

Course
Objective

1. To expose students to the funclantental aspects of the ernetging field of t.niclo
robotics.
2. To expose students to micro scale, teclrnologies for fabricating sn-rall devices. bio-
irrspired design, and applications of the field.
3. To expose students to various Mathematical formalism lor flexures. Electrostatic
actuators. Piezo-electric actuators, Magneto-strictirre actuator and other sensors.
4. To apply rricro robotics to various applications
5.To engage students in implerr-rerrtation of microrobotics

Unit Description Instructional
Hourrs

INTRODUCTION TO MICROROBOTICS

I

Introdr-rction to Micro robotics -MST (l\{io-o S),stent Technology) - IVlicron.rachir.ring
Working principles of N4icrosysten.rs Applications of Niliclosvsterns - Micro-fabrication
principles-Design selectior.r criteria for miclornacl'rining - Packaging and Integlation aspects -

Mi cro-assembly platforms and marripulators

o

SCALING LA\\/S AND MATERIALS FOR NIENIS

]I lntroduction - Scaling larvs - Scaling effect on physical properties scaling effects on Electlical
properlies - scaling effect on physical forces - Physics of Adl.resion - Silicon - cornpatible
n.raterial system - Shape rnemory alloys - Matetial properties - Piezoresistivity.
Pi ezoel ectri city and Themroel ectri city

o

FLEXURES, ACTUATORS AND SENSORS

III
- Flexure systems - Mathernatical forntalism for flexures - Electrostatic

actuators - Piezo-electric actuators - Ntlagneto-strictive actuators - Electromagnetic sensors -

Optical-based displacement sensors - Motion tracking u,ith rnicroscopes

Elen.rental flexures
9

MICROROBOTICS

IV Introduction - Task specific definition of micro-robots - Size and Fabrication Technology
based definition of micro- robots - Mobility and Fur.rctional-based definition of micro-robots
- Applications for MEMS based micro-robots.

9

IN{PLEMENTATION OF MICROROBOTS
Arr-ayed actuator principles for nticro-robotic applications - N{icro-robotic
oflocon,otive miclo-robot devices based on arraved actuators - N{icro-robotics devices -

Micro-grippers at.rd other nricro-tools - Micro-conveyors - Walking MEMS Micro-robots -

Multi-robot systerll: Micro-robot porvering, N4icro-rolrot comntunication.

actuators - Design
9

Total Instructional Hours 45
u'ill be etocourse

Course
Outcome

COl : Explain and apply the concepts of mass" energy, and momentun.r balance in
microrobotics.
CO2: Apply adapt. and syrthesize leamed engineering skills to create microrobot.
CO3 : Model mi crorobots for di fferent roboti cs appli cati on s

CO4: Fom.rulate the specifications and design o1'mechah-onic systems.
3O5: Program the Microrobot for different robotics applications

TEXT BOOKS
r1-
t2-

ulian W Gardner" "N4icrosensors: Principles and Applications". 2nd edition. Wile1," 2007

Nicolas Chaillet. Stephane Rangier "\.,licrorobotics for l\,licromanipulation", John Wile.v & Sons" 2013.

. 2nd edition,uf and KirtWilliams, " lntroduction to sYstenls

-MetinSitti. "Nlobile Microrobotics", MIT Press. 2017

/.'

a Dean { en, Wrnr*Lnairtnan . Bcs
flICT - HiCET

Hif H]r
ics;
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Mapping of COs with POs and PSOs

colPo PO1 PA2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PA12 PSO-1 P50-2

co1 3 2 1 2 2 t 2 2 5

co2 3 2 1, 2 2 1, 2 2 3

co3 3 2 1 2 2 1 2 2 l

c04 3 2 1, 2 2 1, 2 2 3

co5 3 2 t 2 2 1, 2 2 2

AVG 3 2 1, 2 2 1. 2 2 )

e l-lou,. 2-ntediunr, 3Jrigh,'-"- no conelation
r Note: The average value of this course to be used for program articulation rnatrix.

Uu Dean m
TTiCET
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Hindusthan College of Engineering und Teclrnology
(An Ar,rtonor.n otrs I r.r sti tution. Affi li ated to Auna [Jn ivers ity,
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NAAC u,ith'A++' Grade)Valley Canrpus, Pollachi
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DETAILS OF CHANGES CARRIED OUT IN CURRICULT]M & SYLLABUS

CBCS PATTERN

UNDERGRADUATE PROGRAMMES

B.E. MECHATRONICS ENGINEERING (UG)

REGULATION-2019

For the students admitted during the academic year 2021-2022 and onwards

SEMESTER I

SEMESTERII

S.No.
Course

Code
Course Title Type L T P C CIA ESE TOTAL

THEORY

1. 2lHEll0I Technical English HS 2 I 0 ^l 40 60 r00

., 21MAtr02 Calculus and Linear Algebra BS J I 0 4 40 60 100

TIIEORY & LAB COMPONENT

3. 2lPHl151 Applied Physics BS 2 0 2 J 50 100

4. 2tcY1l51 Ch emi stry for Engineers BS 2 0 2 ., 50 50 100

5.
21CS1151 Plthon Programming and

Practices

ES 2 0 2 J
50 50 100

6. 2t[IF.,1152 Engineering Drawing ES I 0 4 J 50 50 100

7
ztIJEt70t Language Competency

Enlrancement Course - I

HS 0 0 2 I
100 0 100

8. 2tIJEt072

Career Guidance - Level I

Personality, Aptitude and Career

Development

EEC 2 0 0 0 100 0 100

9. 2tHEt073 Entrepreneurship & Innovation EEC 1 0 0 0 100 0 100

Total: l5 1 11 20 550 350 900

As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit Course

S.No.
Course

Code
Course Title Typ" L T P C CIA ESE TOTAL

THEORY

I 21HE2101 Business English for Engineers HS 2 I 0 J 40 60 100

_urc

O
e

127
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2. 21MA2101
Ditiel'enti a I Equations and

Conrplex Variables

rlS -1 I 0 4
10 60 r00

21N{E2101 Engineering \4echanics ES -l 0 0 J 40 60 100

THEORY & LAB COMPONENT

4. 2tPH275t Material Science BS 2 0 2 3 50 50 100

2tcY2t51 Environnrental Studies BS 2 0 2 J 50 50 100

6. 2l MT2153
Basics of Mechatronics

Engineeling

ES 2 0 2 -1

50 50 100

PRACTICALS

7 2tGE200t Engineering Practices Lab ES 0 0 4 2 60 40 100

8.
2tHE270t Language Con.rpetency

Enhancenrent Course - II

HS 0 0 I I
100 0 100

MANDATORY COURSES

9. 21IJ82072

Career Guidance Level - lI
Personality, Aptitude and Career

Developnrent

EEC 2 0 0 0 100 0 t00

Total: t6 2 11 22 415 42s 900

SEN{ESTER III

L T P C CL{ ESE TOTALS.No Course Code Course Title Type

THEORY

J I 0 4 40 60 100l. 21NrA3101 Fourier Series and Statistics BS

100PC J 1 0 4 40 602. 21MT3201 Mechanics of solids

60 100PC -:) 0 0 -l 403. 21]MT3202 Industrial N4otor Control

60 100PC J 0 0 J r101. 21N{T3203 Digital Electronics in

l\4ech atron i cs S.vstenr s

THEORY AND LAB CON{PONENT

0 2 J 50 50 1005 21MT3251 Production Technology PC 2

PRACTICALS

0 0 j t.5
60 40

1006. 2rMT3001 Con.rputer Arded Drafting

Laboratory

PC

3 1.5
60 40

100L.rdustrial Motor Control

Laboratorl,

PC 0 07. 21MT3002

N{ANDATORY COURSES

r00N4C] 2 0 0 0 100 08. 2I N{C3I9-I Indian Constitution

2 0 0 0 100 0 1009. 21H83012

Career Guidance Level - III
Personality. Aptitude and

CareerDeveloprnent

EEC

100EEC i 0 0 0 100 010. 21HE3073 Leadership Management Ski lls

t9 2 8 20 630 370 1 000/+E\

IJ

H
,t 128



S.No Course Code Course Title 1l';,e L T P C] CIA l-s r.l TOTAL

THEORY

I 2lMA4l01 Numerical Methods BS J I 0 4 40 60 r00

2. ztil{T42Al Microcomputer Systenrs

and Microcontroller

PC -) 0 0 -1 40 60 100

J. 21MT4202 Thermodl,namics and Fluid

Errgineering

PC --) I 0 4 40 60 100

4. ztwT4243 Theory of Machir.res PC J I 0 4 40 60 100

THF],ORY AND LAB CON{PONENT

4.
2tu't4251 Sensors and Signal

Conditioning

PC 2 0 2 J
50 50 r00

PRACTICALS

6.
21MT4001 Assernbly Programn.ring

and Interfacing Laboratory

PC 0 0 J 1.5
60 40 100

7
21M"r4002

Solid and Fluid Mechanics &

Machinery Laboratory PC 0 0 J 1.5
60 40 100

MANDATORY COURSES

8. 2tMC4t9t
Essence of Indian tradition

knowledge Value Education
MC 2 0 0 0 r00 0 r00

9.
21Hf,4012

Career Guidance Level - IV
Personal ity, Aptitude andCareer

Development
EEC 2 0 0 0 t00 0 100

10. 21H84073 Ideation Skills EEC 2 0 0 0 100 0 100

Total 20 2 t0 2t 630 370
100

0

:rh-illt-S i Li{ i \'

SEMESTERV

TotalCategory L T P C CIA ESE
S.

No

Course

Code

Course Title

40 60 100PC] J I 0 41 21MT5201 l\4achine Desisn

40 60 100
PC 0 0 3

2.
21M"ts202 Industrial Automation and

Control

60 100
PC J 0 0 J

403.
2rMT5203 Control of Mechatronics

Systems

r00PE

>-\
J 0 0 J 40 604. 21MT53XX Professional Elective - I

fr
()
U
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7 21MT5251 Fh-rid Pou,et Sl,stenrs PC 2 0 2 J 50 50 100

8. 27MT52s2 Obi ect Ori ented Prograrrrnine PC 2 0 2 J 50 50 100

PRACTICALS

9.
21MT500r Computer Aided Machine

Drawing Laboratory

PC 0 0 J 1.5 60 40 100

10. 21MT5002 Industrial Auton.ration and

Control Laboratory - I

PC 0 0 -1 1.5 60 40 100

MANDATORY COURSES

11. 21HE5071 Soft Skills - I EEC 1 0 0 I 100 0 I00

12. 21H85072 Design Thinking EEC I 0 0 I r00 100

TOTAL 18 I 10 24 580 420 1000

SEMESTERVI

S.

No

Course

Code
Course Title Category L T P C]

CIA ESE Total

THEORY

I 2lMT618l Total Quality Managentent HS .) 0 0 J 40 60 100

2
21N,tT6201 Design of Mechatronics

Systenrs

PC J 0 0 J
40 60 100

21MT6202 CNC Technologl, PC J 0 0 J 40 60 100

4. 2lMT63XX Professional Elective - II PE 3 0 0 J 40 60 r00

5. 21XX6401 Open Elective - I OE ., 0 0 J 40 60 100

THEORY WITH LAB COMPONENT

6. 21l4T6251 Vetlonics PC 2 0 2 3 50 50 r00

PRACTICALS

7 21MT6001 CNC Laboratory PC 0 0 J 1.5 60 40 100

8.
2rMT6002 Industrial Automation and

Control Laboratory - II
PC 0 0 1.5

60 40
100

9. 21MT6701 Inplant Training / lntemship * EEC 0 0 0 60 40 100

g'
(J
P
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10. 2tHE601t Soli Skill II EEC I 0 0 1 100 0 100

11 21HE6072 Intellectual Ploperry Rights (IPR) EEC 0 0 I 100 0 100

TOTAL t6 0 8 24 630 470 1100

S.No. Course Code Course Title T"vpe L T P C CIA ESE TOTAL

PROFESSIONAL ELECTI\ry I

I 21MT5301
Engineering Metrology ar.rd

1\,leasurements
PE 0 0 -f 40 6L) r00

) 2lN{T5302
Non -Traditional Machir.ring

Techniques
PE -) 0 0 -l 40 60 100

3 21MT5303 Automobile Systems PE -') 0 0 J 40 60 100

1 21MT5304 Operatior.ral Research PE J 0 0 J 40 60 100

5
21MT5305 Materials Science and

Applications
PE -l 0 0 J

40 100

PROFESSIONAL ELECTIVE II

I 21N{T6301 Embedded System PE -1 0 0 -l 40 60 100

2 2t N{T6302
Discrete Event Systenr

SinTulation
PE J 0 0 .J 40 60 100

3
2l MT6303 Product Desigr.r and

Developr.nent

PE J 0 0 3
60

1
21MT6304 Non-Destructi ve Testing

fechniques
PE 3 0 0 J

40 60 100

5 21MT6305 Di stinctive Electrical N4achines PE -l 0 0 3 40 60 100

OPEN ELECTI\/E

S.No. Course Code Course Title T)'pe L T P C CIA ESE TOTAL

2l N'IT6,10l Industrial Safety

and Environment
OE J 0 0 J 40 60 100
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No

('ourse

Code
Course Title Category L T P C CIA ESE Total

THEORY

I 2tMT720t Virlual lnstrumentation and

Human Machine Interface

PC J I 0 4 ,10 60 r00

2. 21MT7202 N4achine \/ision Sl,stenrs PC -l 0 0 J 40 60 100

3 21MT73XX Professional Elective - III PE J 0 0 ., 40 60 r00

4. 21XX7401 Open Elective - II OE -) 0 0 J 40 60 100

TI{EORY WITH LAB COMPONENT

5. 21MT7251 Industrial Robotics PC 2 0 J 3.s 50 50 100

PRACTICALS

6. 21MT7001 CAE Laboratory PC 0 0 -1 1.5 60 40 100

PROJECTWORK

21MT7901 Project Phase - I EEC 0 0 4 2 60 40 100

TOTAL t4 I 10 20 330 370 700

Slr\lLSitri< Vtl

PROFESSIONAL ELECTTVE III

OPEN ELECTIVE

S.No. Course Code Course Title Type L T P C CIA ESE TOTAL

t. 21MT730t Mobile Robotics PE 3 0 0 J 40 60 r00

) 21MT7302 Textile Autonration PE J 0 0 J 40 60 100

21MT7303 N,ledical N4echatronics PE J 0 0 J '+0 60 r00

4. 21MT7304 Disaster Management PE J 0 0 -) 40 60 100

5. 21MT7305 Factorl, Alttorllati otl PE 0 0 J 40 60 100

S.No. Course Code Course Title Type L T P C CIA ESE TOTAI,

I 27NTT7401 Project
Managenent

OE -) 0 0 J ,10 60 I00

Cn

*
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S.No
(--oursr:

Code
Course Title Type L T P C CIA ESE TOTAL

THEORY

1. 2lMTS3XX Professional Elective - IV PE -l 0 0 J 40 60 100

2. 21MT83XX Professional Elective - V PE J 0 0 -1 40 60 100

PR{CTICAL

2rMT8901 Project \\/ork - Phase II EEC 0 0 l6 8 100 0 r00

TOTAL 6 0 16 t4 180 120 300

PROFESSIONAL ELECTIVE ry

60 1000 0 -l 40PF, J2tN{T8301

Rapid Prototlping

and Reverse

Engineering

I

60 100J 0 0 40Industrial IoT PE2. 21MT8302

J :10 100PE f 0 0

Artificial

Intelligence

for Mechatronics

Engineering

1 2rMT8303

40 6t) 100J 0 0 -1

MEMS and Nano

Technology
PE4. 21MT830,1

40 60 1003 0 0
Information System

lbr Engineers
PE5. 2I N{T8305

PROFESSIONAL ELECTIVE V

ESE TOTALP C CIAT]'pe L TCourse TitleS.No. Course Code

r000 -:) 40 60PF, J 0
N4achineries in

Agricultule
I 2l N{T8306

1003 40 6i)PE 0 0

Industrial Diagtostics

and

Maintenance

Techniques

1 21MT8307

60 1000 0 f 40PE 32 r N{T8308

Engineering

Economics and Cost

Analysis

60 1000 0 3 40PE J21MT8181
Principles of

N4anagerrent
4.

60 1000 0 .J 40PE

**
J

Professional Ethics in

Engineeling A,
5. 21MT8182

a.
I!
.v
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S.No. Course Code Course Title Type L T P C CIA ESE TOTAL

LIFE SKILLCOURSES

1. 2tLSZ40l
General Studies for
Conrpetitive
Examinations

OE J 0 0 J 40 60 100

2. 21L52402
Hurnan Rights,
Wonren's Rights and

Gender Equalitl,
OE 0 0 J 40 60 100

3. 2lLSZ403
Indian Ethos and

Human Values
OE J 0 0 J 40 60 r00

4. 2|LSZ404
Indian Constitution
and Political Systent

OE -l 0 0 J 40 60 100

5. 2tLSZ405
Yoga for Hulnan
Excellence

OE J 0 0 40 60 r00

a

LISl UI. OPI,N I'I,I]L,I'I\,ES _ IIi],( IIAI I{Uh\I(,S LNGINI,EI{ING

Enrollment for B.E. / B. TECH. (HONOURS) / Minor Degree (optional)

A student can also optionally register for additional courses ( 18 credits) and become eligible for the arvard of B.E.

/ B. Tech. (Honours) or Minor Degree. For B.E. / B. Tech. (Honours), a student shall register for the additional

courses ( 18 credits) from seurester V onwards. These courses shall be fi'om the same vefiical or a combination of
different verticals of the satne prograrnme of study only. For minor deg'ee, a student shall register for the

additional courses (18 credits) from semester V onwards. All these courses have to be in a particular vertical from

any one of the other programtnes.

CIause 4.10 of Regulation2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) / Minor Degree

(Optional).

VERTICALS FOR MINOR DEGREE

Heads are requested to provide one vertical from theil prograln to offer for other program students to register for

additionai courses (18 Credits) to become eligible for the B.E./B.Tech. Minor Degree.

Note: Each programme should provide verticals for rninor degree

PERIODS
PERWEEKS

NO.
COTIRSE

CODE COTIRSE TITLE
CATE
GORY

L T P

TOTAL
CONTACT
PERIODS

CREDITS

1. 21MT5601
Sem 5:

Basics of Mechatronics System MDC 3 0 0 3 3

1 21MT6601
Sem 6:

Sensors and Interfacing N,{DC 3 0 0 J 3

J 21MT6602
Sem6:
Hydraulics and Pneumatics X4DC 0 0 J 3

4. 2tl{T760t
Sem T:

PLC and SCADA MDC ., 0 0 .J 3

*,()
P
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21MT7602
ISenr 7:

lRoboti., and its applications
I

I\4DC] 3 0 0 3 J

6. 2tN{T8601
lsenr 8:

lOes; gn ol I\ lechatron ics S1'stenr
I

N4DC 3 0 0 3 3

*MDC - Minor Degee Course

In addition to the above the follorving additional courses for lt4inor Degree can also be given

to the student's common to all the branches.

VERTICALS FOR HONOURS DEGR-EE

Vertical I
Fintech and Block Chain

\/ertical II
Entrepreneurship

Vertical III
Environment and Sustainability

Financial Managerlent L- oundations of Entrepleneurship Sustainable infi-astructure Development

Fundainenta1s of Inr.estrlent
Tearr Building & Leadership

Managernent ltrr Busirress

Sustainable A-ericuiture and Environmental

Management

Banking, Financial Sen jces

and Insurance

Creatrvity & Innovation ur

Entrepreneurship
Sustainable Bio Materials

Introduction to Blockchain and

its Applications

Principles of Marketing

Managerlent for Business
Materials for Energy Sustainability

Fintech Personal Finance and

Payments

Hurlan Resource Managen'ient for
Entrepreneurs

Green Technology

introduction to Fintech Financing Neu, Business Ventures
Environmental Quality Monitoring and

Analysis

Vertical I
Industrial Automation

Vertical II
Medical Mechatronics

Vertical III
Applied Robotics

21MT5204

Concepts of Machines and

Mechanisms

21MT5205

Robotics in Medicine

2l MT5206

Robots ar.rd Systems in

Smart Manufacturing

2I}'{T6203

Drives and Actuators for

Autornatiou

2tM'f6205

Brain Con.rputer lnterface and its

Applications

21MT6207

N,Iedical Robotics

21MT6208

Agricultural Robotics and

Automation

21MT6204

Power Electronics

2l I\,fT6206

Digital Image Processing

21MT7203

Advanced PLC

2tMT7205

Radiological Equipment

21MT7207

Collaborative Robotics

22MT7204

Distributed Control Systern

21MT7206

Biomaterials

21MT7208

Robot Operating Systerns

22MT8201

HMI & SCADA

22MT8202

Bionics

22MT8203

Humanoid Robotics

,h{tc C

qf.
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S.No.
Clourse

Code
Course Title Category

Periods per\tr/eek
TCP CIA ESE Total

L T P C

1 21MT5204
Sem 5:

Concepts ofNlachines
and Mechanisms

PC J 0 0 -1 J 40 60 100

2 21MT6203
Sem 6:

Drives and Actuators

for Automation

PC J 0 0 -'t -) 40 60 100

J 21MT6204 Sem 6:

Power Electronics
PC 0 0 J J 40 60 100

4 21MT7203 Sem 7:

Advanced PLC
PC J 0 0 J J 40 60 100

5 21MT7204
Sem 7:

Distributed Control

Systern

PC f 0 0 J J 40 60 100

6 21MT8201 Sern 8:

HMI & SCADA
PC J 0 0 J J 40 60 100

lJ t ecil (ligns) i{ectratronics Lugnreenng Speciaiiz-ation In lntluslrial r\utollatiot1

B Tech (Hons) N{echatronics Engineering Specialization in Medical Mechatronics

B Tech (Hons) Mechatronics Engineering with Specialization in Applied Robotics

S.No.
Course

Code
Course Title Category

Periods per Week
TCP CIA ESE Total

L T P C

t. 21MT5205
Sem 5:

Robotics in
Medicine

PC -) 0 0 -1 J 40 60 100

., 21MT6205

Sem 6:

Brain Computer
Interface and its
Applications

PC -l 0 0 J -) 40 60 100

3. 21MT6206
Sem 6:

Digital Image
Processing

PC J 0 0 J -) 40 60 100

4. 21MT7205
Sen.r 7:
Radiological
Equipments

PC J 0 0 J 3 40 60 100

5. 21MT7206 Sem 7:

Bionraterials
PC ., 0 0 J -l 40 60 100

6. 21MT8202 Sem 8:

Bionics
PC J 0 0 .J J 40 60 100

Periods perWeek
ESE TotalTCP CIA

L T P C
CategoryCourse TitleCourse

Code
S.No.

10040 60J JJ

\
0 0PC

a1#

Sen.r 5:

Robots and Systems in

Sruart Manufacturir.rg
1. 2rMT5206

E
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2. 21MT6207
Sern 6:

Medical Robotics
PC J 0 0 J f 40 60 100

3. 2 r N4T6208

Serr 6:

Agricultural Robotics

and Autonratiort

PC J 0 0 3 -) 40 60 r00

4. 2t}dT72A7
Ser.r.r 7:

Collaborative Robotics
PC J 0 0 -1 J 40 60 100

5. 21MT7208
Sem 7:

Robot Operating
Systems

-l 0 0 -) 40 60 100

6. 21MT8203
Senr 8:

Humanoid Robotics
PC J 0 0 J 3 40 60 100

Note: Each programnle should provide verticals for Honours degree

SEMESTER-WISE CREDIT DISTRIBUTION

Credit Distribution R2019

Chairman, Board of Studies n Aca cs

L

ffi^,
- BoS

PRINCIPAL
Hindusthan College 0f Engineering & Tecinolc,

COIMtsATORE - 6/01 032.

B.E. / B.TECH. PROGRAMMES

Credits per Semester

VIIIv VI vIItII IV
Course
Area I II

S.No.

L13HSC 4 4I
2810 4 4BSC 10,,

118ESC 33

76t2 1217 19\64 PCC

6 153 335 PEC

63 36 OEC

8 18) 3 237 EEC

J J ,/MCC8

r6520 t42l 24 24't, 2020Total

TotalVtr VIIIv VIIII IVI ilSemester

t4 16524
l

202422 20 2t20Credits

lttcT - T{icET Dean S#;*t".'
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Programme Course Code Name of the Course L T P C
BE 21t\4'f 12.01 Vifiual Ltstrun'rentation and Huntan N{achine Interface J 1 0 4

Course
Objectii,e

t.
2.
J.

1.

5.

t.inderstand the basic componelrts of virtual instrunrentation svstenr
To develop a VI program using various techniques
Identily elements of data acquisition for softu,ale and hardrvare installation
To gain the knorvledge about different tlrpes of con.rmon instrument interfaces
To learn todevelop applications based on virtual instrumentation svstem

Unit Description Instructional
Hours

A

Diagranr and Architecture of a Virtual Instruntent - Hardu,are and
Softr'l,are in vI - virtual instrumentation for Test. control and Design - virtual
instrurnent ir.r Engineering Process - Graphical programnring in Dati Florv , HMI /
SCADA Software.

Conventional and onal Virlual
Instrunrents - Blocl<

- VI Vs Tmditional

9+3

II
Progr anrsControllin-s Structures danthroLr_{rh Case andoops oops

Structures: Flat andSequence Stacked shiftsequeltce 'eedbackFsequence Register
'ornrulaF NodesNodes Clusters Emor CharlsWaveforr-n andAn'ays I-Iandling

Waveform XY File Lto.Gmphs

9+3

AACQ BASICS

III Concepts DataAcquisition HardwareAcquisition Installation
and Configuration Components AssistantSignalDAQof DAQ Accessory DAQ

Hardware Softu,are.DAQ DAQ
9+3

IV Interfaces: RS 232 / RS485 -
Interfaces: USB-PCI - PCI - X - pXI- PCMCIA - SCXI-VX _ LXI.
Conrmon - VISA standard - Bus 9+3

in LABVIEW - Notifiers, Simple Read Only Sener
Wlite Server-
The students can desigr anyone ofthe follorving
l. Design a Simulator Barometer using LabVIEW.
2. Design a LabVIEW Progrant to Sinrr-rlate Virtual J,

ofo11 Insh'umentation:VirtualApplicati Watch VIEWLabStopDigital BCD touslng
Seven Decoder Control PIDCruiseSegment Controller Client Server Application

WrTwo Cor-ur-nunicati Readay oil'

o1,stick.

9+3

Total Instructional Hours 45+1 5-60
On con.rpletion ofthe course the students will be able to

Course
Outcome

c02: Develop programming through LabvIEW graphical programming enyirounrent
CO3: Experiment urith data acquisition hardu,are and LabMEW softwar.e
CO4: Apply the knowledge of contmon instrument interfaces and bus
interfaces

COl: Demonstrate the basic concepts about virtual instrunrentation

co5 and the industrial
TEXT BOOKS
T1-
T2-

ovitha.I, .T I/i t'tttuleronle. Ins tt"untentil iou l',l 1, trL/Lab PHI PriLrsiug vate 20 2.Learning Lintited.
S. Sumathi &P Virhral y,ithhtstnunentotion.Sureldta, LtLb ACMEvrEW" Private 02 11Leanring Limited,

REFERENCEBOOKS:

Jeffi'eyTravis & Jim Kring, "16b fisv;.fbr Et)et),one', PHI Learning Private Limited, 3,d Edition.
Jeffrey Beyon. "Lab view : Programrning, Data Acquisition and Analysis". PHI Lea6ing private

VlEll/",McGra
'Lab

Neu,Y

R1 &Gupta .Iohn" Instrnnenlu/ion LobSanjay Joseph Hili"Vifiual Lrsittg NeuY 20 0Education, ork.
R2- &Johnson JfuchardGury YIEW 4d'ennlngs, HillMcGrawProgrommingGraphical Edition, Education"

2006.ol-k,

2007R3-
R4-

tlit, C

I
Uw demi*o*r,Wo*

i IttCT - TI1CET

Sean
HiCEf
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iviapping of (:us with Pos ano t'5us

PSO-1 PSO-2PO11 POLTPO8 PO9 PO10PO6 PA7PO3 P04 PO5co/Po PO1 PO2

a) 21,
1.co1 3

2 22 23 21.3 2co2 3 3

2'l 2323 2 2co3 3 3

')) 1.22co4 3

2 22 21 23 2 2co5 3 3

2 20.8 1,81.2 1.81.61.8 1..2AVG 3 1.8

o

a

1-low', 2-medium, 3-high.'-"- no cotlelation
articulation matrix.Note: The value ofthis course to be used for

01

t:.J- BoS Dean ics)
MCT. HiCET }TiCET
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L iiEuR\ CULIKSES

Progranrme Coursc Codc Nanre of the Course L T P C

BE 21MT1202 Machine Vision S;,sten.t 0 0 -)

Course
Objectir,e

l. To descr"ibe knou,n basic principles ofMachine Vision Systen.r

2. To study tlre hrrage Acquisition and Lighting teclniques
3. Torevieu, Image processing techniques for Contputer Vision
,1. To study Mathenralical Transfon.ns necessaly for Image Processing.
5. To study son.re applications ofMachine Vision Algorithnts

Unit Description
Instructional

Hours
INTRODUCTION
IJuman visiorr - Machirre vision and Computer vision - Benefits of Machine vlslon -
Block diagrarn and Function of Machine Vision System hr.rplerrentation of lndustrial
Machine Vision System.

9

IN{AGE ACQUISITION

il
Lighting Techniques - Types and Selection - Machine Visjon Lenses and Optical Filters,
Specifications and Selection- Inraging Sensors - CCD and CMOS. Specifications -
Interface Architectures - Analog and Digital Cameras - Digital Camera
Interfaces - Camera Computer hterfaces.

9

IMAGE PROCESSING

m Fundamentals of Digital Image - Spatial and Frequency Domain - image segmentation-
Thr-esholding- Grayscale Stretching -lmage Smootl.ring and Sharpening - Edge
Detection - Binary Morphology.

9

IMAGEANALYSN

IV
Feature Extraction - Region Features, Shape and Size Features - Texture Analysis *
Template Matching and Classification - 3D Machine Visiolr Tecl.rniques - Decision
Making.

9

MACHINE VISION APPLICATIONS

V
Machine vision Applications in Manufacturing, Electronics, Printing, Phamraceutical,
Textile" Applicalions in Metrology and Gauging-Bio r.nedical Field, Surveillance. Bio-
metrics.

9

Total Instructional Hours 15

On completion ofthe course the students u,ill be able to

Course
Outcor-ne

CO1: hnpler.nent fundamental required fol Machine Visiort
C02:Evaluate the techr.riques fol Canrera Ligliting htterlace.
CO3: Develop Image Processing techniques for Machine Vision Systent

CO,l: lnterpret Image Segn.rentation and Representation Techniques

CO5: Develop an application using Machine Vision Techrtiques

TEXTBOOKS:
T1- A. Alexander Hornberg. "Hcntdbooli of Machine Vision". First Edition, 2006.

T2- Milan Sorraka, Vaclav hlavac, Roger Boyle, Intage processing, analysis cmcl macltine vision" First edition 2007

BOOKS:
Rl-
R2-
R3-

R4-

vies. "N,Iachine Vision''. Third edition. 2006.
Rafael C.Gonzales. Rjchard.E.Woods, "Digital Imuge Proces,siug Ptrblisherr ", Fourth Edition 2007.

Entanuel Trucco. Alessandro Verr-i, "lntroductory Techniques for 3D computer vision". 1't Edition. PHI Leaming Private

2006.
Herbert "N,lachine Vision s! Architecture and Sl,stenrs'" Acadernic Press. Irc 20 2.

tAca

, IIICT . HiCET
HiCET
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-1

Mapping of COs with POs and PSOs

colPo PO1 P02 PO3 PO4 PO5 PO5 P07 PO8 PO9 PO10 PO11 POLz PSO-1 PSO-2

col 3 2 3 3 3 3 3 1. 1

coz L 3 L L 1. 1" 2 1.

co3 t 2 3 L 1_ 1. 1. 2 2

co4 1 3 5 2

co5 1 1 1. 1. 2

AVG '1..4 2.2 1..2 t 1. 1. 1..2 1.8 1.6

a i-16q,, 2-medium, 3-high.'-"- no con'elation
Note: The avemge value of this course to be used for proeram arliculation nratrix.a

c - BoS a csi
MCT. HiCET ET]
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L T P CNarne of the CourseProgramme Course Code
2 0 3 3.5lndustrial RoboticsBE 2lt\41'7251

Coulse
Objective

1. To outline the errolutiolr of robots and its anatolny

2. To describe the various kinemalics and t'nverse kir.rematics of robot motions

3. To illustrate the principle ofrobot end effectors

4. To acquire knowledge about basics of robot programming

5. To discuss the applications ofrobots in industries

Instructional
HoursDescriptionUnit

FI]NDAMENTALS OF' ROBOTICS

6
Definition and Historl, of Robotics - Classification of Robots - Robot Anatonry - Robot

Coordinates - Workspace - Degrees of Freedom - Asimov's Laws of Robotics. Robot
Actuators and Drives.

I

ROBOT KINEMATICS

6II
L.rtroduction to Robot kinernatics - Homogeneous Trausfon.uations Folward
Kinematics - Denavit - Hartenberg (D-H) Representation - Inverse kinematics. Basics of
Trajectory Planning

ROBOT END EFF'ECTORS

6III Robot End effectors: Introduction - Types of EndEffectors - Mechanical Gripper' -

Tlpes of Gripper Mechanism - Other Tlpes of Gripper - Special Purpose Grippels -

Design Considerations - Tools as End Effector - Robot End Effector Interface.

ROBOT PROGRA.MMING

6IV Robot Progran,nrjng: Types - Lead tlirough and Textual Programming - Robot Languages
- Classification of Robot Language - Computer Control and Robot Softrvare.Val system

and languages.
APPLICATIONS OFROBOT

6

Machine Interface - Robots in Nlanufacturing and Non - Manulacturtng Appltcattons -
Medi cal Appli cati on s - Automati on ar.rd Mech atroni cs Appl icati or.rs

30Total Instructional Hours
LABORATORY COT]RSES

1. Programming for Point-to-Point Operation and Conlinuous Path Operatior.r.

2. Progranrming for Pick and Place Operation with and rvithout dela1,.

3 . Programniing for Estin.ration of Accuracy of a Robot.

4. Programming for Estin.ration of Repeatability and Resolution of a Robot.

5. Prograr.r-rming for Estirnation of work volume for different configuration of Robot.

6. Programming for Loading and Unloading Operations with Different Cycles.

1. Create a Model to Find the Force in Spring Damper at Static Equilibrium and Simulate using ADAMS Software.

8. Create Geor.netry of the Lift Mechanism and then Set the Constraints of the Model and Sin.rulate using ADAMS Software.

20Total Practical Hours

50! Total Instructional I{ours

On cor.npletion of the course the students u,ill be able to

Course
Outcome

CO1: Explain the basic concepts and working of robot.
CO2: Analyze the kinematics of robot motions for a given problem

CO3: Evaluate and construct a robot end effector for specific applications
CO4: Wr-ite programs for the given applications
CO5: Design a robot for real u,orld problems and applicatiotts

TEXTBOOKS:
T1- Mikell P. Groover, Mitchell Weiss, Roger N.Nagel Nicholas G.Odrey, "Inclustrictl Robotics Teclmolog),, Progrututrittgattd
Applications ", 2nd Edition, Tata McGraw Hill Publishing Company Limited. New De1hi,2012.

T2-saeedB.Niku "httrocluctiontoRobotics:Anob;sis.$.,s/errs. Applicutions",2'dEdition,JohnWiley&Sorrsltd.,Neu,Delhi,

r'@,.x2012

l)ean
n- trrrS

r flficT - HicET
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ii013iis
Rl- Deb. S.R, "RoDorics Technolog.l crnd Flexible Automation",2"d Edition, Tata McGraw llill Publishing Corlpany

Lin.rited,Neu, Del hi, 20 1 0.

R2- Klafter R.D., Chimieleu,ski T.A., Negin M.. "Robotic Engineering - An inleg'ated approach",PIJJ
Leatrring Pilr,atelimited, Ner.v Delhi, 2003.

R3- Fu K.S. Gonzaleaz R.C. and Lee C.S.G., "Robotics Contt'ol Sensing, Vision and Intelligence".Tata
McGraw HillPublishing CompanyLimited, New Delhi, 2008.

R4- John.J " htttoduclion to Robotics: l.[ecltanics &cottlt'ol" Pearson Fourlh editi 2018.

Mapping of COs with POs and PSOs

co/Po PO1 P02 PO3 P04 POs PO6 P07 PO8 PO9 PO10 PO11 POt2 PSO-1 PSO-2

co1 1 2 1 1, 1 L t

coz 1. 3 L L

co3 2 1 2

co4 3 3

co5 1 1 1, 1

AVG 0.6 2.2 0.2 0.2 0.2 0.2 0.6 1.8

a 1-low, 2-rnediun.r, 3Jrigh.'-''- no con'elation

\qiel The average value of this coul"se to be used for program articulation r.nab'ix.a

?r%
Dean ade

\
I
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Programrl-^ e Cnurse Code Name of the Course L P C
0

Course
Objective

1.

2.

J.

4.

5.

applications
To learn the basics of Finite Element analysis
To study the vari ous fail ure nrodes of en gineering components
To acquire knowledge on various loads and stresses acting on structures and
components

To inlr'oduce fundarriental s of the analvsis soltr.vare. its featur-es" and

To the students to different of sir.nulation and tool

Unit Description of the Experiments Practical
IIours

1 of a plate with a circulal hole. 3

2 Stress analysis ofrectangular L bracket J

J Stress analysis ofan axi-synmetric contponent J

4 analysi s of Cantilever beam 3

5 analysis of Simplysupported beam.
-)

6 anall,sis ofFixed beam 6

7 fi'equency analysis of a 2D corlrponent 6

8 frequency analysis of Cantilever beant

9 frequency arralysis of Aircraft wing J

10 stress analysis ofa 2D contponent -)

l1 heat transfer analysis of a 2D component J

t2
heat transfel analysis ofa 2D contponent

6

Total Practical 15

on ofthe course the students u,ill be able toOn

Course
Outcorne

Co2: Perforn the stress and deforn.ration analysis of different components
Co3: Analyze and simulate deformation plot for structural and thermal loads
CO4: Model and analyze the real-rvorld svstern.
CO5:Evaluate the performance of real-u,orld system.

COI: Execute stress calculaliotrs for various load conditions.

N{apping of COs with POs and PSOs

CO/PO PO1 P02 P03 P04 PO5 P06 PO7 PO8 PO9
POr

0
PO1

1

POI
1 PSO-1 PSO-2

co1 2 2 2 2 2 2 2 2 2 2 2 2 1

co2 3 2 2 2

co3 J J 2 3 -)

co4 1 1

cos 2 2 2 2 2 2

AVG 2.3 1.8 2 1.75 2 2 2 2 1.5 2 2 1.5 1.8 1.8

a

a

1-lou,. 2-ntedium, 3-high,'-"- no corelation
arliculation ruatrix.used forNote: The value

(1!

))
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(-L T P,\anre of lite cotil'ser r()gia rlr ltre Course code

20 4PROJECT PHASE IB.Tech 2tMT79A1

The student should be made

I To acquaint rvith the pt'ocess of and converting it into the ploblenlidentit-ing tl,e needs

To familiarize the process of solving the problern in a grouP.

--)

To acquaint rvith

to the problerrrs.

to attenrpt solutionsof slcbathe engrneeflngapplyingprocess

4 To inculcate the process olself-learning and research

To prepare the product ideas lior.rr the real tir.ne problenrs

Objective
Course

5

Hours

(.

Guidelines for Project Phase I

1. Students shall form a group of 3 to 4 students. rvhile forming a group shall not be allowed less than

tl.rree or more than four students, as it is a group activity'
2. Students should do survey and idartify needs, which shall be convefied into problem statement for

mini prcrject in consultation with faculty snpervisor/l.read of department/internal committee of faculties'

3. Students hall submit irnplementation plan in the fomr of Gantt/PERT/CPM chart, which will cover

weekly activity of mini Project.
4. A log book io be prepared by each group, wherein group can record weekly work progress'

guide/superl'isor can verifl' and record notes/coilments'
5. Faculty iupervisor may give inputs to students during mini project activity; holl'evel', focus sha11 be on

self-leaming.
6. Students in a group shall understand problem effectively, propose multiple solution and select best

possible solution in consultation with guide/ supervisor'
j . Students shall convert the best solution into working model using various components of their domain

areas and det-uonstrate.

8. The solution to be validated with proper justification and repofi to be compiled in standard format of

University of Mumbai.
g. With the fbcus on the self-learning, innovatior.r, addressing societal problems atld entrepreneurship

qualitl,deyelopment u,ithin the students through tlie N4ini Projects, it is preferable that a single project

of appropriate level and quality to be carried out by a1l tl.re g'oups of the students.

10. Ho*,ir,er, based on the individual students or group capabiliq', u,ith the nrentor's recotrulendatiorrs. if
the proposed Mini Project adhering to the qualitative aspects mentioned above gets cornpleted in odd

selnester, then that group .ur., be allowed to work on the extension of tl.re Mini Project rvith suitable

improvements/modi-fications or a completely nerv project idea in even semester. This policy can be

adopted on case bY case basis.

Guidelines for Assessment of Project Phase Il Term Work

. The review/ progress monitoring contrrittee shall be collstituted by head of departn-rents of

each institute.
. The progress of mirri project to be evaluated on continuous basis, lninimum trvo reviervs in

each semester.
. ln continuous assessntent focus shall also be on each irrdividual student, assessment based on

individual's contribution in group activity, their ur,derstanding ar.rd response to qtrestions.

Distribution of Term work marks for both semesters shall be as below;

. Marts awarded by guideisupervisor based on log book : 10

. Marks awarded by review committee : 10

Quality of Project rePoIl : 05

45Total Instructional Hours

91_
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Course
Outcome

c(-)t ldentil-r, problenrs based on societal /research r reeds.

c02 Appll, Iirorvledge and skill to solve societal problerlrs itt it utottp

c03 Develop interpersonal skills to u'ork as trleurber ofa group or leader.

c(]4 Drarr the proper

experir.nenf allsitnulati on s.

fionr available results tl.rrough theoretical/

co5 Anall,se tl.re impact oi soltrtions in societal attd etrvirot-tt-tretltal cotltext for strstainable

development.

N'lapping of COs u'ith POs and PSOs

l,ol2 PSO-
I

PSO.
2PO8 PO9 POIO POllPO4 PO5 PO6 P07COIPO POl PO2 P03

2 J2 ) 2 2J --) J J jJ 2 2col
2 2 JJ 2 3 2J -) ) Jco2 J 2 2

J-) 2 2 2J J J J 2J 2 2 Jco3
JJ 2 2 2J J 3 2J 2 2 J -lco4

2 2 2 JJ -) 2 J2 2 J -l Jcos J
2 2 .)2 2 2 22 2 2 2 2A\/G J 2

l-lou,, 2-mediunr. 3-high. '-"- tto correlation
value ofthis course to be used forNote: The articulatior-r nratrix.

,n*rrMo*
, IVICT. HiCET

Dean d.e ics|
HiCET

q

1"

(',ii:Cf

!r1 Lt,

p

\ n,v

146



L T P CName of theCourse CodeProgranune
0 J3 0\4obi1e Robotics2r \4T7301BE

Course
Objective

].
2.
J.
4.
5.

Identif, the Robot perfornlance
Locate tlre Robot and Mapping

ofMobil rohotsKinenraticand nrodelin,eDesign
RobottheforandPaththe TrajectoryDevelop

Sensorscharacteri sti CS through

and NavigationWrite algorithms in Path
Instructional

Hours
DescriptionUnit

MOBILE ROBOT

Model, Representing Position. Wheel Kinerratic Constraints and Robot Kinenlatic
9

I

9T

Wheeled, Aerial. Key lssues ttr

Model - Forwald Kinematic
Introduction - Locorrotion, Classificati
Locomotion. Mobile Robot Kinematics

on - Legged,
- Kinematic

ofRobot DegreesDeg'ee of Steerabilityof MobilityDegree
Motion ControlConsiderationsRobots Path andFreedom Holonomic Trajectory

Loop Control and Feedback Contlol.

Constrainls.
WORKSPACEROBOT

9Sensor - Heading Sensor- Acceler"ometers - Inertial X4easurement - Ir4otion Sensor -
Uncertainty in Sensors" WheelSensors for Mobile Robots - Classi fi cati on. Performance.

Vision Sensor Basics of ProcessingensorsS ImageVision,CorlputerRange
LocationDataExtractioneatureFT

PERCEPTION

m

9IV

9

45

On

Based MapRepresentation,Localization Navigation.Major
oflocalization SystenlsProbabilistic ExamplesMapRepresentation,

Velocit1,
fieldand Planning

NTechniques

ofthe course the will be able to

TION

Map
NAVIGATIONPLANNING

Avoidance - Bug Algorithm, Histogram, Curl'ature
Architecture - Case Studies on Rock Climbing.

CO1: Design and Modeling of \4obile Robots

CO2: Model the Trajectory Path of the Robot

CO3: Inte,rpret vadous Sensors used for Perception

CO4: Prepare Localizing and Mapping the Robot

CO5: Develop the Navigatiot.r Path ofthe Robot

Course
Outcome

TEXT BOOKS

"Robotics. Springer,

120 1.MITlt[obile Robots Press,Ato t.ttonoliloLr.s Edition,IntrocluctionNourbakhsh.
20 13.4thControl Edition,ondPlcul'rirtgMoclelling,et.al,

REFERENCEBOOKS:

T1- Siegrvart,
T2- Siciliano.

Rl-
R2-
R3-
R4- Mobile Robotics", 2"d Editioll, PHI Learning Pvt Ltd, 2011.

& Implententalions
Springer, 2008.

3'oChoset Et. al, "Principles Edition, MIT Press, 2011of Robot llotion: Theory, Algorithnt
41r',Edition,Siciliano, Khatib. Eds., "Handbook of Robotics",

" Edition, MIT Press, 2010.Thrun, Burgard, Fox, "Probabil istic Robolics ", 1

Roland Siervart et al, "lntroducton to Autononlous

WEB REFERENCES:

- strengthen - case - for electric - collar -

12.doc
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Mapping of COs with POs and PSOs

colPo PO1 P02 PO3 PO4 PO5 PO6 PA7 PO8 PO9 PO10 PO11 POtz PSO-1 PSO-2

co1 1 t 1 t t 1,

co2 L 3 1, 2

co3 2 1 2

c04 3
)
J

co5 1, 1 t 1

AVG 0.6 2.2 o.2 0.2 o.2 0.2 0.6 1.8

a

a

1-lorv. 2-medium. 3-high, '-"- no cotrelation
Note: The average r,'alue of this course to be used for program articulation nratl-ix

\iw'r*Ch'"; r*rY{ BUS Xlean ics)
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I lltut\) L Llut\5r)

T P CLName of the CourseProgramme Course Code
0 0 33"fextile ALltorllaliotlBE 21MT7302

Course
Objective

l. To sut.nmarize the Basic concepts and list the Basic processing ofthe TextileTechriology
2. To familiarize u,ith tlie Basics of Spinning
3. To interpret the Basics ofWeaving Process ar.rd its Variables

1. To operate the Automated Spinning Macl.rines

5. To impafi the knowledge about the Basics ofWaving Machines

Overvieu,of Textile Manufacturing - Irrtroduction to Autontation in Textile Lldustries -

Ob-jectives and Process Variables in Pr"ocessing Machines - Singeing - Desizing -

Scourir.rg - Bleaching - I\4ercerizing - Dyeing - Printing - Finishing - Robotics in
Textile Industries.

Unit Description

9I

History of Textile Technology and its Advancements - Introduction to T
BASICS OF PRO

Fibers -

Instructional
Hours

BASICS OF SPINNING

9II Spinning Process Flou,Chart - Objectives and

Machineries - Mixing - Blow Room - Calding
Process \rariables of Textile Spinning
- Draw Frame - Corlbing - Speed Frante

- Ring Fran.re - Rotor Spinning.
BASICS OF

9III Weaving Process Flowchart - Objectives and Process Variables in Weavin-s -

Preparatory Winding, Warping, Sizing and Bearning - Objectives and Process Variables

in Weaving - Drawing In, Knotting, Denting and Weaving.

AUTOMATION IN SPINNING N{ACHINERY

Length Monitors - Data Acquisition System for Spinning Preparatory - Ring Spirming -

Monitors and Controis - Sizing Macl.rine Monitors and Controls - Auto Reaching /

Drau,ing In and Knotting Macliine Monitors and Controls - Data Acquisition System in

Weaving Pl'eparatorv and Weaving - Hunlidification Systems - Weaving. Dyeing-

9IV

9V

Machinery Material Flow and its Variation Controls -

Levelers - Safety Switches - Production and Quality
Feeders & Stop Motions - Auto

Monitors - Full Doff and Preset

Yam Cleaner Controls - Knotter / Splicer Carriage Controls - Walping Machine

Rotor - CAD I CAM / CIM in
MACHINERYAI]TOMATION IN WEA

Printing. Apparel Prodr.rcti on

45Total Instructional Ilours

On completion ofthe course the students tvill be able to

CO2: Describe various process involved in Spinning
CO3: List out the various process involved in Weaving
CO4: Explain various stages of Automatiot.t scopes irl Spinning Machinery

CO5: Outline the role of computers in Autonrated Weaving Machinery

arrd Manufacturing with Textile FibersCOl: Evaluate Textile Technolo-ey

Course
Outcome

TEXT BOOKS
T1-

T2-

Ashok Kun.rar'.L. Senthil Kutnar.. ''Atttttttcttirtrt in Textile l[achinery-'
Principles",1't Edition, CRC Pless, USA, 2018.

J ChatlopadhyayR,"Adtances in Techtologt; of Yarn Productiort". 1't Edition, NCUTE, IIT Delhi, 2002.

I n s t rtm e nt o t i ct tt cm d C on tro I S),s t em D e s i grt

R2- OxtobyE, "Sptm Yttnt Technologti', NervEdition, Butter Wortlr"s, London" 2012'

R3- R Shishoo, '"The Globttl Tertile cmcl Clothing Indtrstrias" - 1't Edition, Woodhead Publications,

PHI Learring Private Limited. Nerv Delhi, 2011Rl - Krishna Kant, "Contptter Basecl Intlustt'ial Control" "
Edition,

2012.P.4- P V

REFERENCEBOOKS:

Textiles'' NIittal Publications, New Delhi, 2000.

-i.
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Mapping o{ COs with POs and PSOs

co/Po PO1 PO2 PO3 PO4 PO5 PO5 Po7 PO8 PO9 PO10 PO11 POLz PSO-1 PSO-2

co1 1. 2 1. 1. L 1, 1.

co2 1, 3 L 2

co3 2 1. 2

c04 3 3

cos 1 1 1. 1.

AVG 0.6 2.2 0.2 0.2 0.2 0.2 0.6 1.8

. 1-low, 2-mediunr, 3-high. '-"- no con'elation
o Note: The average value ofthis course to be used for prograrn articulatiorr nratrix.
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l lrr,\_/t\ I L t_/trN)i:J

Progranmre Course Code Name of the Course L T P C
BE 21 MT7303 lr4edical Xtlechatronics 3 0 0 3

Course
Objective

l. f'o fantiliarize the Role of htstrumentation in N4edical Applications
2. To introduce the various Sensir.rg and Measurement devices
3. To lean.r different types of Anrplifiers and Filters
4. To discuss the r.reed and techn ique of Electrical Safety iu Hospitals
5. To leam the advanced equipments in Medicine

Unit Description
Instructional

Hours
MEDICAL EQUIPMENTS

I Cell Structure - Elecrode - Electrolye Interface, Electrode Potential. Resting andAction
Potential - Electr-odes for their Measurenrent, ECG, EEG, EMG. Machine Descriptiorr -
Methods of Measurement.

9

SENSORS AND TRANDUCERS IN BIO-MEDrcAL
Basic Transducer Types Resistive" Inductive. Capaciti \re, F iber Optic,

II Photoelectric, Chemical Active and Passive Transducers and their Description and 9
Feature Applicable for Biomedical Instrumentation - Bio" Nano Sensors and

on.

AND DISPLAY ALS

iIi Input Isol ation. DC Amplifier, Charge Arrplifier Power Amplifier and Di fferential
9Amplifier Feedback, Operational Amplifier Electrometer Amplifier, Carier

- Inshument Power Basis of Conversion and
MEDICAL STPPORT

Blood Pressure Measurement: Ultrasonic I\4ethod - - Blood Flow
IV Measurement by Electromagnetic Flow Meter Cardiac

Method - Vector Cardiography. Heart Lung Machine -

Output Measurement by Dilution
Arlificial Ventilator - Anesthetic

9

Machine - cardiac Pacemaker - DC - Defibrillator- Patient Safetv - Electrical Shock
Hazards.

V Smart for Detecting Kidney Stones, Probe for Breast Cancer, 9
Active Prosthetic Smart for Cardiovascular Detection.

Total Instructional Ilours 45

Course
Outcome

Select modem engineering Technology tools for
c02 Select different SCNSOTS and transducers for Biomedical Instrumentation
CO3: Describe the signal conditioning circuits used in Biomedical Engineering
CO4: Identify different measurement techniques used in physiological parameters rreasurentellt
CO5: Analyze the problents in various fields ofMedical Praclices.

TEXTBOOKS:
Klrandpur, R.S., "Handbook of Biomediccl
Conrpanyl-imited,NewDel h i. 20 1 4.

I n s tnun en t at i o tt", 3' d Editi on, Tata McGraw Hi I I Publi shing

SiarnakNajarian, JavadDarghai, GoldisDarbenranrieh, Siamak H. Farkoush. "Mechatronics in Meclicine - A Biclneclicctl
EngineeringAl4:troach", .l'1 

Edition. Tata McGrau,Hill Publishing Companylimited" New Delhi.2012.

RBFERENCE BOOKS:
R1 Tompkins w.J 'Biomediccil Digiral Signal Processing' I st Edition, PHI Learning Private Limited, New Delhi, 2000
R2- Cromwell. Weibell and Pfeiffer ''Biontedical Iuslruntentctiott anel Measm'etnents" 2d Edition, PHI Learning Pri vate
Limited. Ne\\r Delhi. 20 1 0.
R3- Arutnugant, "Bio Meclical Instnnentatior", Anuradha Agencies Publications, 2002.
Geddes I-'A., and Baker. L.E., "Principles of Apptied Bio-meclical hutt"Lonentctiotl",3rd Edition, John Wiley and Sons,2O10

t'
a
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MEDICAL CASE STUDIES IN MECHATRONICS

On completion ofthe course the students will be able to
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Mapping of COs with FOs and pSOs

colPo PO1 PO2 PO3 P04 PO5 PO5 P07 PO8 PO9 PO10 PO11 PO72 PSO-1 PSO-2

co1 )
1, 2 ) t 2 2 2

co2 2 3 2 2 2 1 2 1,

co3 3 2 2 2 L 3 )
J 2

co4 2 2 1
1, t 1, 1 2 3 2

co5 2 2 3 2 1, 1 2 ) 2 5 )

AVG 2.4 2 2.2 1.8 1 0.6 0.6 0.5 2 2.6 2.2

1-low, 2-mediunt, 3-high. '-"- no cot-r-elation

articulation matrix.

a

o Note: TI.re value ofthis collrse to be used for
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i l1r-\Jti i ,- uL-ritill]:)

L T P CName of the CourseProgramme Course Code
0 J3Di sasler N{anaget'nent2 1 N4T7301BE

3. To provide students all exposure to disasters, their sigrrificarlce arld types.

4.To understand the relationship between vulnerability, disasters, disaster prevention and

risk reduction3.To explain approaches ofpsychological impact of disasters

4.To enhance tlie risk maltagentent rvith respect to

India5.To understand tl.re technologica I disaster

Course
Objective

Instructional
HoursDescriptionUnit

INTRODUCTION TO DISASTERS

9

Defirrition: Disaster. Hazard. Vulnerability, Resilience. Risks - Disasters:

disasters - Earthquake, Landslide" Flood. Drought, Fire - Classification. Causes. Itlpacts

including social, economic, political, environmenlal. health, psychosocial, etc.-

Differential in.rpacts- in terms of caste, class. gender, age. location, disability - Global

trends ir.r disasters: urban disaster-s, pandemics, complex emergenciesiClimate charrge-

Dos and Don'ts during various types of Disaster

Tlpes of

APPROACHES TO DISASTER RISK REDUCTION (DRR)

9II

Disaster cycle - Phases. Culture of safety, pt'evention, mitigation
community based DR\ Structural- non-structural measures, Roles and responsibilities

of- con.rmunity, Panchayati Raj Institutions,flr-ban Local Bodies (PRls/ULBs), States,

Centre, and other stake - holders- lnstitutional Process and Framework at State and

Central Level- State Disaster Managentent Authority(SDl\tlA) - Early Warning System -

Advisories fi-om Appropriate Agencies.

and preparedness

PSYCHOLOGICAL IN{PACT OF DISASTERS

9m Introduction - Approaches and Diagnostic Issues -Principles of
Intervention -Special Intervention techniques - Stress Reduction Techniques.

psychosocial

DISASTER RISK MANAGEMENT IN INDIA

9

Hazard and Vulnerability profile of India, Components of Disastel Relief: Water,

Sanitation, Shelter, Health, and Waste Management, Institutional arangements

Mitigation, Response and Preparedness, Disaster Management Act and Policy - Other

related policies, plans, programmes and legislation - Role of GIS and Infotrration

Technology Components . Risk Assessment, Response and Recovery Phases of Disaster

- Disaster Darrage Assessment

Food,

IV

TECHNOLOGICAL DISASTER AND CASE STI]DIES

9Teclinological d:isasler - Industrial hazards -Fire

Application of
GIS Technology- Accidental Disaster, Case
Mitigationand I\4anagement and field r'"'orks

Studies, Space Based Inputs for Disaster
related to disaster management.

hazards - Role of remote sensing -

45Instructional Hours

On completion of the course the students will be able to

Course
Outcome

CO1 : Differentiate the types of disasters, causes and their impact on

society. CO2: Assess vulnerability and various methods of risk reduction measures as

u,ell as niitigation.CO3: Interpret the psphological impact arrd its t'eduction techniques.

CO4: Express the knowledge disasler managelrent rvith respect to India

CO5: Understand the industr-ial hazard and its tlanagellent.

environment and

T1-
T2-

T3-

Singhal .l.P...Disaster Nrlanagement". Laxmi Publications, 20i0. ISBN-10: 9380386427

Tushar Bhattacharya, "Disaster Science ancl 1\4anager.nent'', McGrau, Ifill lndia Edr.rcation Pl't. L1d., 2012. ISBN- l0:

1259 00'l 3 67,ISBN- I 3 : 91 8- 12 59001 3 6ll
KapurAnu Vulnerable India: A Geographical Study ofDisasters, IIAS and Sage Publishers, New Delhi, 2010

lSRN- 13: 978-9380386423

REFERENCE BOOKS:
Rl- Gupta Anil K. Sree-ia S. Nair.Environmental Knowledge for Disaster Risk Management, NIDM, Neu'Delhi, 2011R2-

NewDelhi, 2005Govt. of India: Disaster Management Act.
R3- Government of India. National Disaster

'ru

e'
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Mapping of COs with POs and PSOs

co/Po PO1 P02 PO3 PO4 PO5 PO6 P07 PO8 PO9 PO10 PO11 POL2 P50-1 PSO-2

co1 3 3 2.2 1..2 1. 1. 1. 1. 1.8 1

co2 3 3 2.2 1..2 1. 1 1 L 1.8 1.

co3 3 3 2.2 1.2 1 L 1. L 1.8 I

co4 3 3 2.2 1,.2 1. L 1 1 1.8 1.

co5 3 3 2.2 1.2 L 1. 1. L 1.8 1

AVG 3 3 2.2 1..2 L 1
*

1. L 1.8 L

a I -low, 2-rredium, 3Jrigh, '-"- no con'elation
Note: The avel?ge value ofthis course to be used for program afticulation nratrix.a
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TilEORl- COUiiSES

Name of the CourseCourse CodeProgramme
Factory AutomationBE 2 1N4T7305

impart knon,ledge of autonratiotr itl nlanufacturing industries

classilv n.raterial handling systeln and AGVs
study various storage rnetlrods and its equipnrents

leam about ntanufacturing cells and autonrated assenlbly lines

list out different assemblymethods in industries

o

o
o

Course
Objectii,e

Unit

9

Cor.nponents for Autonration and Process Control

andln Systems
ofAutomationFunctiAutomation LevelsonAdvancedAutomatedan Systen.r

TRANSPORT

9

veyors - Cranes and Hoists - Arralysis ofVehicle Based System

1n Material Haridlinconsideratiotis oMaterial Handling equipmer.rt Desigr
ehiclesMonorai ands RailtluidedotherAutor.nated vehiclestrucksdustrial guidedII

SYSTEM

9- Strategies - Conventional Storage Methods and

- Automated Storage Systen-r - Carousel Storage System - Engineering

of

m

9

Lines - Automated Production Lines - Automated
Cells" N{anualSingleIV

9Parls MethodsPresentation,botic Automation Assembly OperationsAssembly
Device PrograrnmableAdaptableRenroteand Centre Conrpliance (RCC)

Svstem.
45Total Instructional

completion of the course the students will be able to

Course different nraterial handing nrechanisnls for
the benefits ofautomated storage systeuls

Compare manual assenrbly lines and autolllated assembly lines

Enur.nerate di fferent assembly operati on s ir.r indush'i es

ln CO2:automationthe manufactutit.tg systemsprinciplesApplv
esCindustri o3op

TEXT

C.RayAsfahl, "Robtos and Manufacturing automation". 2nd Edition, John Wiley and Sons Ltd.. New Delhi, 201 1.
2008.

M un tfact to'i ng', 3"1 Editi on, Pearson"Automtttiott, Procltrctiott Systems, cmd Cotllputer - [ntegrated

"Hcmclbook

of Modern

2009.NervPearsot-t Delhi,Education.ottdwE. AidetlGroover Munuf crcluring"and Simmers, "Contputer
2006.Ollarrdo.Press,eJha. Fleribl' AcademicMcun(trcttu'ing Systems"andN o.f

2004.NervPearson Delhi,Education,"FundcunentclsM.P ll[anL(ucttu'ittg"Groover
New 2008Delhi,'Publ

P b1e Ar"rtomation r catr ons.PressEDaniel IndustrialE, "ProgranrmaKandrav

741 l4lOl'7 11401 5053i2hr1:llmte4}l
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Mapping of COs with POs and PSOs

co/Po PO1 PO2 PO3 PCl4 PO5 PO6 P07 PO8 PO9 PO10 PO11 PO72 PSO-1 PSO-2

co1 3 3 2 2 3 2 1.
aJ 2 2

co2 3 2 2 2 3 2 1 3 ) 2

co3 3 3 2 ) 3 2 1. 3 2 2

co4 3 3 2 2 J 2 1. 3 2 2

co5 3 3 2 2 )J 2 1. 3 1 2

AVG 3 3 2 2 3 2 1 3 2 2

3-high, '-"- no cor-r'elation

value ofthis course to be used for articulation matrix.
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Tlrr-Fr-
I 11I_\i1\I L (lLrl\5L.)

Progrartrnre Course Code Name of the Course L T P C
BE 21MT140t Project N4anagentent 3 0 0 3

Course
Objective

1. To observe how to plau and ntanage the projects at each stage of the Softu,are Development Life
cycles

2. To lean.r the successful projects that support organization's Strategic Goals3. To acquire the knorvledge about tl.re activities necessaD/ to .r...rifrlly .ontplete and close tl.re
Software Projects

4. To discuss the various categories ofrisk involved in project Developnrent
5. To de,elop the knou4edge about organizatio,al Behavior and ream works

Unit

ARE

I Project
9

T
9

br Softr,r'are
of Softu,are

Introduction Need Softwarefor Acti vitiesManagenrentProject
Soitrvare \rersLls OtherManagement Project Projects Categories

EVAL NAND
valuationE IntroductionProject PorlfolioProject onEvaluati ofManagement

Individual Cost Benefit andProjects Evaluation echniTAnalysis ques.
theProgramme AllocationManagement: Managing ofResources Strategic

toAidsManagententProgramme Creating Programr-ne Programme Managernent
Benefits

Description

AGEN{ENT

Instructional
Hours

Taylorist nrodel - Stress - Health and Safety. Team organization: Becoming a Team -
Decision Making - Organization and Tearn Sfi.uctures.

ilI
9

IV
9

9

ofvesObjecti Planning Project Acti vities"Projects
and ActiSequencing Netr.l,orkvlt1es. ModesScheduling FPlanning ormulating

Networt CriticalModels, ActiCriticalPath, vities.

Introduction Risk and riskof Framervork for Riskwith RiskDealing
Identification Risk Assessment Risk toRisks SchedulethePlanning Evaluating

the PERT Monte Simulation.

Behavior,People: Behavior
for .Ithe obPersonRight tnInstruction Bestthe basedMotivationMethod on

PEO o

Total Instructional Hours 45

On completion of the course the students will be able to

Course
Outcorle World

CO toneeds mostthe effectiorganizationalIntegrate VC Software ModeltDevelopmen
c02 andPlan eachat of thepl'oJectsmanage Softu,are Devel Lifestage opment Cycle
co3: between thatnrodulesAnalyze Realaddressplanning Management Challenges

Describeco4: vaflous of Risk Identificati onst}pes Risk, involved inand planning Project Management
co5: ofskill AS a ASand decisiona lnmakerApplying working anteam Organization

BOOKS:

"Manuging Projects

Bob MikeHughes" Cotterel. Rajib "SofhwreMall. McGrawTata HillPt'oject Edition" Publ shingCon.rpany
Neu, 20

,]Delhi"
Ramesh, Global 1.t TataSolhrore HillMcGr"awEdition, Companylirnited.Publishing

2005.Delhi,

Rl-
R2-
R3-
R4-

"EfJbcti'e

Di slck Billows. ISofhrcu'eof, 2004.Project Mancrgemett Edition. GroupHampton Inc.,
JDonald .Reifer, J,h .John'So/ivare Sons& Ltd.l4anagenrenl Edition, Ner.l, 2006.Wiley Delhi,

K.Robert Wysocki Sofhuare 1n 1IPt'oject fu[anagente-nt' Wiley Publication,
Walker Project wAddison- 998

f:
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Mapping of COs with POs and PSOs

co/Po PO1 PO2 PO3 P04 PO5 PO6 P07 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2

co1 2 3 3 1. 2 1

co2 2 1. 2 1. 3

co3 2 1. 1

co4 2 2 2

co5 3 1 L

AVG 0.8 2 0.6 0.8 0.5 1..4 1..2

a 1-lorv, 2-rnedium, 3Jriglr, '-"- no correlation
Note: The average value ofthis coulse to be used for program artifulation matrix.a
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.I
P CLCourse code Name of the courseProgramme

0 0 3322I{T5601 RASICS OFMECHATRONICS SYSTEMB.E
The student should be made

I knorvledge ci plesandents itsbasicon nleasufelll pnnTo inryralt

2 apply and conlpollenlsth differentCAElectri circuitsIlau'sbasic lllusedTo the

-) knorvledge orr cortstructioll and rvorking o1'DCTo irr.rpart

pr ovide knorvledge fundamentals appli cationsandev i ces d their'semiconductoroftholl eTo4

To fbmiliarize the basic introduction of sensols &actuators

Course

Objective

5

HoursUnit Description

9I
SCIENCE OF N{EASUREN{ENT

Units and Standards - Calibration Techniques - Erors in Measurement - Generalized

-Voltmeter - Antmeter - Multimeter - Meter ProtectiorlMeasuremettt SYsterr

9u

ELECTRICAL CIRCUITS
iulr-ent - Voltage - Power - Resistor - Pullup and Pull dou'n resistor - Ohnls Lalv - Series

and Par-allel Circuit - Kirchhoffs Voltage Lau' - Kirchhoffs Current Law- Nodal Analysis -

Mesh Analysis.

9ilI
ELECTRICAL MACHINES
principles of operation and characteristics of DC machines - Tt'ansfonrlers (Single and

Three phase) - Synchror.rous machines - Three phase and Single phase Inductiorr nlotors -
Brushless DC Motor - Slepper Motor - Servo Motor

9IV

INTRODUCTION TO ELECTRONICS
Characteristics of PN Junctior.r Diode - Zener Effect-Zener Diode and its characteristics-

Halflvave and Fullu,ave Rectifiers-Voltage Regulation - Study of Switching devices :SCR

TRIAC & IGBT.

9

SENSORS &ACTUATORS
principles - Classificatiotr of Transducers - Parameters - Ctiteria for Transducers selection

- Resistive Transducer - lnductive Transducer - capacitive Transducer -Types of actuators-

characteri sti cs of actuators-Examples and appl ication s

v

30+15Total Instructional Hours

1 Use appropriate devi ces for measurement.

Applv electrical1n circuitsKVLthe KCLand

Explain r-nach'ines.DCandofACfeaturesconstructional

co4 Identif, corxponents of sigr.rmodethe circuitsuseandectronicsel

Course

Outcome

co5 diagram explair.r functions.actuatorsandthe SENSOfSand aboutblockConshuct

TEXTBOOK:

T1
VN N4ittle.Aravindl\4ittle. "Basic Tata McGraw l-IillEdition, SecondElectrical Engineeril.rg".

edi ti on,NervDelhi, 2009

T2
AK Saurtey, PuneetSawnel'-"A Course Electr-orric X4easut'etnents atld

Instrurlentatiorr".2nd Editiotr, DhanpatRai&Company,20 I 0

andin Electrical

REFERENCES:

R1
HillN,IcGrarvTataMecl.ranicalBasic Civil Engineering"G and andPalanichamy MS,Shannrugatrr

0.Edition,201Co.,New Delhi,3'dPublishing

l\{uthu Sublat.ttanian R,Salivalranan

.Tata McGrarv Hill. Second Edition.20 l0

. Electronics arrdS

Con.rputer En gineering"

eedhaian KA." BasicR2

R3 Nlusa Jouaneh and ChristoPher M N,lechatronics". Global Engineering

Publicatior.rs. Second Edition, 2013

Shott, "Fundamentals of

,.. i_i

fi BoS
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lilai4;iiig of CCs lrjth POs and PSOs

CO/PO PO1 PA2 P()3 P()4 PO5 P06 PO7 PO8 PO9
POl

0

POI
1

POl
2

PSO-1 PSO-2

co1 3 2 t 0 0 0 0 0 0 0 0 1 3 2

co2 3 3 1 0 0 0 0 0 0 0 0 2 2 2

co3 2 0 3 0 L U 0 0 0 0 0 1 3 3

co4 2 0 3 2 0 0 0 0 0 0 0 t 5 3

cos 3 0 0 0 2 0 1. 0 0 0 0 2 2 T

AVG 2.6 1. 1.6 0.4 0.6 0 0.2 0 0 0 0 1..4 2.6 2.2
o l-lorv, 2-n.rediun" 3-high. '-"- no corr"elatior.r
o Note: The average value of this course to be used fbr prograln afticulati on matrix

I
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Programme Course code Name of the coruse L T P C

B.E zz\qT5203 CONCEPTS OF' MACHINES AND MECHANISN{S 3 0 0 3

The student should be made

Course
Objective

1 ldentil-v various linl<s in popular mechanisnts

2 Er"aluate the liiclion forces required to hold a s)'stem in static and dvnarlic condition

3 Understand the function of a flyuheel and plot the various position olcrank
4 Discuss the Gyroscopic couple in different conditior.rs

5 Identify the goverrors of different applications

Unit Description
Hours

I
KINEMATIC OF MECIIANISMS
Tern.rinology and definitions of Mechanism Planar Mechanism - Spherical Mechanism -

Spatial N{echanism -Redundant Parallel Nlechanisnr - \'elocity and Acceleration Polygons

for four bar nrechanisnr

9

il
F'RICTION
Types of Friction - Larv of Friction - Angle of Response - Mininium Force required to
slide a body on a rough horizontal and inclined plane - Sclerv Friction and Screrv Jack -
Torque required to lift and lower the load by screw.iack

9

ilI
TI]R\TING MOMENT DIAGRAM &FLY\\'HEELS
Turning Monlent Diagram for Single Cylinder Double acting steant Engine, Four Stroke

Cycle Internal Combustion Engine and Multi cy,linder Engine - Fluctuation of Energy -

Fllu,heels - Flywheels of Punching Press

9

IV

GYROSCOPIC COL]PLE
Processional Angular Motion - Gyroscopic couple - Effect of Gyrosfopic couple on

Aeroplane - Effect of Gyroscopic Couple on Ship - Stabitity of Four Wheel Drive Moving
in a Curved Path - Stability of TWo Wheel Vehicle Taking a turn

9

V

GOVERNORS
Types of govemors - ForceAnalysis of Porter and Hartnell Governors - Controlling Force

- Stability - Sensitiveness - Isochronism - Effort and Power of Porter and Harlnell
Governors.

9

Total Instructional Hours 45

Coirrse

Outcome

col Interpret the rvorking of diflerent mechanisnt

co2 Describe Ii'iction as a force that impedes ntolion.

c03 Explain numerous factors to design an applopliate flyrvheel for' the ensine to minintize the

crank speed variance during each cycle

c04 To apply the knowledge ofgyroscopic couple in engineering applications

UU) To recognise the different ty,pes ofgovernors and their applications

TEXTBOOK:

T1
Uicker, J.J., Pennock G.R and Shigley, J.E., "Theory of l\tlachines and Mechanisms", Oxford University
Press,2017.

T2 Raurarnut'thi. V. "Mechanics of Machines''. Narosa Publishinq House" 3rd edition 2019

T3 R S khurmi,. "Tl.reory of N4achines", l4h Edition, S Chand, 2020

REFERENCES:
R1 Bansal R.K.. "Theory of Machines", Laxmi Publications Pvt Ltd., Neu,Delhi, 20th edition 2009

R2 Rattan" S.S. "Theory of Machines". 4th Edition" Tata l\,lcGrau,-Hill.20l4.
R3 M.P.Groover, M.Weiss ,R.N. Nagal, N.G.Odrey. "lndustrial Robotics - Technology, programming and

Applicatiorrs" Tata. McClarv-Hill Education Pvt Lirrriied lndEdition. l0 12.
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CO/PO PO1 P02 PO3 P04 P05 PO6 P07 P08 PO9
POr

0

POI
l

POI
z

PSO.1 PSO.2

co1 -) 3 1 2

co2 3 2 2

c03 i -) 2 1

co4 2 i

co5 J 1 I

AYG 2.2 1.4 i.8 0.2 0.4 0.8 t.4

1-low. 2-nrediu111, 3-high. '-"- uo correlation

articulation matrix.

a

a Note: The a value ofthis course to be used for
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Programme Course code Name of the course n- T P C

B.E 22\tT5204 ROBOTICS IN MEDICINE -1 0 0 3

The student should be n.rade

Course

Objective

i Identily and describe d iffelent types of rnedi cal robots al1 d thei T potenlr al appl icati OII S.

2 Knou, basi c concepts il1 l<inenrali CS, Dynamics, arrd control rel evant to N'ledical Robotics

3
Develop tlie Ar.raly(ical and Experimerrtal skills necessar.v to Design arld lnlplenlent robolic.

assistance for both minintally invasive sulgely and Inlage guided inlerventiot.ts

4
Be lbnriliar with the state of the art in applied medical lobotics and medical robotics

research

5 Understand the various loles that robotics can play irr health care.

Unit Description Hours

I
TNTRODUCTION
Types of medical robots - Navigation - Motion Replication - Llraging - Rehabilitation and

Prosthetics - State of ar1 of robotics in the field of healthcare-DlCOM
9

II

.LOCALIZATION AND TRACKING
Positior, sensors requirements - Tracking - Mechanical linkages - Optical - Sound based -

Electromagnetic - Intpedance-based - In-bore MRI trackins-Mdeo matching - Fiber optic

tracking systems - Hybrid systems

9

[I
DESIGN OF MEDICAL ROBOTS

Characterizatior.r of gestures to the design of robots - Design n.rethodologies -

Technological choices - Security.

9

IV

SURGICAL ROBOTICS
Minimally invasive sulgery and robotic integration - surgical robotic sub systems -

syneryistic control - Control Modes - Radio surgery - Orthopedic Sulgery - Urologic

Surgery and Robotic Lnaging -Cardiac Surgery - NeurosurgetJ - case studies

9

v
ROBOTS IN REIIABILITATIONAND MEDICAL CARE

Rehabilitation for Limbs - Brain-Machine Interfaces - Steerable Needles - Assistive robots

- Robots in Physiotherapy - case studies

9

Total Instructional Hours 45

Course

Outcome

co1 Identifo various medical robots and their potential applications

Recognize the position tracking and h.vbrid systems.

Apply Robotics and its concepts in l\4edical field

Simulate a MIS procedure and be aware of the state of art 111 surgical and oncologl, roboti cs

Design a n.redical robotic systenl given the specific requiremellts for Rehabilitalion and

Medical care

TEXTBOOK:
T1 Achin.r Ernst FlorisSchweikard. "N4edical Robotics". Springer. 2016.

T2 Paula Gomes, "N4edical robotics N4inimally invasive surgery". \tr/ood head" 2013

REFERENCES
R1 Ja,vdev P Desai. Rajni V Patel. Anloine Ferreira, Sunil Kumar Agrarval. "The Et.tcyclopedia of Medical

Robotics", \\rorld Scientific Publishing Co. Pvt. Ltd, 2019.

R2 Jocelyne Troccaz "Medical Robolics John Wiley & Sons Incorporated, 20 I --).

R3 VanjaBonzovic "Medical Roboti cs" I -tech Educati oI1 publ ish lng' Austria, 2008.

k{..42
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1 r..,.. !,,_^ f -n. ir!. D4 -. I nC^.rI.ilrlJrlli Ul \ \ /5 tr rit, r \r ) ailrU , JU S

cro/Po PO1 P02 P03 P04 PO5 PO6 PO7 PO8 PC)9
POt

0

POt
I

POI
2

PSO-I PSO.2

cor 1 2 I 1 i 1 1

co2 i J 1 2

co3 ,)
I 2

co4 3 -)

cos 1 I 1 1

AVG 0.6 2.2 0.2 0.2 0.2 0.2 0.6 1.8

a l-lorv. 2-medium, 3Jrigh" '-"- no con'elatior.r
Note: The average value of this course to bea used fo! progrant articulation nratrix.
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Programme Course code Name of the course L T P C

B.E 21MT5205
ROBO'TS ANl} S}'STE}IS IN SNIAII.'I'

IIANL]}.}CTTIIRINC
0 0 -t

The student should be made

Course
Objective

t To get a knorvledge of u,orking on Lrdustrial robots and their load handling capacit-r

2 To enlist with an application of robots irr various opetatiotr

J To familiar rvith a material handling systenl

4 To irnpalt tlie knou4edge on robotic rvelding

5 To obtain the knowledge on various type of robol lvelding operation

Unit Description Hours

I
INTRODUCTION
Types of industrial robots - Load handling capacit.v - general considerations in

Roboticmaterialhandling-material transfer - rnachine loading and unloading - Robotcentred cell
8

II
SELECTION OF ROBOTS AND OTHER APPLICATIONS
Factors influencing the choice of a robot - robot pelfon'nance tesling - economics ofi'obotisation -

lmpact of robot on industry and society. Application of Robots in contil.tuotts arovelding - Spot
rvelding - Spray painting - robot fbr underwaterapplications.

9

ilI

NIATERIAL HANDLINC
Concepts ofnraterial handling - principles and considerations in nraterial handling systernsdesign -

conventional material handling systems - industrial trucks - monorails - rail guidedvehicles -
cor.lveyor systems -cranes and hoists - advanced material handling systen.ls -automated guided
vehicle systems - automated storage and retrieval systems(ASRS)

t2

IV

ROBOTIC WELDING
Robotic welding system, Programmable and flexible control facility -lntroduction-Types-
FlexPendant-Lead through programrning, Operating mode of robot, Jogging-Types, programrnine
for robotic welding.

8

v
APPLICATIONS OF ROBOTS IN WELDING ANDALLIEDPROCESSES
Application of robot in manufacturing:Robots for assembly line operation. robots for box assemble
and packaging, robots for microelectronic welding andsoldering - Applications in nuclear.
aerospace and ship buildine, case studies for sinrple andcomplex applications.

8

Total Instructional Hours 45

Course
Outcome

col To Recognize various concepts oflndustrial Robot.

co2 To Select the appropriate nranufacturing procedure for Robots

co3 To Apply various lnanufacturing process in Robot manufacturing.
c04 To Learn about the Welding operation and also related to Programming
co5 To Produce a nranufacturing plan for developing a robot

TEXTBOOK:

T1
Richald D Klafter', Thontas Achnrielervski. N4ickaelNegin , "Robotic Engineering - AninteEatedApproach".
Prentice Hall India" New Delhi, 2006.

T2
Mikell P G'oover , "Automation, Production Systerns, and Computer-Integ'atedManufacturing", Pearson

Education, New York, 201 9.

T3
Pires J N, Loureiro A. Bolmsjo G, "\zelding Robots: Technology, Systenr Issues andApplication", Springer,

London,20l0.
REFERENCES:
R1 Parmar R S. "Welcling Processes and Technology". l(hanna Publishers. Nerv Delhi. 2'dEdition,20l3
R2 John A. piotrorvski, William T. Randolph , "Robotic n'elding: A Guide to Selection andApplication. \Velding

Division, Robotics International of Sl\4E", Publications Developmen| N4arketing Division, 1987.

R3 "Robotics for En N,lcGlarv- 1987

R4 Mikell P Groover. N4itchel Weiss. Rogel N Na.sel. N.G.Odrey,. AshishDutta "lndustlialRobotics (SIE):

Technology, Prograrnrnir.rg and Applications"" 2nd Edition. McGrarv HillEducation lndia Prt Ltd. 2012.
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i r -.:,,. t'ral . :.r. Dn -...-t ncn.'tirlrl/tr,; 1'rtrr I US ittru r JU:

CO/PO PO1 P02 PO3 P04 P05 P06 P07 P08 PO9
POI

0

POr
I

POI
2

PSO-1 PSO-2

co1 I 2 I I 1 l 1

co2 I -) 1 2

co3 2 1 2

co4 3 3

co5 1 1 1 l

AVG 0.6 2.2 0.2 0.2 0.2 0.2 0.6 1.8

. 1-low, 2-mediun.r, 3-high" '-"- no correlation
o Note: The average value of this course to be used for program arliculation matrix.
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TIIEORY COLJRSEj

Programme Course Code Name of the Course L T P C

BE 2 1N4T7601 1'LC AND SCADA 0 0 -)

Course
Objective

1. To study the arcl.ritecture. Hardu,are and Softu,are r.viring olprog'at.nmable Iogic controller

2. To read the fundan.rentals of PLC prograrnming instructions

3. To explair.r the PLC programs to perfornr specified discrete sequential control operations

4. To develop the knowledge in SCADA
5. To leam basic knowledge on applications of SCADA

Unit Description
Instructional

Ilours
PROGRAMMABLE LOGIC CONTROLLERS

I Architecture of PLC -Principles of Operations - PLC size and Application - PLC
Discrete N4odules - PLC Analog N4odules- I/O Specifications-Menrory Types -
Scan Cycle - PLC Prograrnmine Language - Fundarlentals of Logics.

9

PROGRAMMING INSTRUCTIONS

II Programming EXAMINE ON and EXAMINE OFF Instructions -Logicai L.rsti'uctions -

Control L.rstructions - Data Manipulating h.rstructions - N4ath Instructions - PLC
Ladder Diag-am.

9

TIMERS AND COLNTERS

ru ON DELAY Timer - OFF DELAY Tinrer - Retentive Timer - Timer Applications - UP
Counter - DO\\T{ Counter- UP/DOVIN Counter - Counter Applications - Combining
Timer and Countel Functions.

9

SCADA SYSTEMS

IV Introduction and Definition of SCADA - Basic Architecture of SCADA - Hurlan
Machine Interface - Master Ternrinal Unit - Remote Terrrrinal Unit - SCADA Data

Transfer through PLC - Conrmunication Technologies - Communication System
Components.

9

APPLICATIONS OF SCADA

V Water Level Confl-ol - Material Handling Application - Stamping System - Bottle
Filling System - Automatic car washing machine

9

TotallnstructionalHours 45

On con.rpletion of the course the students u,ill be able to

Course
Outcome

CO1: Den.ror.rstrate knowledge and understandir.rg of PLC interfacing and programming techniques

CO2: Design and descilbe tlie operation of a PLC prograll
CO3: Applyvarious Timers and Counters based on real time applications
CO4: Describes the basics of SCADA
CO5: Infer and control tl-re Industrial Process using SCADA systems

TEXT BOOKS
T1- Fr-ank D. Petruzella, "Prograrnnrable Logic Controllers", 3 rd Edition, Tata l\4cGrau,Hill Publishirrg

Companylimited.NewDelhi, 20 1 0.

T2- Ronald L.Kurtz, "Securing SCADA System". I st Edition, John Wiley &amp: Sons. 2015.

REFERENCEBOOKS
Rl - .lohn W.Webb and Ronald A.Reis, "Prograr.nrnable Logic Controllers-Principles and Applications", 4 tlr Edition.PHI
Learning Private Limited, NewJersey, 2003.

R2- Stenerson."Ftutdanrentals of Programnrable Logic Cor.rtroller-s. Sensors and Cotnt.utrtication". 3 rd Edition.

PearsonEducarion. Asia. 2005.

R3- Willianr T. Sharv. "Cybersecuritl,for SCADA systetns". Penn Well Books, 2006
R4- Gary Dunnir.rg. "Introduction to Prograrur.rrable Loeic Controllers",3rd Iirdia edilion, Cenga-ge Learnirtg. 2007
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ii:,ppirig uiCC. .'iri, iCs r,r,tl iSCs

CO/PO PO1 PO2 P03 P04 P05 PO6 P07 POB PO9 PO10 PO11 PO12 PSO-1 PSO-2

co1 1 2 1 I 1 1 I

co2 I -) I 2

c03 2 1 2

co4 J J

cos 1 1 I 1

AVG 0.6 2.2 0.2 0.2 0.2 0.2 0.6 1.8

a 1-1orv. 2-medium, 3Jrigh. '-"- no con'elation
a Note: The average value ofthis course to be used for program afiiculation matrix.
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TI]EORY C]OURSES

Programme Course Code Name of the Course L T P C
BE 21MT1602 ROBOTICS AND ITS APPLICATIONS J t) 0 3

Course
Objective

1. To oulline the evolutior.r of robots and its ntecahnisn.r

2. Todescribe ther,arious elenrerrts of robot
3. To illustrate the principle ofrobot kinentatics and control
4. To acquire knou,ledge about basics ofrobot sensors

5. To discuss the applications ofrobots in ir.rdustlies

Unit Description
Instructional

Hours
ROBOT BASICS

I Robot-Basic concepts, Need^ Law. History, Anatomy, specifications. Robot configurations-
caftesian" cylir.rder, polar and articulate. Robot rvrist mechanism. Precision and accuracy of
robot.

9

ROBOT ELEMENTS

II End effectors-Classification. Tlpes of Mechanical actuation. Gripper design, Robot drive
system Types, Position and velocit1, feedback devices-Robot joints and links-T1ues, Motion
interpolation.

9

ROBOT KINEMATICS A\TD CONTROL

m Robot kinematics - Basics of direct and invelse kinematics, Robot trajectories, 2D and 3D
Iransforrration-Scaling, Rotation, Translation Homogeneous transformation. Control oi
robot n.ranipulators - Point to point" Continuous Path Control" Robot prograntnrirrg

9

ROBOT SENSORS

IV Sensors in robot - Touch sensors-Tactile sensor - Proximitv and ranse sensors. Force
sensor-Light sensors, Pressure sensors, Introduction to Mafirine Visiin and Arlificial
Intelligence.

9

ROBOT APPLICATIONS
Industrial applications of robots, Medical, Household, Entertainment, Space, Underwater.
Defettse, Disaster management. Applications. Micro and Nano robots. Future Applications. 9

Total Instructional Hours 45

On completion of the course the students will be able to

Course
Outconre

CO1: list and explain the basic elements of industrial robots
CO2: Analyze the robot elements and links
CO3: Anall,ze robot kjnenratr'cs and its conh-ol ntethods.
CO4: classifl, the rrarious sensors used irr robots for better performance.
CO5: summarize various industlial and non-industrial applications of lobots.

TEXT BOOKS
T1- Mikell P. Groover, Mitchell Weiss, Roger N Nagel. Nicholas G Odrey, "Industrial Robotics Tecl.rnology. Progranrrning and
Applications". Tata -McGraw Hill Pub. Co.. 2008.
T2.- Deb.S.R and Sankha Deb, "Robotics Technology and Flexible Automation", Tata McGr-au, Hill Publishing Colrpany
Limited,2010.

REFERENCEBOOKS
Rl- Deb. S.R, "Rololic s Technology and Flexible Autontation ", 2"d Edition. Tata McGraw Hill Publishing Company

LinT ited,Neu, Delhi, 2010.
R2- Klafter R.D., Chimieleu,sl<i T.A.. Negin M., "Robotic Engitteering - An intagrated trpprooch", PHI

Lean.ring Privatelimited, Neu, Delhi, 2003.
R3- Fu K.S. Gonzaleaz R.C. and Lee C.S.G., " Robotic.s Conh,ol Sensing, Visiott cmd Intelligence",Tala

McGraw HillPublishing CompanyLimited. New Delhi, 2008.
R4- .Iohn.J.Craig," Inn'oduction lo Robotics: fulechcmics &control", Pearson Publication, Fourth edition, 2018.
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l{apping of COs nith POs and PSGs

CO/PO PO1 P02 P03 P04 PO5 PO6 PO7 PO8 P09 POl
0

POI
I

POI
2

PSO-1 PSO-2

co1 i 2 1 1 1 1

1

co2
1 3 I

2

co3
2 1

2

co4
3

J

cos
1 1 1

l

AVG 0.6 2.2 0.2 0.2 0.2 0.2 0.6 1.8

I I-lorv. 2-n.redium" 3-liigli. '-"- no con'elatior.r
a Note: The value ofthis course to be used fcrr progrant articr.rlation utatrix.
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TIIE9BY ElrlBlES

Progratnme Course Code Name of the Course L T P C

BE ADVANCED PLC] 3 0 0 3

Course
Obiective

1. To give an introductory knouledge about PLC and the pt'ogramrning languages

2. To give basic knou4edge in the application of PLC

3. Gair.r knowledge on corxputer control system

4. To give adequate infonnation in the interfaces used in DCS

5. To discuss the advances ofPLC

Unit Description
Instructional

Hours

PROGRAMMABLE LOGIC CONTROLLER

I Evolution of PLC Cor.rlponents of PLC- Adt'antages over relav logic- Architecture of
PLC- Prograntming devices - Discrete and Analog I/O modules- Programrtting languages

- Ladder diagranr- Prograrnming tiruers and cour.rters Design of PLC

9

APPLICATIONS OF PLC

II
lnstructions in PLC- Program control instructions. math instructions. sequencer instructions

- Use of PC as PLC- Application of PLC- Case study of bottle filling system
9

COMPUTER CONTROLLED SY STEMS

il Basic building blocks of Computer controlled systems- SCADA- data Acquisition Systern -

supervisory Corrtrol- Direct digital Controi
9

DISTRIBUTED CONTROL SYSTEM

IV DCS , Architectures- Comparison- Local control unit- Process interfacing issues-

Communication faciliti es
9

STATE OT'ART/ADVANCES F

V
PLC as Robot- PLC in Motol Speed Control- Practical lmplementation of PLC and SCADA
in various electrical fields-case studv 9

Total Instructional Hours 45

Or-r conrpletion of the course the students u,ill be able to

Course
Outcome

CO1: To Know introductory knou'ledge about PLC and the programming languages

CO2: Gain adequate knowledge about various application ofPLC
CO3: know the parameters of computer control systems

CO4: Design various interfaces to the digital control svstems

CO5: sumrnarize various advances of PLC.

TEXT BOOKST

T1- Frank D. Petruzella. "Programrlable Logic Controller" McGra* - Hill Publications, Fourth Edition.2016.
T2.- RonaldL.Kutlz. "Secut'ing SCADA Sy-stem ".1'tEdition,JohnWiley&Sons,2015

REFERENCEBOOKS:
Ri- Lucas. M.P.. "Distributed Corrtrol Systen.r". \lan Nastrand Reinhold Company, Nerv York, 2000.

R2- Stenerson, "Funclatnentals r,tf Programntable Logic Controllers, Sensors ancl Communicatiott". 3'd

Edition,PearsonEducation,Asi a,2005
R3- Gary Dunning," Introdttction to Programtnctble LogicControllet's".3'd India edition ,Cengage Leaming,2007
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CO/PO PO1 P02 P03 PO4 P05 PO6 PO7 PO8 PO9 PO10 POII POl2 PSO.1 PSO-2

co1 1 2 1 1 1

co2 I J
1 2

co3 2 2

c04 -l
--)

co5 1
1

AVG 0.6 2.2 0.2 0.2 0.2 0.2 0.6 r.8

1-lou,. 2-medium" 3Jrigh. '-"- no corelation
articulation matrix.
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COiPO POI PA2 PC3 P04 P05 P06 PO7 P08 P09 POl0 POl1 PO12 PSO-1 PSO-2

col 2 I 1

coz 1 J
1 2

co3 2 1 2

co4 -) -l

co5 1
1

AVG 0.6 2.2 0.2 0.2 0.2 0.2 0.6 1.8
.l 
-lorv, 2-rnediunt, 3-high. '-"- no con-elatior.r

articulation matrix.

a

Note: The a value ofthis course to be used for

r

(:

E(J
t!Dv"-'*

{' !, t}' i.t'=t+ tt - BOS

ldtc"r - ftiCET
flean de

sd&, 
--- HicET --

lCri,

174

1
1 1

1



Programme Course code Name of the course L T P C

B.E 22MT7205 RADIOLOGICAL EQT]IPMENTS 3 0 0 3

The student should be made

1 To undelstand the generatior.r of X-r'ay and its uses irr irnaging

2 'I'o desclibe the principle of Contputed Tbmographv.

J To knou,the techniques used for visualizing various sectiolts ofthe body

4 To learn the principles of different radio diagnostic equipment in Imaging

Course Objective

5 To discuss the radiation therapy techniques arrd radiation safetv.

Unit Description
Instructional

Hours

I

Nature of X-rays- X-Ray absorption - Tissue contrast. X- R y Equipment (Block

Diagram) - X-Ray Tube, the collimator, Bucky Gricl. power supply. Cathode and filan.rent

cuil'ents, Focusing cup, Therrnionjc emission, Electron.ragnetic inducticm. Line focus

principle and the heel effect, Causes of x-ray tube failure: Electron arcing/filament burn

out, Failure to wamr up fube, High temp due to over exposure, x-ray tube rating charts. X-

ray Image L.rtensifier tubes - Fluoroscopy.

MEDICAL X-RAY EQI,APMENT

I

II

CON{PUTED TOMOGRAPIIY

Principles of tomography, CT Generations, X- Ray sources- collimatim- X- Ray detectors-

Mewing systems- spiral CT scanning - Ultra fast CT scanners. Advantages of computed

radiography over film screen radiography: Time, Image qualiry Lou,er patient dose,

Differences betrveen conventional inraging equipment and digital irnaging equipnrent:

Image plate, Plate readers, Image characteristics, Image reconsttuction techniques- back

projection and iterative method.

9

III

MAGNETIC RESONANCE II{AGING

Fundamentals of magnetic resonance- lnteraction of Nuclei with static magnetic field and

Radio fi'equerrcy \vave- rotation and precession - Inductjon of magnetic resonance signals

- bulk n.ragnetizatiot"t - Relaxation processes T1 and T2. Block Diagram approach of N,IRI

system - system magnet (Permanent. Electronragnet and Super conductors), generations of

gradient uragnetic fields. Radio Frequency coils (sending and receiving), and shim coils.

9

IV

NUCLEAR MEDICINE TECHNIQ I-IE S

Nuclear imaging - Anger scintillation camera -Nuclear tonrography - single photon

emission computer tomography, positron emission tontography - Recent advances

.Radiorruclide imaging - Bone inraging, dynamic r"enal functior.r, nrvocardial perfusion.

Non imaging techniques - Hematological measurements, Glonterular filtration rate,

t,olur-ne measurements, clearance measurement, whole -body counting, surface counting

9

V

RADIATION TIIERAPY AND RADIATION SAFET}'

Radiation therapy - linear acceletator. Telegamma Machine. SRS - SRf,- Recent

Techniques in ladiarion rlrerapy - SDCRT - IMRI - IGRT and C1 bel knife - r'adiarion
,r

measuring instruments - Dosilneter, 'film badges, Thenno Luminescent.desinteters-

electronic dosimeter- Radiation protection in medicine- radiation protection principles.

9

I
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Tof al lnsfnrctional llorrrs 45

On conrpletion of the course the studer.tts u,ill be able to

COl Describe the rvorking principle of X rav nrachir.re and its application

c02 tl.re principle compu fed tontographyIl l ustrate

C()3 lnterpret the technique used lbr visualizing various sections ofthe body using nragnetic resonance

rmagmg

the applications ofradio nuclide inraging.Demonsfi'ate

Course Outcome

Outline the methods of radiation safety.

TEXTBOOK:

T1 Physics of l\4edical Lrragine". Adarr Hil_ser. Philadelpia. 1988Steve Webb. "The

T2 llendee and Russell Ritenour "Medical Inraging plrlsics''. Fourth Edition W'illianr, Wiley Liss. 2002

REFERINGES:

R1 Gopal B. Saha "Physics and Radiobiol ogy ofNuclear N4edicine"- Third edition Springer,2006

R2 B.H.Brorvn. PV Laufold. R H Sntall rvood. D R Hose. D C Barber.. "l\,ledical physics and Biornedical

Engineering". - CRC Press, 1999

R3 Myer Kutz. "Standard handbook of Bior.nedical Engir.reering and design". McGran,Hill. 2003

R4 P.Ragunathan. "N{agnetic Resonance hraging ancl Spectroscopy in Medicine Concepts and TechniqLres".

F
Paperback - Lrport. 2007

Mapping of COs with POs and PSOs

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POr0 PO11 PO12
PSO-

1

PSO-

2

col -) 2 I I 2

co2 3 2 1 I 2

co3 J 2 1 1 2 1

co4 -) 2 1 1 2 l

co5 3 2 1 I 2 1

AVG 3 2 1 1 2 I I

1-low. 2-r.nedium. 3Jrigh. '-"- r.ro con-elation

Note: Tlie average value ofthis course to be used for prograrr arliculation nratrix.
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Programme Course code Name of the course L T P C

0 0 -1B.E 22MT7206 BIOh{ATERIALS 3

The student should be made

1 I-earn characteristics and classifi cation of Bionraterials

2 Understand dillererrt nretals. ceran'rics and its nanonraterial's characleristics as bionraterials

3
Learn poly.neric materials and its combinations that could be used as a tissue replacement

implants

4 Get fanriliarized u,ith the concepts of Nano Science and Technology

Course

Objective

5 Understand the concept of biocompatibility and the rnethods for bion.raterials testing

Instructional

Hours
Unit Description

I

INTRODUCTION TO BIO-N{ATERL{LS

befinition and classification of bio-nraterials, nechanical proper-ties, visco elasticity,

biomaterial performance. body response to irr.rplants, wound healing, blood con.rpatibility,

Nano scale phenomena

9

II

NTETALLIC AND CERAMIC MATERIALS

Metallic irnplants - Stainless steels" co-based a1loys, Ti-based alloys, shape memory alloy,

nanostructured metallic in,plants. degradation and corlosion, ceramic implant - bio inert,

biodegradable or bioresorbable, bioactive ceramics, nanostluctured bioperamics.

9

III

POL\'I\{ERIC IMPLANT MATERIALS

Pollmerization, factors influencing the properlies of polymers, po11.mers as biomaterials,

biodegradable poly,mers, Bio poll,mers: Collagen. Elastin and chitin. Medical Textiles,

Materials for ophthalmology: contact lens, intr-aocular lens. Membranes for plasma separation

and Blood ox.vgenation, electro spinning: a new approach.

9

IV

TIS ST]E RXPLACEMENT IMPLANTS

Small intestinal sub mucosa and other decullarized n.ratrix biomaterials for tissue repair': Extr"a

cellular Matrix. Soft tissue replacements, sutures. surgical tapes, adhesive, Percutaneous and

skin implants, maxillofacial augmentation, Vascular grafts, hard tissue replacemer.rt Implants,

joint replacements, tissue scaffolding and engineering using Nano biomaterials.

9

v

TESTING OF BIOMATERIALS

Biocompatibility, blood compatibility and tissue conrpatibility tests, Toxicity tests,

sensitization, carcinogenicity, nTutagenicity and special tests, hrvitro and Invivo testing;

Sterilisation of inrplants and devices: ETO, gamma radiation, autoclaving. Effects of

sterilization

9

Total Instructional Hours 45

On con.rpletion of the course the students rvill be able to

co1
Analyze different types of Biornaterials and its classification and apply tl.re concept of

nanotechnology towards bion.rateri als use.

Identify significant gap required to overcome challenges and further development in

metallic and ceramic materials
Outcome

to overcome challenges and furlherldentifl, significant 
-eap

development

r
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polvmericnrated als

c(]4 Clreate conrbinations of nraterials that coulcl be used as a lissue replacenrer.rt implant.

co_s Understand the testing stalrdards applie d ftrr bionraterials.

TEXT BOOK:

TI Sujata \/. Bhatt" "Bionraterials''. Second Edition. Narosa Publishing IJouse" 2005

T2
Sreerat.n Rarnakrishna, I\,luruganRamalingam, T. S. Sampath Kumar, and Winston O. Soboyejo. "Biomaterials

A Nano Approach", CRC Press, 2010.

T3
Monika Saini, Yashpal Singh. Pooia Arora, Mpin Arora, ar.rd Krati.lain. "In.rplant bionraterials: A conrprehensive

review", World Journal of Clinical Cases,2015.

REFERENCES:

R1 N4yer I(utz. "Standald Handbook o1'Bion'redical Engineering & Design". l\4cGrau,Hill. 2003

R2 . John Enderle, Joseph D. Bronzino. Susan M.Blanchard. "hrtroduction to Biorr.redical Engineering", Elsevier,

2005.

R3 Park J.8.. ''Biomalerials Science and Engineering''. Plenunt Press, 1984

R4 A.C Anand, J F Kennedy, M.Miraftab, S.Rajendran,"Woodhead Medical Textiles and Biomaterials for

Healtl.rcare", Publishing Limited 2006.

R5 D F \Villiams, "Materials Science and Technolog),: Volur.ne 14, Medical and Dental Materials: A cotnprehensive

Treatrnent Volulle". \rCH Publishers 1992.

Mapping of COs with POs and PSOs

CO/PO PO1 P02 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POt0 POrl POL2
PSO-

I
PSO-

2

cor 1 2 1 1 1

c02 1 ) 1 1

co3 2 i 1

co4 3

co5 1 I 1 I

AVG 1 2.2 1 1 1 1 1

1-Iow, 2-medium, 3-high, '-"- no correlation

Note: The average value of this course to be used for progran.r articulation mailix.
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N'lanpinu of COs nith POs and PSC)s

CO/PO POI PO2 PO3 PO4 POs PO6 PO7 PO8 PO9 PO10 POt I POt2
PSO-

I

PSO-

2

cor 1 2 1 1 2 ) I 1

co2 I 2 1 1 2 2 1 1

co3 1 2 1 i 2 2 1 1

c04 1 2 1 1 2 2 1 i
co5 1 2 1 I 2 2 1 1

AVG 1 2 1 1 2 2 1 1

1-lou,. 2-n.redium. 3-high. '-"- no con-elation

Nore: Tlre average value of tliis course to be used for program articulation nralr-ix
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lrcARY EIqI$ES

Programme Course Code Name of the Course L T P C
BE

2 1N4T7208 ROBOT OPERATING SYSTEMS 3 0 0 3

Course
Objectii,e

[o intloduce ROS and prourarrrrrirrg
To derelop tlre Robot errrilonnretrl
To obtain the simulation robots in ROS with GAZEBO
To simulate robots with V-Rep
To understand ntapping, navigatr'on and motion plaming ROS u,ith l\{ove-it

Unit Description
Instructional

Hours
ROS ESSENTIAIS

I and Disadvantages of ROS - ROS Franteu,ork- ROS

- starl with RoS programming - creating Environment - Services-Actions and

to ROS- Advantages
C++, ROSPyhon Graplrconrputation nodes, topics.Messages, servlces, bags.

ROSMaster- Basic andCornmunity- over\rt inew andC++pro-glarlming Syntax

Interaction with the Simulation environntent

9

YOTIROWN ENVIRONMENT

II

using 7 DOF: joint number, name, 0?e and angle limits - Xacro - Rviz

Tools for Robot Modelling - ROS Packages for lobot modelling - Unified
LibraryandFormat Kinematics andTags- t]RDF ModeiCreateD.,nanrics

RoUnified ,bot FormatModelling uslng ROSDescription (rrRDF), parameter
-rvorldreal ect to theadding obj simulation environment Createrepresentations

of 7 DOF arm - creation of wheeled robot

o

SIMT,LATION IN ROS WITH

m simulation - Gazebo -create simulation model at

controller.

3D \/rsto11 tosensor Gazebo-tags, robot ROSMovir.rg Jolnts uslng
interactscontroller with stateGazebo, ofsimulationinlerfacing movrng

oints simulation of aldifferenti wheeled lnrobot Gazeho.

Adding colors,
9

ROS WITH VREP

IV V-REP
V-REP

ls a rorr,ulti simulator,botic the-platforn.r robotic arnSirnulating uslng
the ROS interface to differentiala wheeledJornt Simulating robot,

laser sensor uslon3D sensor

9

NA\'IGATION AND MOTION PLANNINGROS WITH MO\IEIT

V

Pick and Place Behaviors using Industrial Robots with ROS Moveit - ROS
- ROS with Industrial

it Instattion - Generating the Self-Collision matrix .virtual joints, planning
RVizendrobot effectorposes, MoveI Architecture fi-omDiagram Trajectory

Gazebo1n PI scene o\rervl e\\/ di Collisi Chonannlng Motiagram- ecking
9

Total Instructional 45

ofthe course the students u,ill be able toOn

Course
Outcome

Evaluate various robot algoritlms in ROS prograntnfng
Deploy ntapping, navigation and rrotion planning ROS u,ith Move-it.
Simulate robots in ROS with GAZEBO and V-REp
Prograrn a Robot using ROS and its tool boxes

Recognize the concept of ROS and pr-ogranrmir.rg.

TEXT BOOKS
T1- Lentin Joselth, Jonathan Cacace. "Mastering ROS for Robotics Proglan.rming". Second Edition" Packt publishing. 2018

Easy",
.lLentinR1 Aleena J ,bot"Roosep1.r, ohny, Operating Systerr

dSecor-r 2022.Edition. Apress"

Packt

for Absolute Beginners Robotics Programming Made

R2- Lentin "ROS Robotics 2017

..a. ll.,'
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){apning of COs rT'ith FC)s and l)SOs

PSO-

I
PSO-

2
POl0 POlr POl2P07 lroS PO9PO3 PO4 PO5 PO6CO/PO POl POz

2 I1 1i 2 2co1 2

1 2 12 1 ) 2co2
11 2122 1 2c03

1 1 22co4 2 1 2

2 i1 12 2co5 1 1

1 2 11i 2 2AVG 2

Note: The average value of this course to be used for prograln articulation llatix.
1-lou,, 3-high. '-"- no con'elation

lr

c'^lrwos
IgrC? - HTCET de*t -u "t

HiCET
rcs,

182

1

1



P rogra nr nr e

BE/Bl-hCH

Course
Objectives:

Unit

III

Course
Outcome:

Course Code

21 LSZ,10l

Course Title

General Studies for Conrpetitive Examinations

L T PC
2103

1. To provide a\\,al'eness to the students about higher eduoation entrance exatns atrd vat'ious types of

.lobs offered both in the Cenh'al and State Governnrent.(CAT. GN4AT. GRE, IBPS, IELTS. UPSC,

SSC, RRB, TNPSC. GATE,IES, TNEB, AF'CAT, DRDO, ISRO. INCON4E TAX,LIC...)

2. To help the students to choose tlre area rvhere they are interested.

3. To develop competitive skills through various types ofobjective tests.

4. To train thent by conducting aptitude test based on verbal and quantitative skills.

II

Description

Numerical Ability
Simplification and Approximalion - Algebra - Number System- Averages - Ratio and

. Proporlion - Pafinership - Allegation or Mixture - Problem on Ages - Percentages - Profit and

Loss - Time and Work - Pipes and Cisterns - Tirne, Speed and Distance - Problems onTrains

,Boats and Streams - Permutation and Combination- Probability- Data lnterpretation- Simple

lnterest and Compound Interest - Geometry , Trigonometry and MensuI'ation - Progressions.

Reasoning Ability
Alphanumeric series - Reasoning Analoeies - Codine-Decodins - Blood Relations -Directions

- Calendars {locks - Data Sufficienc},- Deductive Reasoning - Input-Output

- Order & Ranking - Seatins Arangements -Visual Reasoning -*Cubes and cuboids -

Critical Reasoning - S),lloeism - Venn Diagram -Puzzles

Language Competency
Reading Comprehensions - Cloze Test - Sentence Completion - Match the Columns - Error

Detection - Jumbled word,{Paragraphs - Vocabulary & Grammar - One Word Substitution -
Idioms and Phrases - Antonyms and Synonyms - Sentence Corection - Misfit/Out of Context

sentence.

Instructional
Hours

t8

l0

10

]V

v

Computer Acquaintanceship
lnternet - Menrory - Keyboard Shorlcuts - Computer Abbreviation - Microsoft Office -
Computer Hardware - Computer Software - Operating Systen'r - Netrvorking - Computer'

Fundarnentals Ternrinolosies.

General Awareness

Geography - Culture - History - Economic Science - Scientific Research - General Policy

- Awards and Honours - Books and Authors - Static GK - Current Aifairs.

Total lnstructional Hours 45

COI:Thinking critically and applying basic mathematics skills to interpret da1a, dt'au,cotrclusions, and solve

problems; developing proficiency in nunterical reasoning:

Application ofquantitative reasoning in aptitude tests.

CO2:The ability to idenlify and deflne problerr.rs/issues, recognizing theil conrplexity. and consideling

alternative vieupoints and solutions to use the critical skills of observation.
analysis. er alualion.
CO3:Understanding and reasoning using concepts fi'amed in words; Critical verbal reasoning;

Reading ConTpreheision; Application of verbal I easoniug in aptitude tests.

CO4:students will possess the basic understanding of cornputer" hardrvare and software, utilizing web

technologies, basic understanding ofnetwork principles, Keyboard Shortcuts and

various Operating System. i i

CO5:students will be updaled with au,arbness and knowledge regarding the occurrences arout'td

the raorld.
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REFERENCE
BOOhS:

R1: Quantitative Aptitude for competitive Exanrinations - Abhijith G,ptrra
R2: The Pearson Guide to euantitative Aptitude _ Dinesh Khattar

R3: Analytical Reaso,ing and Logicar Reasoning- peeyush Bharacrrvaj

R4: A New Approach to Reasoning - B.S. Srjrvali & S. Sijrvali Arihant
R5: Word Power made easy - Norrnan Lewis
R6: verbal Ability & Reading Comprehension for the CAT - Arun Sharnra, Meenakshi Upadhyay -

Mcgraw-hill Education

R7: Computer Awareness - Arihant publication
R8: General Knowledge and Generar Awareness - Arihant Ma,har pandev
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Progranrme

B.E

COI]RSE
OBJECTIVES

Unit

(l,ru rsc (-'otle

21.L52402

Name of the Course

Human rights, Women rights and Gendel'equality

L

-1

TPC
003

. To sensitize the Engineeritrg str.rdents to various aspects of Hunlan Rights

r To ntal<e them understaud the rvorld level perspective related to }:luman Rigl.rts

. To identily the constitutional rights of rvornerl

o To undelstand the various political rights and lau's related to womell
r To understand the gender equality concepts

Description

lntroduction
Hur-nan Rights - Evolution of the concept of Hurran Rights - Meanillg, origin and

Development. Notion and Classification of Rights - Natural, Moral and Legal

Rights. Civil and Political rights. Econorric" Social and Cultulal Rights - Theories of
Human Rights - Philosophical foundations of Human Rights

l-luman Rights national and international perspective

Huntan Rights in India - Constitutional Ptovisions / Guarautees - Redressal

Mechanisnrs at National and International levels - Constitutional Rernedies and

Directions of state policy - Geneva Convention of 1864. {,Jniversal declaration of
Human Rights, 1948. LIN agencies to monitor and conrpliance - UNHRC (United

Nations Human Rights Commission)
CONSTITUTIONAL RIGHTS OF WOMEN IN INDIA
Indian constitution relating to women - Fundanlental rights - Directive principles of
state policy - right to equality - rights against exploitation, the right to constitutional

r.erned,v - University Declaration of Human Rights - Enforcement of Human Rights

for Women and Children - Role of Cells and Counseling C,Cnters - Legal AID cells,

Help line. State and National level Commission

POLITICAL RIGHTS OF WOMEN IN INDIA AND LA\\'S
Political Rights of Wolnen in lndia - Electoral process - women as voters - candidates

and leader - pressure group, Representation of women in local self government -
women in Rural and urban local bodies - Resetvation of wonlen - Larvs agairlst

violence & Sexual crimes: eve teasing - rape - indecent representatioll of u'omen -

imnroral trafficking
GENDER EQUALITY
Gender roles: Biological ys cultural determinism - Private vs public dichotomy -
Gender division of labour and asymmetric role structure Gendel role socialization

ancl forntation of identity -Occupational segregation and rvase discrimination -
Gencler stereotyping in rvork place - Human development indicators and gender

disparity

I rrstructional
Hours

9

I

9

9

III

IV 9

9v

COURSE
OUTCOMES:

r Engineering students u'i1l have the basic knowledge of hr'rman riglrts

r Ilitiates the students to know the various national and international perspectives of
human rights

. Gives an orientation on the various rights of women

. Makes them to understand the role of women in politics

. Provides a direction on gender equalities

hi.

TEXT BOOKS
l. Kapoor- S.K. "Human Rights under lnternational Lau,and Indian Latvs", Central Agency. Allahabad 2014

2. ArunaGoel. (2001). .,Violence ancl protective Measures for Women Development and Ernpower-nlent''. Deep & Deep, Nerv

Delhi.

REFERENCES
1 . Chandra U "Huntan Rights" Allahabad Law Agency, Allahabad 201 4

2. Upapdra Baxi "The Future of Human Rights, Oxford Univeristy Press, New Delhi

3. Menonnivedita (2004). "Recovering Subversion: Feminist Politics beyond the Law". Permanent Black, Del

1. Cornick, J.C. ancl Meyers, M.K. (2009) Gender Equality: T'ansforning Fantily Dit,isions of Labor. New Y
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Programme
B.E

Cloursc Code

27LSZ4A3

Nanre of the Course
Indian Ethos and Hulxan Valrres

LTPC
3003

Course
Objective

l. To learn about Indian ethos and its intportance todal,
2. To knorv about business concepts and philosophies fi'om various lterslrectives
3. To knorv the Indian philosophical system ofknowing oneself.
4. To understand values and its significance.
5. To know ethics from western and lndian perspective.

Unit Description Instructional
Hours

INDIAN ETHOS
Indian Ethos - Models of ntanagement in Indian socio-political envirolrrlent. Indian rvork
ethos and principles of Indian Mauagement - Goals of Life- Teachings of irr.rporlant Indian
Spiritual leaders..
BUSINESS CONCEPTS AND PHILOSOPHIES
Economics of giving - western economic systenr. Developing and implenrenting gloss
national happiness - Sabbath economjcs - Islantic economics and Banking
INDIAN PHI LOSOPHICAL SYSTENI
Indian Philosophical system - Nature of mind - Personality attributes based on Gunas -
Human values and five sheaths - Bagavad Gita for human perfection
VALUES
Meaning - Significance - Formation of values- Science and values. - Application of values in
Managenrent - Values for managers - Chanakya neethi on leadership
ETHICS T
lntroduction to Greek philosophers - Perspectives on ethics - lndian constitution and Unity in
diversity - Thirukural on ethics

Total Instructional Hours

COl: To impart knowledge on Indian Ethos for inspirational life
cnrrrqe CO2: To apply Business concepts and philosophies for broader perspective in society

;;;.;;" CO3: To familiarize students about lndian philosophy systerx to handle life efficiently
COzi: To apply values in day to day functioning for better standard of life.
CO5: To conceptualize ethics fi'onr western and hidian pelspective

TEXT BOOKS:
Tl- Nandagopal.R and Ajith Sankar R.N. lndian Ethos and Values in Management, ISBN - 978-0-07-106779-9. Tata N4cGraw Hill
Education Private Ltd, 20 1 1.

T2-Khandelwal.N.M, lndian Ethos and Values for Managers, ISBN 978-93-5024-452-4,3rd Edition, Himalaya Publishing House,
2011.

REFERENCE BOOKS:
Rl-Managernent Thoughts in Thirukkural by K. Nagarajan - ANMOL Publications PVT Ltd 437 4l4B Ansari Road" New Delhi 1 l0
002. 20 1 0
R2-Dr. Radhakrishnan Pillai. Corporate Chanakya, ISBN 978-8 i -8495-133-2, Jaico Publishing House. 2016
R3-Soham, LEEP (Life Entpowerment and Enrichment Progranr). lSBN 9788I 15977259 Central Chinrnaya l\4ission Trust, 20 17.
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9

9

9
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Programme Course Code

B.E./B.Tech. 2|LSZ4A4

Course
Objective

Unit

Course
Outcome

Name of the Course LTPC

3003lndian Constitution and Political Systern

OBJECTIVES:
. Teach hislory and philosophy ofPolitical Science.
. Describe the lndian Constitution and fundamental rigltts.
. Summarize powers and functions and Emergency rule of Indian govemment.
o Explain Local Govertrance.
r Converse the challenges to Indian Dentocracy

Description

INTRODT]CTION

N4eaning, Nature and Scope of Political Science - Significance of Political Science as a Discipline
- Approaches to the study of Political Science - Ke,v Concepts: State, Nation and Soveleignty -

Political Science as a Science or an Att .

CONSTITUTION OF INDIA &FT]NDAN{ENTAL RIGHTS

N4eaning of the constitution lau,and constitutionalism - Historical perspectirre of the conslitution
oflndia - salient features and characteristics ofthe constitution oflndia.
Scheme of tl.re fundamental rights - fundamental duties and its legislative status - The directive
principles of state policy -Rights of women and Children -Constitutbnal Remedies for citizens

PARLIAN{ENTARY FORN{ OF GOVERNMENT AND EN{ERGENCY PROVISIONS

The constitution por.vers and the status of the president in lndia. - Amendnrent of the

constitutional po\vers and procedures - Emergency provisions: National enrersency, President

rule" Financial en.relgency.

LOCAL GOVERNANCE

Panchayati Raj and Municipal Government, Structure, Power & Functions; Significance of 73rd

and 74th Amendn.rents; Changes in Rural Power structure and ernporverment of the marginalized
groups such as SCs/STs and Women

CHALLE\GES TO I\DIAN DENIOCRAC\

Caste, class. ethnicity and gender in lndian politics; Criminalization and corruplion. politics of
regionalism, communalisur. backward class and Dalit rnovements, Tribal people ntovernents,

struggle fol gendel justice
Total Instructional Hours

Upon completion of the course! students will be able to
CO I : Understand the history of Indian Constitution
CO2: Understand fundanrental rights and fundamental duties.
CO3: Understand the Parliarnentary fornr of Governrnentand Challenges to Indian Denrorcracy

Instructional
Hours

9

9II

9

9]V

ilI

9

45

TEXT BOOKS:
Tl - Durga Das Basu, "h.rtroduction to the Constitution of India ", Prentice Hall of India, New Delhi, 1997.

T2 -Agarwal R C., ''lndian Political System",S.Chand and Conrpany, Nerv Delhi, 1997.

T3 - Johari.l.C. Principles of Modern Political Science. New Delhi: Sterling, 1989.

T4 - Sharlta K L., "social Stratification in India: lssues and Themes". Jawaharlal Nehru University, Neu'Delhi, 1997

REFERENCE BOOKS: ,N 
,,

R1 - Shanna, Brij Kishore, " Introduction to the Constitution of India:, Prentice Hall of India, New Delhi.
R2 - Gahai U R.. "Indian Political Systern ". Publishing House. Jalaendhar

R3 -Sharma RN.. "lndian Social Prob and Publishers Pl.t. Ltd.

Dean {Ac rnicsl
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Progranrme Course C-ode

B.E./B.Tech. 2LLSZ4A5

\arne of the Course

YOGA FOR HUMAN EXCELLENCE

LTPC

3003

OBIECTII/E:
Undorobndlng af (t) Struciltr:s and funcflong Ef Humanr Body, (Z)
lmportancg of Phyalcal Exerclsea and nadous Modlcal al;liloms (3) Llh
lbrce and Phllosophy of t(a:ya Kalpa (4) Mlrd and lts funcilona and (E)
Medltatlon Pnaatlcoc.

UNIT I . PI{VEICAL STRUCTLIRE
r Purpore of lib - llE - yogs - modem lib ttyts - lmportanoc sf phyelet

ttaslth
Fhysloal structrJtE - comblnadon sf fhre alrrnsntt - thrm forme sf hody

r Btood clrculatlon ayrilanr - Rseplratory eyaHn.
r Neruuun sytbm - Dlgaatlr:g syabrn.

uI{tT lI - FUNCTIOXa tlF pHyatcAL B(IDY . -

r Thrao drodatbng - dlssqrs, paln and dcath - cruaaa for dlcuac.
r Llmlt and illsdlod In tluet aspe6 - fuod, *L*, slaep, ecnslsl ptaaaura and

trorghL
. lmPortanca of phyalcal mtnlaes - Slmptlfied Ptryrlcal E*rrtesa - Rutr:

and rcgulaflonc.
r Food snd M€dhlne - yoglc bod hablts - natural tuod - natrrrapattry -

Itllcdlcal tyeterrc: Allopathy, SHdha, Ayrrryudha, Unant snd
Homeopatlry,

UHIT III - REJUYEHATIOFI OF LIFE.FORCE
r Phllcaphy of Kaya kalpa - F?ryrlcal body - Sorual vttat fiutd - LtfiE lbrae -

Blo-tttagnetlem - Mlnd.
r An{-agelng arrd pooilponlng dsth - tG:fakatpa Pmcdcal- bgneflta
r €lcx and aplrituallty - valua sf tr€rruel vital fluld - marrlad llfia - chaatlty.
r Functlolul Relatlonahlpa of body, ltfa brce and mlnd,

,, 
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ust? EEf - fifilNr]

Biomagne{ic uave - Mind - imprinting and megnirying - Eight essentia!
factors of lMng beings.

. Mental Frcquenqy - func{ions of rnind - five layers

. Tert stage€ of mind Benefrts of meditation hablhlal imprints
u nderstandable imprints.

lmportance of meditation - benefrts of rneditation.

UHIT V , HEDITATION

Simplified Kundalini Yoga - greatness of guru - types of mediHbn
Agna meditation - er<planation - benefits

, Santhi meditation - explanation - benefits - clearhnca of spinal cord -
benefits.

. Thurlam meditration - erylanation - benefits - Thuriyatheeilfram meditation -
e:planation - benefiB-

Tort Book:
1. Yoqic Litu -VlSlON, Vethathiri Pubtications.

t?

Reftrcnce Books;
1. Veilhathirl Mahartstri, Yoga fior Modern age,2O17, Vethathiri Publicatione,

Erode.

2. Vsftathiri Maharishi, Mind, 2017, Vethathiri Publications, Erode.
3, Dr-Mathuram Sekar, iledicine and Heahh, Narmadha publications.

4. Vethathiri Maharishi, Simplified Physical Exercises, 2019, Vethathiri
Publications, Erode.

5. WCSC-VaSION fior Wsdorn, Yogasanas, 2012, Vethathiri Publications,
Erode.
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