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S hri Vaish n av Vidyap e eth Vis hwavidya lay a, In d o re
Shri Vaishnav Institute of Technology and Science

choice Based credit system (CBCS) in the Light of NEp-2020
M.Tech. in Robotics and Automation w.e. f. Z0Z4

Legends:L-Lecture;T-TutorialiTeacherGuidedStudentactivrty;p-pra.ti.ul;C-Cr"dit
*Teacher Assessment shall be based following components: Qui/Assignment/ Project/participation in CIass,
given that no component shall exceed more than l0 marks.

Course Educational Objectives (CEOs);
l. Understand the various architecture of ari iliciustrial robot.
2. Identify the vector translbrmation applied to robotics.
"]. Appll' the fcm'ard and inverse kinematics applied to serial manipulator robots.

'4. f:mphasize on lhe various actuators and transmission elernents usecl in robots. Alscl to clefjne
various control strategies used in manipulator robotics

Course Outcomes (COs):
After the successl'Lll completior: olthis course" the student will be able t6:
l. Understand the architecture and basic technical terms used in robotics.
2. Apply vector transformations in robotics.

Syllabus:

UNIT I 6 FIrs.
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Robot Definition and Basics: Understanding what constitutes a robot. Coordinate Frames:
Mapping: The concept of using coordinate fiames for understanding the positioning of robots. Robot
Kinematics: Forward and inverse kinematics as tools to model robot motion.
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7 [Irs.
Sensor requirements: Types and
Introduction to sensors and how
study of forces and torques in
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UNI"tr'II
Evolution of Robotics: The history and development of robotics.
characteristics of sensors required for robotic operation. Sensing:
robots perceive their environment. Statics of Manipulators: The
stationary robotic systems.

{.INIT III
/ IIIS.

Lalvs of Robotics and Kinematics: Ethical and operational guidelines. Mapping Between Rotated
Frames: Understanding transformations when rotating frames. Forward I(inematlcs: Techniques for
determining the position of the robot's end-effector, Environment Sensors: Role in quality control
and robot perception.
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
shri vaishnav Institute of Technology and science

Choice Based credit System (CBCS) in the Light of NElr-2020
M.Tech. in Robotics and Automation w.e. f. 2024

Legends: L-Lecture:T-Tutorial/TeacherGuicledStra"nt7.t,r,tyf-p.^"tl.rl;C-Cr.dit.
*Te:rcher Assessment shall be based following cornponents: Quiz/Assignment/ pro"iect/participation in Class,
given that no component shall exceed more than l0 marks.

UN*IT IV
5 {lrs.

Robot Anatomy and Control: Links, joints, and structure of robots. Inverse I(inernatics:
Calculating the required joint configurations for a desired end-effector positio,. Sensors fbr Safety
and Control: Horv sensors ensure safe operation.

UNIT V
7 }{rs.

Kinematics and Sensors: Forward/Inverse I(inematics, Kinerlatics for robots with varyirrg degrees
of fi'eedorT. Worl< Volulne: The operational space of a robot. Specifications and 'lia,sfb,rations:
Describing objects in space for robotic interaction" Degrees of Fieedom: Manipulating the robot in
three degrees of fi'eedorn" Sensor Selection: Matching thi right sensor to the task.

'l'cxt Boohs

l' J"l' Craig, Introduction to Robotics; Mechanics anrl Control,4th ed., Upper Sacldle River. NJ,
USA: Pearson" 2A17 

"

2' K' M' Lynch and F. C" Park, Modern Robotics; Mechanic,y, Planning, ancl Control, Carnbriclge,
UI(: Carrbridge Univ. press, 2017.

3. P. Corke, Robotics, Vision and Control; Fundamental Algorithms in WTLAB,3rd ed., Cham,
SwitzerlanC: Springer, 2022.

lleference Books
l' M' w' Spong, S. Hutchinson, and M. Vidyasagar,Robot Mocleling ancl Control,2nr) ed.,

Hoboken. NJ, USA: John Wiley & Sons, 2020"

2' B' Siciliano' O' I(hatib, F. Groen, G. Hirzinger, and H. Hirukawa, Eds., Springer Handbook of
Robotics.2nd ed., Clram. Switzerland: Springer, 2016.
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Sh ri Vais h nav Vidyap eeth Vishwavidya lay a, Indo re
Shri Vaishnav Institute of Technology and Science

choice Based credit system (CBCS) in the Light of NE,p-2020
M.Tech. in Robotics and Automation w.e. f. 2024

Legends: L - tr-ecture; -f - Tutorial/Teacher Guided Student Activity; F - p.actical; C Lredir*Teacher Assessment shall be based following components: Qui/Assignment/ Project/participation in Class,
given that no cotnponent shall exceed more than I0 tnarks.

List of Experiments:

l. Understanding different robot structures: Cafiesian, Cylindrical, Spherical, SCARA, and
Articulated.

3.

Analysis of various grippers: Mechanical, Collect, Vacuum, Magnetic, Fragile-object, and
Expandable grippers.
FanTiliarization with GUI, loading skeleton and industrial robot models, and modifying DH
pararneters.

4. Visualization of DH parameters and calculation of transformation matrices.
5. Perfonnir,g forward kinernatics for 2-DOF planar and SCARA robots using transformation

nratrices and RoboAnalyzer.
6. Analvtical and simulation-based solution of inverse kinematics for planar and SCARA robots.
7- Analysis of .ioint torques/forces using Euler-Lagrange and Newton-Euler methods with

RoboAnalyzer.

8. Strrdy of trajectory generation fioint space vs Cafiesian space) and sirnulation of robot motion.
9" VisLralization of robot work envelopes for different configurations and comparison usi,g

RoboAnalyzer"

10" Simulation of real-world robotic tasl<s (e.g., pick-and-place, welding, assembly) using
RoboAnalyzer and analysis of efficiency

2.
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
Shri Vaishnav Institute of Technology and Science

-il,.i Choice Based Credit System (CBCS) in the Light of NEP-2020

Legends:L-Lecture;T-Tutorial/TeacherGuidedStudentActivity;P-Practical;C-Credit.
*Teaeher Assessment shall be based following components: Quiy'Assignment/ ProjectiParticipation in

Class, given that no component shall exceed more than 10 marks.

Course Educational Objectives (CEOs):
1. Understand the concepts of Human Machine Interface or GOT.

2. Understand the concepts of VFD and V/F control mechanisms"

3. Understand the principles of inverter operation, multi-speed control, and variable frequency

drives (VFDs).

4. Develop skills in communication protocols and HMI programming.

Course Outcomes (COs):
Atter the successful completion of this collrse, the student will be able to:

l. Configure V/F control parameters and irnplement multi-speed drive operations.

2. Apply" servo motor control lbr speed. torque, arrd position regulation.

3. Develop [-llvll/COT screens with alarrns, monitoring. and visualization f-eatures.

ri. lntegrate Pl,Cs rvith HMI, VFD, and servo systems l'or industrial automation tasks.

Syllabus:

UNIT I 6 Fhx.

Basics of Inverter: Introduction, Inveder selection criteria, Invefier overload duty, selection of
peripheral devices, motor types, power and signal connections. Mitsubishi Invefters Overview.

UNIT {I 7 Hrs.

Concepts of V/F control- Introduction to various operation modes of the invefter (VFD),
Significance of parameters and their configuration values, Different types of load patterns, JOG
operation mode, and Input-Output assignment. Multi-speed Operations.

[.}NI'I'III 8 Hrs.

Servo Confrol System- Speed, Torque, and Positioning control, Homing Function and Parameter
Setting, Servo Motor Basics & Structure, Speed Operation, Absolute & Incremental Systems for
Positioning, Types of Encoders, and Built-in Positioning function.

UNIT IV 8 Hrs.

Introduction to GOT/IIMI: Types of screens, different types of objects, selection criteria, OS

lelection and installagkrp, UserAlarm (Alarm configuration and Alann display).ulstv (uqu;- T-_,/cn*i*Sir*o, Clairfersou controller-ffffiaminatious
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M.Tech" in Robotics andAutomation w.e.f.2024
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.. Shri Vaishnav Vidyapeeth Vishwavidyalaya, fndore
,': Shri Vaishnav Institute of Technology and Science
' choice Based credit System (CBCS) in the Light of NEp-2020

M.Tech. in Robotics and Automation w.e.f.2024

Legends: L - Lecture; 'f - Tutorial/Teacher Guided StudentActivity; P - Practical; C - Credit.
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Parlicipation in
Class, given that no component shall exceed more than 10 r-narks.

Bacl<up add Monitoring of Screens on HMI, Selection of Peripheral Devices for Trend and Batch
MonitorirTg, Nurnerical Display and Visualization on HMtr.

UhIIT V 5 Hrs.
Applicatiotts of IIMI & VFD: HMVGOT communication with PLC (Human Machine Interface),
VFD interfacing with PLC and HMI/GOT, Inverter Autotuning, Servo Motor & Invefier Control
Operations.

l'ext Books:

l. Malcolrn Barnes, Practical Variable Speed Drives and Power Electronics, Newnes 2003.
2. Gary D. Anderson, Variable Frequency Drive,s: Installation & Troubleshooting,2020.
3. Krislrnamoorthi Govindaraj, The Basis of VFDs: An Ultintate Guidefor A New Industrial

Technician to Configure & Prograru VFD,2017 .

Reference Boohs:

l. Avinasl, Malekar, Advanced PLC Programming u,sing studio 5000 Pcut l: Practical lessons on
laclder logic instructions, module con"figuration, machine safety, VFD, etc. (Industrial automa-
tion Book 3), Kindle Edition.

2. Williarns Robertson, PLC Programming & Tbuch Panel Introduction to Crecttion Mit.subishi
Electric GX Works2 and GT Designer3 GOT2000 serie.s,2023.

3. Ceorge W. Younkin , Industrial Servo Control Sy.stents; Ftmclamental,s and Apptications, CRC
Press, 2002.

4. Bill Hollifield, Ian Nimmo, High-Peyformonce HMI Handbook,2008.

List of Experiments:
1. To study various types of VFD and their industry applications.
2. To study hardware specifieations of VFD-800 series training kit.
3. To ttnderstand the working environrlent of FR configurator software and perforrn the configu-

ratiorr of VFD.

for iQF and iQR
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Shri Vaishnav Vidyapeeth Vishwavidyalay4 Indore
Shri Vaishnav Institute of Technology and Science

Choice Based Credit System (CBCS) in the Light of NEP-2020

M.Tech. in Robotics and Automation w.e.f.2024

@oria1/TeacherGuidedStrrdentActivity;P-Practical;C-Credit.
rTeacher Assessment shall be based following components: Qui/Assignurent/ ProjectiParticipation in

Class, given that no component shall exceed more than 10 marks.

5. To stLrdy different types of HMI/GOT2000 and their indr-rstry applications

6. To understald the working environment of GTDesigner3 software and perform the simulation

analysis"

7 " To perform hardware interfacing of iQF PLC and GOT2000"

8. To perform harclware interfacing of iQR PLC and GOT2000'

9. To perform VFD interfacing with iQF PLC and GOT2000.

10. To perform VFD interfacing with iQR PLC and GOT2000.
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore

Shri Vaishnav Institute of Technology u@
Based Credit System (CBCS) in the LiffiTNEF -202A

M. Tech. in Automation and Robotics w.e.f. 2024
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Legends: L-Lecture;T-Tutorial/TeacherGuidedStudentActivity;P-Practical;C*Credit.
*TeacherAssessment shall be based on the following components: Quiz/Assignment/ Project/Pafiicipation in

Class, given that no component shall exceed more than 10 marks.

Course Educational Objectives (CEOs):
1. To understand basics of security and various Cryptographic Methods.
2. To be able to secure a network over insecure channel by various means.

3. To understand various attacks for system security and its counter measures to protect against the

threats in the networks.

Course Outcomes (COs):
After completion of this course the students are expected to be able

1. Provide security of the data over the network.
2. Implement various methods for the system security.

3. Appty necessary approaches and techniques to build protection mechanisms to secrtre computer
networks"

Syllatrus

UNIT I 6 Hrs.
Basics of Securify
Introduction to Security Aspects: Security Trends, Seeurity attacks, Security services, Security
Mechanisrn, Model for Network Security.
Classical Encryption Techniques: Substitution Techniques, Transposition Techniques.

UNIT Itr

Symmetric Ciphers
Block Ciphers: Data Encryption Standard, Strength of DES, Advance Encryption Standard, Multiple

Encryption and Triple DES, Block Cipher modes of operation, Stream Cipher, Random Number

Generation.

UNIT III
Public Key Encryption and Hash Function
Public I(ey Cryptography: Principle of Public Key Cryptosystem, RSA algorithm.

Key Management: Diffie Hellman Key Exchange, EllipticalCurve Cryptography'

. Message Authentication Codes, Hash Functions, Security of Hash Functions and MACs, Digital
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.'\', Shri Vaishnav lnstitute of Technology and Science Choice

;j '' Ilased Credit system (cllcs) in the Light of NBI'}-2020

M.Tech.inAutomationandRoboticsw.e.f.2024

UNIT IV
Networh secu ritY APPlications
Authentication App I ications : Kerberos, X. 5 09 Authentioation Service'

E-Mail Security: Pretty Good Frivacy. SIMIME'

lF Secunity: IF Security Architecture, Key Management"

Wrcb Secuiity: Secure Socket Layer, Transport Layer Security'

UNIT V
System Securiff
Intruders: Intrusion Detection, Password Management'

Malicio,s Soltware: Viruses, Threats, VirLrs Coiurter measures, Distributed Denial of Service Attacl<'

Firervalls: Firer,vall Design Principles, Trusted Systems, IT Security Evaluation'

Text Boohs:

1. Williarn stalling, "Cryptography and Network Security - Principles and Practice", TtL Edition

Fearson,20X7.
2. Behrouz A. Forouzan, "cryptography and Netrvork Security", McGraw- Hill, 2007'

3. J.l{atzand y. Lindell, "Iniroduition to Modern Cryptography: Principles and Protocols", 3rd ed'

CRC Press, 2020.

Referenee Books:

I . Atul l(ahate, "cryptography and Network Security", 4tl' Edition MeGraw-Hill, 2003

Z. prakash Gupta, "Cryplog.uphy and Network Seeurity", PHI Learning20l5.

3. R. Anclerson, 
,,s"cuiity Enginlering: A Guicle to BLrilding Dependable Distributed Systems", 3rd

ed" Wiley.2020"
4. B. Schneier. "Applied Cryptography: Protocols, Algorithms, and Source Code in C"' 2nd ed'

Wiley, 20i 5"

5 Hrs.

5 IIrs.

ee$--
d-raro Dr )rJolE'

Shri'r aishnar' !i,liaPeeth

G*h;\-/- I -.
Cllairperson
Faeulq of S:ur*ies

hri lini;lura',' 1:id1'apeeCz
\i t$ya: tr i fi-." al a,; a - Tzad *l e

.-Sq-
Cou troller ol Esaminations

Slui \:a.: rt-nar' l:idi a1re34

\iish x a-,j d:r s1a",'a. lndtr*

Registrnr
f; lri'r,<irhaar, ]ulid1' apeetlt
1,,ixiri,, a.,rid'r slal;a, Ilrdore



Sh ri Vais hn av Vidyap e eth Vis hwavidyalay a, In do re

: Shri Vaishnav Institute of Technology and Science
' Choice Based Credit System (CBCS) in the Light of 1t{EP-2020

M.Tech. in Automation and Robotics w.e.f. 2024

Legencls:L-Lecture;'I-Tutorial/TeacherGr"ridedStudentActivity;P-Practical;C-Credit.
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Patlicipation in

Class, given that no component shall exceed tnore than 10 marks"

Course Educational Obiectives (CEOs):
l. T'o highiight the signilicance of automation techniclues in process inc{ustries.

2. Tr: explain the role of Pl-fls in indilstrial zrtttomation'

3. To familiarize rvith varions control metirods used in process automatioti.

Course Outcomes (COs):
After the successf"ul completion of this course, the student i'vill be able:

1. To identify the significance of automation in process industry.

2. To describe the irlplementation of PLC in industrial automation.
3. To explain various control methods used in process automation.

Syllabus:

UN{T {
Introduetion to computer based Industrial Automation: Direct Digital Control (DDC),

DistribLrted Control System (DCS) and Supervisory ControI and Data Acquisition (SCADA) based

architectures

Un-tT {{
SCADA in R"t't-i: lntrocluction, evolution. architecture, SCADA: Station Master.

Eli\E'fl Ill
ir} n*graaal mahl* l-ogic Controll*r {PI-C):
13asic instrirction sets, Design ol'alarm and

Ulii't'I1.r

I E{rs.

S F{rs.

7 F{rs.

Illoct< diagram o{' Pl,C" Programn:ing languages ol' Pl,C,
interlocks.

6 Hrs.
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Distrih*ted {}lntrol F.iystern: l,ocal Control tJnit (t.Ctl) architecture. l,Cti l]rocess Interlbcing

Issusjs, Bloi:k iiiagrarl and Overviei,v ol'tlillerent t,ClLJ sec*rity desigli approaches. Net.rvorking of
i}CS"

Ljru$T V 7 Firs"

Proccss lixfety Automlatl*n: l,evels o1'trrrocess satbty through use of Pl,Cls" Integrating Prooess

sal'ery, Irl,C a:r<i llllS. Application of international standards in process satety ooutrol.
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shri vaishnav vidyapeeth vishwavidyalaya, Indore

shri vaishnav Institute of Technology and science

Choice,Based Credit System (CBCS) in the Light of NEP-2020

M.Tech. in Automation a

nt Activity; P * Practical; C - Credit'

*Teacher Assessment shall be based following components: Quiz/AssignmenV Project/Participation in

Class, given that no component shall exceed more than 10 marks'

Text Books:
1. N{.P. Grq:over, "Automation, Production

Pearson Education, 5th edition, 2018'

2. O. Akancle. "lndustrial Automation from

Actuators. PLCs, I{Nfis, and SCADA to

Systems and Computer integrated Manufacturing"

Scratch: A Llands-On Guide to Using Sensors,

Alltomate Industrial Processes"" Packt Publishing'

TAn.
3. John w. webb and Ronald A. Reis, o'Programmable Logic controllers: Principles and

Applications", 5th Edition, Prentice Hall Inc', New Jersey' 2003'

Reference llooks
I . li. Kleipjohann, 'ulndustrial Autgmatign and In lr:rmatiori 'l-echnology"" springer. 2019'

? Krishna Kant, "Cotnputer Based Indusffial Control", E[E-l'}HI' 2nd edition' 2010'

3. tr-iess chiu chang& Richard A. wisk, "An Introduclion to Automatecl Process Planning

S,vstems", Prentice-Hall" 1 985.

4. N. Viswanandh;un. Y. Narahari, "Performance Modeling of Automated Manufacturing

Systems", Pl{l, 1rt edition, 2009'
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sh ri vaish n av vidy ap eeth vishwavidyalay a, In dore

shri vaishnav Institute of Technology and Science

choice Based credit System (cBcs) in the Light of NEP-2020

M.Tech. in Roboti.s u.,

; P - Practical; C - Credit'

*Teacher Assessment shall be based following components: QuiiAssignment/ ProjectiParticipation in Class,

given that no component shall exceed more than 10 marks'

Course Educational Objectives (CEOs):

L To unclerstand digital manufacturing and system architecture'

2" To gairr skills in CNC/DNIC and CADiCAVI"

3. To learr, aclclitive, m!cro, and nano.fabricatiorr trrethods'

Course Outcomes (COs):
1. After the successf'ul completion of this course, the student r'vill be abie to:

2. Explain digitai manutacturing cotrcepts'

3. Apply CNCDNC progratnming and CADICAM modeling'

4 . Dev elop additive m anufacturin g rvorkfl orl's'

-5. tivalirate micro- and nano-fabrication techniques'

Syllabus:
tjNIT I
Overview of Digital manufacturing process Introduction

Operation mode ancl architecture, Operation reference model'

Digital Manufacturing, case studies'

7 Hrs.
{.iNE't []
cNC machines and Programming Introduction to Numerical control, components of NC System'

NC system controls, Adaptive. control for NC System, N Words, NC prograr"nming' Examples'

cNC, DNC combined DNC/CNC system, computer Integrated manufacturing system' Machine

. Tools and related Equipment, Materials handling and Storage system, computer system Tool Path

Generation in CAM Software for different operations'

6 Hrs.

to Digital Manufacturing Science,

System Architecture, Computation in
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Shri \ ar*xr.:la,i vidl.apeerhsrrfi rt*rtru1, r'idy3plet} \:isk-'l ati'J-v-zla-Te" Ia'lort Yish''t'arid)-alarakdate

7 Hrs.
{.JNTT III
cAD CAM Modelling and Machine control Basics of computer Graphics' Elementary

Transformations i, CAD, computer prograrrming for graphics, Computer graphics Software and

Database: configuration, Graphics Packages.48Programme Scheme & syllabi M' Tech' (Robotics &

Automation) constructing the Geometry, Design process ancl role of cAD, Types and applications of
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
Shri Vaishnav Institute of Technology and Science

Choice Based Credit System (CBCS) in the Light of NEp-2020
M.Tech. in Robotics and Automation w.e. f . Z0Z4

Legends:L-Lecture;T-Tutorial/TeacherGuidedStudentActivity;p-practiCal;C-C.edit.
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/participation in Class,
given that no component shall exceed more than 10 marks.

UNIT IV
Additive Manufacturing Process Introduction to Tableau, creating Basic
Desktop ul, connecting to Data, Review of Tableau Desktop, Making
Effective Dashboards"

UNIT V 7 Hrs.
Micro-fabrication and Nano-fabrication Methods Introduction to different methods for
manufacturing components by additive manufacturing, Overview of different RP Processes, STL file
generation; file verification & repair, STL/AMF Slicing CURA, Pre-processing and post processing
teclrniques.

Text Books:
l. Z. Zhou, S' Xie, and D. Chen, Fundamentals of Digital Manufacturing Science. London, U.I(.:

Springer,20i2.
2. M. P' Groover, Automalion, Production Systems and Computer-Integratecl Manufacturing. Upper

Saddle River, NJ, USA: Prentice HaII,2008.
3. A. K. Kamrani and E. A. Nasr, Rapid Prototyping: Theory and Practice. New York, N! USA:

Springor, 2006.

Reference Books:
l. Z. Bi, Practical Guide to Digital Manrfacturing; First-Time-Right for Design of product,s,

Machines, Processes and system Integration. cham, Switzerland: Springer, 2021.
2. R' K. Amit, K. S. Pawar, R. P. Sundarraj, and S. Ratchev, Eds., Advances in Digital

lfianufacturing Systents: Technologies, Business Models, and Adoption. Singapore: Springer,
2023.

3. Y' K. Singla, A. Kumar, and M. R. Maughan, Eds., Digital Manufacturing in Industryj.0. Charn,
Switzerland : Springer, 2025.

4" I(" Kumaq D. Zindani, and J. P. Davim, Digitat Manufacturing and Assembly Systems in Industry
4,0.BocaRaton, FL, USA: CRC Press,20l9.
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