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shri vaishnav Institute of Technology and science

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

M.Tech" in Roboti.t urrd Automatio' *'*'f'

P - Practical; C - Credit'

sTeacher Assessment shall be based on the following components: Qui/Assignment/ ProjectiParticipation

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

Course Educational Objectives (CEOs):

l. 'lb provide o.o,r-,prir.nsi'e unclersianding o1'microcontrollers and e*rbedded systems'

2.',lb enable students [o progratn" analyz.e ancl design embecldeci sl"stems Lry exploring hardrvare'

softr.rlare, and interfacing concepts'

3. Tb expose stucients to advailced tr:pics such as melllory systems' polver i:ptirnization"

itrterrupts,timers.anrlcomtnunicationprotocols(UAI{T'SPI,I2C).

Course Outcomes (COs):

Al'ter the suc.cessful completion olthis cotlrse, the student lvill be able to:

l. Demonstrate understanding of mierocontroller architecture, features, and development tools'

2.Applyfundamentalprogrammingconceptsforembeddedsystems.
3. Utilize timers, interrupts, and watchdog systems for real-time embedded applications'

4. Implement analog peiiphe.als and serial communication protocols (UART' SPI' I2C)'

Syllabus

UNIT 1 7 HTS.

Introduction to Microcontrollers & Embedded System

Microcontrollers: Definition, Classification, Features & Applications, General Architecture of

Microcontrollers (Harvard vs. von Neumann, RISC vs. CISC), Overview Of ARM Cortex-M series

and other common microcontrollers (8051, PIC, AVR, Arduino), Development Environments'

Libraries, and Fundamental Programming Concepts'

Ernbedded Systems: Definition, characteristics, Block Diagram. Design Process'

Case Study: Weather Monitoring System'

6 Hrs.
UNIT II
MSP432 Operating Parameters and Interfacing

operating Parameters of Microcontrollers (voltage, Clock, Power, Memory)' Input Devices and

output Devices, lnterfacing to DC Devices, AC Devices, and High-Power Loads' Educational Kits

and Development Boards (Arduino, STM32, ESP32' etc')'
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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.t:2924

StudentActivity;P- Practical: C - Credit'
*Teacher Assessment shall be based on the following components: Quiz/Assignment/ Project/Participation

in class, given that no component shall exceed more than l0 marks.

UNIT III 7 Hrs'

MSP432 Memory System and Power System

Menrory System: Basic Concepts (RAM, ROM, Flash, EEPROM), Memory Operations in C Using

pointers, Memory Maps and Addressing, External Memory Interfaces (SD|N4MC, External Flash,

etc.).

Power Systems: Operating Modes and Speed of Operation, Power Supply and Control Modules'

Low-Power Modes and Battery Operation.

UNIT IV 6 Hrs.

Time-Related Systems, Resets and Interrupts

Time-Related Parameters: Frequency, Period, Duty Cycle, Clock Systems in Microcontrollers,

Timers and Counters (Watchdog Timer, General-Purpose Timers, Real-Time Clock), Reset

Mechanisms in Microcontrollers.

lnterrupt Systems: Concept, Types, and Priority. Programming and Handling Interrupts in C

UNIT V 7 Hrs.

Analog Peripherals & Communication Systems

ADC and DAC Systems in Microcontrollers, Voltage Reference and Comparators, Serial

Communication Concepts, UART, SPI, and I2C Protocols, Introduction to CAN, USB, and Wireless

Modules.

Note: MSP 432 may be specifically studied as microcontroller.

Text Books:

1. Dung Dang, Daniel J. Pack, Steven F. Barrett, "Embedded Systems Design with the Texas In-

struments MSP432 3z-bitProcessor" Morgan & Claypool Publisher, 2017'

2. ying Bai. ,.1\4icrocontroller Engineering with MSP432: Fundarnentals and Applications" Taylor

& Francis, CRC Press, 2017.

Reference Books:
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Shri vaishnav vidyapeeth vishwavidyalaya, rndore'i shri vaishnav r".iiilt. of Technorogy and science' Choice Based.credit st*il (cBcs) in the Lishf or Nr,,p_
_Evvs vra.ur,. rysrem (UIJCS) in the Light of I\Ep-2020

w.e.f. 2024

COTIRSF]

CODE

It'rffir"
in crass, s,* ,r,ui,o #;,Ji:;:,ru-t*:j"J::'lf":",TTnents: quizzass,*,."",v"[J:'ectrparticipation

2' ^rohn H' Ilavies. "r\4sp430 L4icrocontrorer rrlasics..Ner,r,nes" 20[Jg.' II;IT^1ffi;.,Xlill;*;Iffi'J*i,;;;l:l;lll,*",,,,.,n,cric,,, ro 
'mhec,ciec, 

s"ysre,,,s:
4' I(;ri Hamar" "Hmberj<jed systerns; ,irrr-,it..t,.,r*, I.og.n*rring an6 Design,.'MH. 700g.
List of Experiments:

; ffil*ffi:llriill;u,:;i::i''R Lau,ch pad. cocre Composer studio anci Energia
i Interfacing 7-segment <iisplai, kr l\4Sp43?.4 Irrterf?icing dot_n:atrix displa.v to fu{Sp432.5 setting up c'*rxur.rication inierfhce using iR sensors.
I Interfacing l\4sp432 q,ith variou,,.rrnrc
: Drivirg stepper motor using MSip432.8. Inierlacing l.nerulory 1o j\45ip4.l2q Sefiing up rvireless conrlriunication Netlvr-rrk.I0. Serting up Io'1. li,k lirr vari'r.rs ,*no,r,l, usi,g MSp432.

q,*--
Cotrtroller o/E_xanrinaf ions

Sluj lajrLual. lidr ate*rli
1i:h,r.a,;i,Jr ela:.a. Jrrilcre

e.gi;;
,!lrn \,raisi:aor. I,:i d.r, arre*tjl
r..rsh'n.a,;id',.alaya, iulore

TEACHING &EVALUATION SCHEME

PRACTICAI,

>c
Q .a ",!Z EPi!=

Embedded System

Q*r,t-: Q*ff=\ WJW1..Chairpersou CUalrpersor
B+ard of Sf+,Jiss

lT,]_*,0:"ii;;;;0."y *,I#il,,l-.1.,1,,,ri,1_*trlhua,.-:J1,aia-r,.a.Iadcrr 
1irh,;.ai.:rlr.ah,..a-In,jore



lUi i " :

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

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

basic parameters, and techniques of signal processing. _) A^ru 'rT^ a'fflrsa*.
Controller o{ Examinatious

Legends:L-Lecture;T-TutoriallTeacherGuidedStudentActivity;P-Practical;C-Credit,
*Teach.er Assessment shall be based following components: Quiz/Assignment/ ProjectiParticipation in

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

Course Educational Objectives (CEOs):
During the course, the students will be able to:

I . Learn knowledge about the principles and analysis of sensors.

2. Understand the characteristics and response of microsensors.

3. Learn adequate knowledge of different transducers and Actuators.

4. Learn about the Microsensors and Micro actuators.

5. Develop understanding of sensor materials for fabrication for different applications

Course Outcomes (COs):
At the end of the course, the student will be able to:
L Analyze the basics of sensors in terms of working principles and specifications.

2. Identify the materials and design of inductive and Capacitive Sensors.

3. Analyze basics of actuators in terms of working principles and speciftcations.

4. Design Micro sensors and Micro Actuators for various applications.

5. Implement fabrication processes and teehnologies and compare various Micromachining pro-

CCSSCS"

Syllabus:

{INIT I I Hrs.

Introduction to Sensor-based Measurement Systems: Design of a general measuring system.

Analysis of measurement systems- selection and characteristics, range, resolution, Sensitivity, error,

repeatability, linearity and accuracy, Primary sensing elements.

LTNTT II 7 Hrs.

Micromachine I'echnologies: Thin Film and Thick Film Technologies, MEMS Technologies.

Overview of silicon processes techniques, Photolithography, Ion Implantation, and Diffusion,

Chemical Vapor Deposition, Physical vapor Deposition, Epitaxy, Etching, Bulk micromachining,

Surface Micromachining.

LrNIT {II 6 Hrs.

Sensors & Actuators: Definition, types, and selection of sensors, transducer, and actu"ators,

Ctassification of sensors and actuators, Significance of Signal Conditioning circuits. Physical
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M.Tech. in Robotics and Automation w.e.t.2024
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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 ltobotics and Automation w.e.t.2074

acherGLridedStudentActivity;P-Practical;C.Credit.
i.l.eacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in

class. given that no colxponent shall exceed tnore than 10 n-rarks.

trNlT IV
Sensor classilication to measllre temperature, presslrre, and force. classification of temperature

sensors. Definition, working principle, types- (RTD, thermocouple, thermistors)'

Sensor Classification to meastlre pressLlre- Definition, working principle, types, materials-

lranometers.

Sensor Classifrcation to measure force- Definition, working principle, types, Basic rnethods of force

luleasuremefl t- strain gau ge"

UNIT-V 6 Ftrrs.

Advanced sensors: Working Prir-rciple, types, materials: Smart sensors, ME'MS, Nano sensors IC

sensors. opticat flber sensors. Applications in different domains, Intelligent sensors, sensor

networks and sYstems"

I-ext Boohs:

l. Patranabis. D. Sensors and Transdttcers, Wheeler publisher,1994.

2. Sabrie Soloman. Sensors Handbook, McGraw Hill Publication, First ed., 1998.

3. A. I(" Sawhney,Electrical & Electronic Instrtnllents & Measurentent,Dhanpat Raiand Sons'

Eleventh ed., 2000"

4. Jacob Fraden, Hand Book of Modern Sensors: Physics, Designs and Applicctlion, Fourth ed',

Springer. 2010.

5. J. R. Westcott, A. K. Gupta. and S" K. Arora, Inclttstial Atilontation and Robotics, 2nd ed. Mer-

cury Learning & Information,2023.

Reference Boohs:

l. Roberl H. Bishop, The Mechatronics Hand Book,cP(C Press,2002.

2. Thomas. G. Bekwith and Lewis Buck. N, Mechanical Measuren'tents, Oxford and IBH

publishing Co. Pvt. Ltd.,

3. k. Coyatind D. Bhand ari, Automation and Robotics, New Delhi, India: VayLr Education of In-

dia, 2016.
4. R. S. Dahiya, O. Ozioko, and G. Cheng, Eds., Sensory Sy,stems for Robotic Applications, Lon-

don, U.K": lET,20ZZ-
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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
NI.Tech. in Robotics and Automation w.e.f.2024

Legends:L-Lecture;T-Tutorial/TeacherGuidedStudentActivity;P-Practical;C-Credit.
+'Ieacher Assesslnent shall be based following components: Quiz/Assignment/ Project/Parlicipation in
Class. given that no component shall exceed more than l0 marks.

List of Experiments:
L Design tasks to test characteristics, performance, and limitations of multiple sensor types"

2" Implementation of Different Types of Actuators, interfacing and control of DC motors, stepper
r.notors, servo motors, pneumatic and hydraulic actuators.

3. Design and Interf.acing of a Temperature Sensor rvith a Controller ModLrle.
4. Implemerrt pressllre measurement and signal conditioning for real-time rnonitoring by Interfac-

ing a Pressure Sensor with a Controller Module.
5. Irlplernent digital input for robotic control and decision-making by interfacing a Touch Sensor

with a CorTtroller Module.
6. Design and Interface a Light Dependent Resistor (LDR).
7. Implement speed control using PWM and motor driver circuits by interfacing with a DC motor.
8. Interfacing the color sensor with a controller module.
9. Implement distarrce measurement and obstacle detection for mobile robot navigation using Ul-

trasonic sensor.

10. Interfacir,g of an IMU (Inertial Measurement Unit) Sensor with a Controller Module.
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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. 2024 

Course Educational Objectives (CEOs): 

Course Outcomes (COs): 
Students will be able to: 

CATE 
GORY 

Syllabus: 

COURSE NAME 

UNIT I 

Robot Operating System 20 20 30 20 3 

Legends: L Lecture: T - Tutorial/Teacher Guided Student Activity: P -Practical; C - Credit. *Teacher Assessnment shall be based following components: Quiz/Assignment/ Projcct/Participation in Class, given that no component shall exceed more than 10 marks. 

UNIT II 

UNIT III 

END SEM 

1. To build advanced knowledge in robotics, automation, and control systems. 2. To enable practical implementation using ROS, simulation, and embedded platforms. To develop researclh-oriented skills in emerging robotic technologies. 

UNIT IV 

University Exam 
THHEORY 

60 

TEACIING &EVALUATION SCHEME 

Two Term 

Model and analyze robotic systems for motion, control, and planning. 

Chairperson 

Exam 

Board of Studies 
Shn \'atshnar Vidyapeeth 

shw avdy alava, Indore 

Teachers Assessment* 

2. Develop ROS-based robotic applications with simulation and real hardware. 3. Integrate sensors, vision, and automation tools for autonomous robotic tasks. 

PRACTICAL 
END SEM University Exam 

Chairperson 
Faculty of Studies 

Shri Vaishnav Vidy apeeth 
Tishwavidyalaya. Indore 

ROS Fundamentals and Architecture: ROS architecture and philosophy, ROS master, nodes, and 
7 Hrs. 

topics, console commands, catkin workspace and build system, launch files, programming tools, overview of ROS 2 vs ROS 1, Docker and Singularity for ROS environment management, introduc tion to robotic middleware frameworks (e.g., DDS for ROS 2). 

Teachers issessment 

ROS Programming and Visualization: ROS package structure, integration and programming with Eclipse, ROS C+ client library (roscpp), ROS subscribers and publishers, ROS parameter server, RViz visualization, ROS with Python (rospy) for scripting and rapid prototyping, performance optimization in ROS, logging and monitoring tools (rqt _plot, rqt console). 

0 

Robot Models and Simulation: TF Transformation System, rqt User Interface, robot models (URDF), simulation descriptions (SDF), Gazebo simulator, Custom robot simulation in Gazebo using plugins, integration of ROS with MATLAB & Simulink. 

8 Hrs. 

Controller of Examinations 
Shri Vasshuar Vidyapeeth 
Vishwavidyalaya, Indore 

Advanced Navigation, Manipulation and Vision: Map creation with G Mapping package. Auton omously navigate a known map with ROS navigation. Motion planning, pick and place behaviors using industrial robots with ROS. Robot Vision: Object detection, pose estimation. 

7 Hrs. 

CREDITS 

6 Hrs. 

3 

Registrar 
Shri V'aishnav Vidapeeth 
Tishwaridv alava, Iidore 



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. 2024 

(OLRSE 

(OD 

MTRA203 

UNIT V 

GOR) 

Text Books: 

(OURSE NANME 

Robot Operating System 

Reference Books: 

ENDSt 

60 

THEORY 

Exam I'wo Term 

�hairperson 

EAC|ING &EVALUATION SCIHIEME 

Board of Studies 

Sh1 l'a1shnar \idyapeeth 
lshr a::dyalava, Indore 

Exam Teachers \ssessment" 
20 20 

Chairpersou 
Faculty of Studies 

Sbri Vasshnar Vidy apeeth 
Vishwavdyalaya, Indore 

PRACTICAL 

Legends: L-Lecture: T - Tutorial/Teacher Guided Student Activity: P- Practical: C - Credit. 
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/ Part icipation in 
Class, given that no component shall eXceed more than 10 marks. 

END SEM lniversity 

30 

1. Lentin Joseph. *Robot Operating Systems (ROS) for Absolute Beginners, Apress, 2018. 

ROS Services Debugging and ROS2: ROS services, ROS actions (action lib). ROS time, ROS 

bags. debugging strategies, Edge computing in ROS (Jetson Nano, Raspberry Pi), Real-time ROS 

(RT-ROS) for industrial applications, latest research trends in ROS (Swarm Robotics, Cloud Robot 

ics). 

I. Jason M O'Kane, *A Gentle Introduction to ROS", CreateSpace, 2013. 

Teachers SseNsmen(" 

20 

2. Aaron Martinez, Enrique Fernández, Learning ROS for Robotics Programming", Packt 

Publishing Ltd, 2013. 

Controller 

3. Kumar Bipin, "Robot Operating System Cookbook", Packt Publishing, 2018. 
2. A. Koubaa (Ed.), *Robot Operating System (ROS): The Complete Reference", Volume 3. 

Studies in Computational Intelligence, vol. 778. Cham, Switzerland: Springer, 2018. 

P 

CREDTS 

4. Wyatt Newman, *A Systematic Approach to learning Robot Programming with ROS", CRC 

Press, 2017. 

5. Patrick Gabriel, "ROS by Example: A do it yourself guide to Robot Operating System", Lulu, 

2012. 

7 Hrs. 

Shr1 Vasshuar Vidy apeeth 
Vishwatidv alay a, Indore 

Mauinatious Registrar 
Slui latshna Vid apeeth 
VishwaIdvalay a Indore 









Shri Vaishnav Vidyapeeth Vishrvavidyalaya, [ndore
; Shri Vaishnav Institute of Technology and Science
' Choicc llasetl Credit System (ClSCSi in the Ligtit of NEI,-2020

Legends: l, - Lecture; I - Tutorial/Teacher Cuided Student Activity: P - Practical; C - Credit.
*'l'eacher Assessmetrt shall be based tbllowing components: Quiz/Assignurenti Project/Participation in

Class, given that no colnponent shall exceed more than l0 rnarks,

Course Educational Ob.iectives (CEOs);
l. lb introcluce stuclents to principles of'rnicro- arrd nanontarruihcturirrg

2. lb familiarize thenr rvith rnajor processes like rricronrachinirrg" microfbrming, and uricro"joinirrg.

3. To highlight applications of rnicro rnanul?icturing in robotics, MEMS/NEMS, arrd biomedical
devices.

Course Outcome (COs):

At the end of tlris course, students will be able to:

l. Understarrd fundarnentals and classification of microuranufbcturing processes.

2. Describe and compare key microfabrication and micromachining techniques.

i. Recognize applicatious of micro manufacturing in advanced robotic and industlial systems.

Iulroducliurt to Micro Manulacturing: Introcluctiorr and scope ol tnicrotnanufacturing.
Classificatiott of meso-tlanuf-actirring, rnicro-rnanuthcti"rring. and nano-nrainrlacturing processes.
Challenges in scaling fl'orn macro to tricro/nano dinrensions" Role of rnicrcxnarrufhcturing in
robotics and automation.

TJNI'i'II 7 [Irs.
Vlicromachining Processes: Traditional micromachining: rnicroturning. micrornilling,
microgrinding, biomachining. Advanced micromachining: fbcLrsed ion beam machining, EDM,
ECM, abrasive water jet micromachining. Process capabilities, Iimitations, arrd irrdustrial case
studies.

UNI'I'IU 7 IIrs.
Nl[icrocasting artd Micromolding: Concepts, materials, and applications. Soft lithography
teclrniques fbr replication. Microfbming processes: Nano plastic fornring" roller imprirrting,
nticroextrusion" laser microbenditrg. SLrrface rnicro/nano structLrring fbr robotics and biornedical
devices.

Syllabus:
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M.Tech. in Itobotics and Automation w.e.f. 2024
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Shri Vaishnav Vidyapceth Vishwavidyalaya, Indore
Shri Vaishnav Institutc of Tcchnoiogy and Scicncc

Choice llased Credit Systcm (CIiCS) in the Light of NEP-2{)20
M.Tech. in ll,obotics and Automation w.e.f. 2{124

,/
//

Legends: L-Lecture;'I'-Tutorial/TeacherGuidedStirdentActivity; P-Practical;C-Credit.
*'I'eacher Assessment sliall be based following components: Quiz/Assignment/ Pro-fect/Parlicipation in

Class, given that no courponent shall exceed rrore than l0 marks.

U-r*l'l'lV 6 ttrs.
Microjoining and Device l,'abrication: Introduction to rlicro.loining. Laser rricrowelding and

electron beam n-ricrowelding. Applicatiorrs in microelectronics and MEMS. [jabrication of ,

rnicroelectronic devices arrci precision sensors fbr robotic appiicatiorrs.

UNI'I'V
Nantifinishing anrl Surface Engineering:
Magnetorheological finishing (MRF) and allied
(Chemical Mechanical Planarization). Theoretical
in high-precision robotics and automation.

'l.ext Boohs:

6 Ilrs.
Introduction to nanofinishing processes.

processes. Abrasive flow finishing and CMP
analysis of wal'er surface evolution. Applications

L R. K. Jain, Micro-Manufacturing Proces,yes,2nd ed., CRC Press, 2018.

2. V. I(. Jairr, Inlroduction to l{icrontctc:hining^ 2rrd ed., Narosa Purblislring,20lT.

llel'erence Books:

l. M. Madou, F'undanrenla!,s o.[ Mitrafabric'ntion und Nunotec'hnolog1,.4tlr ed., CRC Press,20l8.
2. N. S. Qu, W, J. Li, and C. X. Li, Micrutntachining und Micny'abricution Proc'e,s"s Tbchnology^

Springer. 2019.

3. M. C. Murplty, IVanomanu,{acturing Handbook, lst ed., CRC Press, 2019.

4. T. Masuzawa, Microfabrication: Tovvard,s Indusn.ialApplicatian. Oxfbrd Univ. Press,2002.
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Siiri Vaishnav Viciyapccth Vishlvavit{yalaya, iriclorc
: Shri Vaishnav lnstitutc of 'I.cclinoliig.v and Scicnce

Choice Ilased Crctlit Systcm (CflCS) in the Light of NEI'-2020
M.'l'ech. in l{obotics and Automation lv.c.l. 2$24

l,egends: l, - Lectrrre I 'l' -'l'LrtorialiTeacher Cr-rided Stlrdent Activiti': l) - I'ractical; C - Creclit.

'i''l'eacller Assessrnent shall be based lbllowing cornponents: QuizlAssignment/ Project/Parliciptition irt

Class, given that no colrponent shall exceed t-nore thatr l0 rnarl<s.

Cou rse Educational Olrjectives (Cl)Os) :

l. 'l-b understand the integration of robotic systems r,vith vision capabilities.
2. 1b develop understar,ding of image processing, feature extractior-r, and pattern recogttition.

-1. To apply inachine vision techniqLres to real-rryorld robotic applications"

(lorirse Ou tconte (COs):
At the end of this course. students will be able to:
L Anall,ze and process digital irrages fbr f'eature extraction ancl pattern recognitiorr.
).. lurplerrent machine vision techniques in robotic applications.
i. lJtilize advanceil methods like deep learning and visLral oclottietr-y in robotics.

Svlla bus:

tJNt't't
Iutroduction to llobotics :rncl N{achine Vision

6 IIrs.

Ilasics of robotics and rnachine visior-r: I-luman. Machirre. and CotnpLtter Visiorr, robot classificatiorr

and u,orl<space considerations, carrera types (Analog. Digital. CCD, CMOS), catrera calibration,

tiame grabbers. shutters, lighting parameters ancl techniclLres, digital catret'a and collpLtter

intertirces. aud applications of visiorr control in robotic aLttomation.

IJNI'I'II
Digital Inrage Processing and Analysis

[]'unclarrentals of irnage processing. image lbrnration, rcpresentation. sampling. qLrantization, and

color ruodels. filterirrg" enhancerrent. and noise ledLrction. segnterttation. thresholclirrg" coirnectivily.

aurl cclgc clelectiorr. ntorpholclgical operations. f'eaturc cxtl'actiul]. tc\tLlrc analvsis" patterli

rccognition. template nratching. ciecision-trttliing, and visiral odottletrl.

tjlil'f tlI
Robotic N'Iotion aud (lontrol

Fonvard and Inverse liinematics.

ciy'narnics aud tblce aualysis. control

I'trr plee isiorr lobotic oDe|ations.

7 [Irs.

6 IIrs.

horrogeneous transfbnttatiot-ts. tra.iectorl" planrrirrg, robot

strategies. enc'l eI'lectors and sensors. attd integration o['sensors
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shri vaishnav vidyapeeth vishwavidyalaya, lndore
shri vaishnav Institute of rechnology antl science

Choice llased Credit System (CIICS) in the Light of NEp-2$20
M.Tech. in Ilohotics and Automation w.e.l. ZAZ4

Legends: L - Lecture;'I'- Tutorial/Teaclrer Guided Student [.rlrity; p trractiiil; c*'I'eacher Assessment shall be baseri fbllor,ving components: Quiz/Assignilent/
class, given that no cornponent shail exceed rnore than r0 rnarks.

UNI'I'IV
Modem Machine Vision Techniques

- Credit.
Project/Parlicipation in

6 FIrs.

Deep leaming for irrrage classification, CNNs, transfer learning, and fine-tuning, visual odornetry,
SLAM, and vision-language-action models.

UNI'T V 7 FIrs.
Applications and System Integration
Autorrated visual inspection, real-tirne clefuct detection, visiorr-gLrided robotics in automolive,
electronics, pharnraceutical, arrd manufacturing irrclustries, system architecture. 6arclware
requirements, and real-titne processing, and integration of vision systerns rvith robotic controllers.

'l'ext Books:

I . Il ichard Szelinslt i. .'lntrod uction to Cornputer Vis ion anil its App Iication", Springer, 20 I 0.
2. E. 'lrucco and A- Verri, "lntrodLlctory techniques fbr 3D Cc-rrnputer Vision", pre,tice Hall" 1998.
3. B. K. P. Horn, "Robot Vision". McGraw-Hill.

I{el'erence Books:

lJ.

l. Marco Treiber, "An Introduction to Object Recognition Selected Algorithrns for a Wide Variety
ofApplicatior-rs", Springer, 20 I 0.

D. Forsyth and J. Ponce, "Computer Vision - A modern approach". pearson EdLrcation India:
2rrd edition. 2015.

R. c. conzalez. R. E. woods, "Digital Image processing". Acldison-wesley, 2002.
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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.2024

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

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

Course Educational Objectives (CEOs):
L To identify the different sensors available and the concept of IoT networking.
2. To understand various IIoT analytics and datamanagement.
3. To understand the Cyber physical system and cybersecurity.
4. To identify the applications of IIoT in various fields.

Course Outcome: At the end of this oourse, students will be able to:
1. Gain knowledge of theory and practice related to lndustrial loT Systems.
2. Formulate and solve engineering problems by using Industrial IoT.
3. Enhance cyber resilience in automated and interconnected systems.
4. Implement real field problem of Industrial applications with IoT capability.

Syllabus:

UNIT I 6 Hrs.
Introduction to Industrial IoT (IIoT) Systems
Various Industrial Revolutions, Role of Internet of Things (IoT) & Industrial Internet of Things
(IIoT) in Industry, Industry 4.0 revolutions, Smart Robotics, Smart Factories.

UNIT II 7 Hrs.
Implementation Systems for IIoT
Sensors and Actuators for Industrial Processes, IoT Communication Protocols (802.15.4, Zigbee,
6LoWPAN, Wireless HART), IoT Networking Protocols (MQTT, CoAP, XMPP, AMQP).

UNIT III
IIoT Analytics and Data Management
IIoT Analytics Types, Challenges, Integration of Machine Leaming with IIoT, Data Management
Technologies, Procass, Industrial Data Management.

UNIT IV 7l{rs.
Cyber Physical Systems & Cyber Security
Introduction, Features, CPS Architecture for Industry 4.0, Challenges for CPS Development,
Components of Cybersecurity, Types of Cybersecurity Threats, Cybersecurity for Industry 4.0,

Cyberattack detection.q*
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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.2424

Legends:L-Lecture;T-Tutorial/TeacherGuidedStudentActivity;P*Practical;C-Credit.
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in

Class, given that no component shall exceed tnore than l0 marks.

T]NIT V
IIoT Applications
Healthcare, Power Plants, Inventory Managernent & Quality Control, Plant Safety and Security
(including AR and VR safety applications), Facility Management.

Text Books:

l. Gilclrrist, Industry 1.0: The Industrial Internet of Things. Berkeley, CA:Apress,2016.
2. J. Bartodziej, The Concept Industry 1.0: An Entpirical Analysis of Technologies and

Appliccrtion,s in Production Logistics. Wiesbaden: Springer Gabler,20l7 .

Reference Books:

1. R. Rajkamal, Embedded Systents: Architecture, Programnting and Design,3rd ed. New Delhi:
McGraw Hill Edueation, 2018.

2. O. Vermesan and P" Friess, Internet of Things: Converging Tbchnologies for Smart
Environntents and Integrated Eco,systems. Aalborg, Denmark: River Publishers, 2013.

.-sr,*_,
I

Controller of Exanriu atious
Sirri \:aishna,,. lxdl apeeilz
i-r;hrta,. itl'i.:lar a. Irr.lore

7I{ns.

^qJ.lc,
Registral'

Shri'rialshnai''"iid;;apeetlr
1:li;bsa:, i,f i.ala'tra, Inrlsre

arb-
Ch+irperson
Fer*iE" rf studiBts

Slui lLrai:1a&,.- ];iid.,.apeer,1z

Yi:hr-..a'. rdl' alaya, Zadcre

COTIRSE
CODE

CATE-
cottY COTIRSIi NAN,I[,

TEACHING &EVALUATION SCHtrME

THEORY PRACTTCAL

L T P

q
F

kl

U

>b
.tY=
7 c1A=

,AE
-/,
F

=i,al=
?-

?3

N{TR,A231
lndustrial Internet of

Thinss
60 20 20 0 0 1

J 0 0 f
J



mp, 

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 Automatio w.e.f. 2024 

(OLRSE 
(OD 

TRA205 

2 

(ATE 
GORI 

Course Educational Objectives (CEOs): 

COURSE NAME 

Robotics Lab 

Course Outcomes (COs): 

END SEM 

List of Experiments: 

0 

1. To study various types of Robots. 

THEORI 

Fram 

Legends: L - Lecture: T - TutorialTeacher Guided Student Activity: P- Practical: C - Credit. Teacher Assessment shall be based following components: Quiz/Assignment Project Participation in Class. given that no component shall eNceed more than 10 marks. 

2. To study Industry Robot-MELFA RV-4FRLD 

IEACHING &EVAUATION SCHEME 

1. To provide practical evposure to different ty pes of industrial robots and their applications. 

3. To devclop programming and simulation skills for performing robotic operations. 
+. To enable students to interface robots with softvware tools and perform real-time tasks. 

wo Te Eam TetcerS 

2. To impart hands-on training on Mitsubislhi MELFA RV-4FRLD industrial robot using Teach 
Box and RTTOOLBOX3. 

After the successful completion of this course, the student will be able to: 

PRAC TICAL 

Chairperson 

END SEN 

1. ldentifi and classify different types of robots and thcir industrial applications. 

Board of Stud1es 
Shr: l'aushna: Vidyapeeth 
T'ishwav1dyalava, Indore 

30 

Operate and control the MELFA RV-4FRLD industrial robot using Teaclh Box. 

7. To write a program for the robot to draw a circle. 

Eam 

3. Demonstrate programming and simulation of robotic operations in RTTOOLBOX3. 

8. To write a program for the robot to draw a rectangle 

Chairperson 

4. Perform online interfacing of MELFA RV-4FRLD with RTTOOLBOX3 for real-time tasks. 

Faculty of Studies 

20 

3. To understand the working environment of RTTOOLBOX3 software. 

Shri Vaishnav Vidyapeeth 
Vishwavidyalaya, Indore 

4. To learn the different operations of Industry Robot-MELFA RV-4FRLD using Teach Bo,. 

p 

5. To learn the programming of Industry Robot-MELFA RV-4FRLD using RTTOOLBON3 in 

simulation mode. 

2 

6. To pertorn the interfacing of the Industry Robot-MELFA RV-4FRLD using RITOOLBON3 
in online mode. 

9. lo pertorm the programning of Industry Robot-MELEA RV-4FRLD using Teach Box. 

Controller of Examinations 
Shr: l'a:shaar Vidy apeeth 
V'ishwavidvalaya Indore 

CREDIIS 

Registrar 
Sh:: Vaishnar Vidvapeeth 
VishwaIdralava ludore 


