K. E. Society’s

. Rajarambapu Institute of Technology, Rajaramnagar
I II (An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
MWL RN Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Class: S. Y. B. Tech. (Robotics & Automation) Semester; 111
];:hc::;eg Evaluation Scheme
Course i © Theory Practical
Code Course L Tl P 5| E (Marks %) (Marks %)
S S | Max. | Min. for | Max. | Min. for
Passing Passing
ISE 20 —_ —
RA201 Fundamentals of Robotics & Automation 3 (--13 gg }g 40140 — —
ESE 50 40 ——e ——
ISE 20 — o
. . . UT1 15 40 J— —
RA203 Engineering Mechanics 2 0-1-12 o 40 = —
ESE 50 40 [— -
ISE 20 o —
RA205 | Sensors and Instrumentation I B R R R e
ESE 50 40 S =
ISE 20 ———- —
RA207 | Analog and Digital Electronics 2 -] -2 Eg i: 40 g -
| ESE | 50 | 40
ISE 20 - e
RA209 | Materials and Manufacturing Technology 3 0-1-13 gg }2 401 40 = =
ESE | 50 | 40
ISE 20 — s
L . UT1 15 A .
Multidisciplinary Minor - 1 I - 13 om s 40 40 — —
ESE 50 40 [ =
RA211 Engineering Mechanics Lab. - | -1211 |ISE [ - - 100 50
RA213 Analog and Digital Electronics Lab. -1 -1 2 1 | ISE — 100 50
RA215 | Object Oriented Programming Lab. - -1 21 ;SSEE 2(0) gg
RA217 Technical Aptitude -1 - |-]12] 1 |ESE| - 100 50
Proﬁ?ssmnal Skills Development and ol e | — L 100 50
Foreign Languages
TOTAL 16 | - | 12 2
TOTAL CONTACT HOURS 28
ISE = In Semester Evaluation, UT-1 = Unit Test-1, UT-2 = Unit Test-2, ESE = End Semester Exam.
Total Contact Hours/week 128
Total Credits 122
Technical Aptitude Courses : Engineering Mechanics, Materials and Manufacturing Technology, Analog
& Digital Electronics
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K. E. Society’s
2 Rajarambapu Institute of Technology, Rajaramnagar
(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Professional Skills Development and Foreign Languages Courses

Sr. Course Name Course Code
No.
1 Professional Leadership Skills SH2634
2 Interpersonal Skills SH2614
3 Innovation Tools and Methods for Entrepreneurs SH2694
4 Personal Effectiveness and Body Language SH2594
5 German Language — II1 SH2734
6 Japanese Language — 111 SH2714
Note:

1. A student has to complete any two courses out of six choices offered under Choice Based
Professional Skills Development Programme. A course in each semester will be allocated
without any repetition.

2. Foreign Language course selected in F. Y. B. Tech. Sem-I will remain the same with next
levels in Sem-IIT & IV. (No new entries in S. Y. B. Tech. Sem-III)
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K. E. Society’s
Rajarambapu Institute of Technology, Rajaramnagar
(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Class: S. Y. B. Tech. (Robotics & Automation)

Semester: IV

Course Course Teaching Evaluation Scheme
Code Scheme
- & Theory Practical
LlTlop = | E (Marks %) (Marks %)
= Max | Min. for | Max. Min. for
Ol = .| Passing Passing
ISE 20 — -
Mathematics for Robotics & UTI1 15| 40 — -—
- - 40
RA202 Automation 3 3 Ton 15 L= -
ESE 50 40 - -
1SE 20 — —
3 UT1 15 40 . .
RA204 | Strength of Materials 31-1-13 o = 40 = =
ESE 50 40 — =
ISE 20 - —
UTH 15 40 — —
RA206 | Control Systems 3| -121] 4 7] T 40 — =
ESE 50 40 = —
ISE 20 i .
. . UT1 15 40 - il
RA208 | Robot Kinematics 3 - - 3 o2 5 40 _ =
ESE | 30 | 40 —
Modern Indian Language 2 | - - | 2 |ISE 100 50 —
iSE 20 — -
Multidisciplinary Minor - I1 3 |- |- |3 a3 |0 ———T1T =
ESE 50 40 — - |
RA210 | Machine Drawing Lab. - a2 B 10 B
B i : ISE 50 | 40 — |
SH2174 | Environmental Science 1 -1 2] 2 [eeE 0 T[40 1% — =
RA212 | Technical Aptitude - II - |- 2 ESE - . 100 50
Professm{nal Skills Development I R S R 7 _ - 0 50
and Foreign Languages
TOTAL 18] - |12 24
TOTAL CONTACT HOURS 30

ISE = In Semester Evaluation, UT-1 = Unit Test-1, UT-2 = Unit Test-2, ESE = End Semester Exam.

Total Contact Hours/week
Total Credits
Technical Aptitude Courses

: 30
124

Kinematics

. Mathematics for Robotics & Automation, Strength of Materials, Robot

Note: Students are required to undergo industrial / field training of minimum two weeks in the vacation of
Semester-IV and its evaluation will be carried out in the Semester-V.

Note: Students are required undergo scholastic aptitude training of minimum two weeks in the vacation of
Semester-IV and it's evaluation will be carried out in the Semester-V as an audit course.

VS AN
)

o
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K. E. Society’s

Rajarambapu Institute of Technology, Rajaramnagar
(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)

Syllabus for B.Tech. Robotics & Automation
To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Professional Skills Development and Foreign Languages Courses

Sr. Course Name Course Code
No.
1 | Professional Leadership Skills SH2634
2 | Interpersonal Skills SH2614
3 | Innovation Tools and Methods for Entreprencurs SH2694
4 | Personal Effectiveness and Body Language SH2594
5 | German Language — IV SH2644
6 | Japanese Language — [V SH2624
I\SI:. Modern Indian Language: Subject Name Course Code 1
|| FR18t Wit s IRreafas™ SH202
2 | 18 1 wiidw ud wgioes fedl SH204
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K. E. Society’s

' Rajarambapu Institute of Technology, Rajaramnagar
I (An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
Bl T LT Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Class: T. Y. B. Tech. (Robotics & Automation) Semester: V
Course Course Teaching Scheme Evaluation Scheme
Code = Theory Practical
'é (Marks %) (Marks %)
L T P ) ,E, Max. Min. Ma | Min.
5 for X. for
5 Passing Passi
" ng
ISE 20 o -—
. . UT1 15 40.
RA301 Electric Drives and Control 2 - - 2 UT2 5 40 —
ESE 50 40 - -
ISE 20 o -
. . ) UT1 15 40 — -
RA303 Design of Machine Elements 3 - - 3 T2 15 40
ESE 50 40 — P
ISE 20 -— ---
) . UT1 15 40 — -—
Program Elective - | 2 - - 2 UT2 5 40
ESE 50 40 - -—
ISE 20 -— -
. UTi 15 40 o -—
Open Elective - 1 3 - - 3 UT2 15 40
ESE 50 40 -— ---
o T
Multidisciplinary Minor - Il 3 - - 3 UT2 15
ESE 50 40 o -
Programmable Logic Controllers ISE 20 - —
d SCADA — —
RA323 | 2 | - ; , |UTI 15 149 40
UT2 15
ESE 50 40 -— -
e s . ISE -—- - 50 50
- _ #
Multidisciplinary Minor - IV 1 2 2 ESE — — 50 50
ISE - -— 50 50
RA313 PLC & SCADA Lab. - - 2 1 ESE = = 50 50
RA315 Advanced Manufacturing Lab. - - 2 1 ISE -—- - 100 50
RA317 Robotics Technology Lab I - - 2 1 ISE - -—- 100 50
RA319 | Summer Internship - - - 1 ISE . -— 100 50
Massive Open Online Course _
RA321 (MOOC) - - - 1 ISE -— 100 50
. . . 50
- . _ I . -
SH3035 | Scholastic Aptitude- | 1 2 Audit SE 100 (P/NP)
TOTAL 17 | - 10 22
TOTAL CONTACT HOURS 24+3* -
ISE = In Semester Evaluation, UT-1 = Unit Test-1, UT-2 = Unit Test-2, ESE = End Semester Exam.
Total Contact Hours/week 127
Total Credits :22

e # End Semester Examination of Multidisciplinary Minor - IV will be based on practical oral
examination only.

e
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K. E. Society’s
. Rajarambapu Institute of Technology, Rajaramnagar
r_l‘ =] (An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
i Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

* Note: Students are required undergo scholastic aptitude training of minimum two weeks in the
vacation of Semester-V and it’s evaluation will be carried out in the Semester-VI as an audit course.
e * Contact hours of schelastic aptitude are not accounted in teaching load during semester.

Program Elective — I:

Sr. No. Course Code Course ]
1 RA305 Industrial Design and Applied Ergonomics
2 RA307 Computer Integrated Manufacturing Systems
3 RA309 Finite Element Analysis
4 RA311 Wireless Sensors Networks for Robotics

Open Elective I

Sr. Course | Open Elective
No. | Code Subject Name

) OE3044 Renewable Energy

Offered by the department

Robotics & Automation

Sources
2 | OE3064 | Environmental Impact | o by g oincering
Assessment |
o Network . . .
3 OE3104 Administration Computer Science and Engineering
4 OE3381 | Disaster Management | Civil Engineering
5 OE341 Energy  Audit  and Electrical Engineering

Management

Computer Science &  Engineering (Artificial

6 OE343 Data Seiess Intelligence and Machine Leamning)

7 OE365 Distributed Systems Computer Science and Information Technology

New Product Design

& Development

9 OE349 | Non-Conventional Mechanical Engineering
Enerzy Sources

Hydrogen & Fuel Cell

Technology

8 OE347 Mechanical Engineering

10 OE351 Mechanical Engineering

11 OE353 Factory Automation Mechatronics Engineering Dept.

12 OE355 Cyber Physical System | Mechatronics Engineering Dept.

13 OE357 Internet of things Electronics & Telecommunication Engineeing
14 OE359 Drone technology Electronics & Telecommunication Engineeing
15 OE361 Object Oriented Computer Science and Information Technology

Modeling and Design
Robotics Engineering
& Applications

16 OE363 Robotics & Automation
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K. E. Society’s

® Rajarambapu Institute of Technology, Rajaramnagar
I l (An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
M ITIEE 5 B Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Class: T. Y. B. Tech. (Robotics & Automation) Semester: VI
Teaching Scheme Evaluation Scheme
Course - @ Theory Practical
Course = £ (Marks %) (Marks %)
Code L|T]|P T 2 - :
= S Max Min. for Max Min. for
© -~ ) Passing " | Passing
Microcontrollers and Embedded [IJSTEl %(5) 2 = =
RA302 systems 3 - - 3 T2 T 40
ESE 50 40 -— ===
ISE 20 | —
RA304 Research Methodology 2| - | - 2 3% :g 40 40 — —
ESE 50 40
ISE 20 -—= —--
. UTI1 15 40 - —_
Program Elective - 11 301 -1 - 3 i T 40
ESE 50 40 -= -—
ISE 20
. UT1 15 40 — =
Open Elective - 11 30 -] - 3 U2 T 40
ESE 50 40
| ISE 20 -
T . UT1 15 490 -—- —-
Multidisciplinary Minor - V 3 - - 3 U2 = | 40
ESE 50 40
ISE 20
RA322 | Industrial Engineering 3| - - 3 82 :: 401 40 — —
ESE 50 40 . =
. ISE - -—- 100 50
RA314 Robotics Technology Lab II - -1 2 1 ESE = — 50 50
Programming and Simulation ISE — - 50 50
- RA316 | pab o : ESE 50 50
RA318 Microcontrollers and Embedded | | _ 5 I ISE N N 100 50
Systems Lab
RA320 Capstone Project Phase - | - - 12 1 ISE - — 100 50
SH3065 Scholastic Aptitude- IT 1 - | 2 | Audit | ISE 100 50 (P/NP) — -—
TOTAL 18| - |12 22
TOTAL CONTACT HOURS 27+3*

ISE = In Semester Evaluation, UT-1 = Unit Test-1, UT-2 = Unit Test-2, ESE = End Semester Exam.

Total Contact Hours/week  : 30
Total Credits 122
e * Contact hours of scholastic aptitude are not accounted in teaching load during semester.
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K. E. Society’s
Rajarambapu Institute of Technology, Rajaramnagar

(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)

S O Syllabus for B.Tech. Robotics & Automation
To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation
Program Elective — II:
Sr. No. Course Code Course
i RA306 Fundamentals of Micro-Electro- Mechanical Systems (MEMS)
2 RA308 Mechatronic System Design
3 RA310 Noise and Vibration
4 RA312 Lean Manufacturing
Open Elective II
I\Shl;. Course Code | Open Elective Subject Name Offered by the department
1 0E3024 Reliability Engineering Robotics & Automation
2 OE3084 Materials Management Civil Engineering
3 OE3182 Industrial Drives Electrical Engineering
4 OE3284 Supply Chain Management Mechanical Engineering
5 OE3324 Entrepreneurship Development | Mechanical Engineering
6 OE3401 Cyber Security Computer Science and Information Technology
7 OE342 Data Mining CSE(AI&ML)
8 OE344 Supply Chain Analytics Mechatronics Engineering Dept.
9 OE346 Mobile Robotics Mechatronics Engineering Dept.
10 OE348 Informat-ion Technology Computer Science and Engineering
Foundation Program
11 OE350 Operations Research Civil Engineering
12 OE352 Image Processing Electronics & Telecommunication Engineering
13 OE354 Fuzzy logic and Neural Electronics & Telecommunication Engineering
Network
14 OE356 Project Management Mechanical Engineering N
15 OE3sg | Flumbing (Water and Civil Engineering
Sanitation)
16 OE362 Flexible Manufacturing Robotics & Automation
System
17 OE364 Al for Manufacturing Computer Science and Information Technology
18 OE366 Al for Cybersecurity Computer Science and Engineering
19 OE368 | AI for Agriculture CSE(AI&ML) o
20 OE370 Al for Sustainability Electronics & Telecommunication Engineering
21 OE3242 Marketing for Engineers MBA
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K. E. Society’s

x Rajarambapu Institute of Technology, Rajaramnagar
(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
MBI TG Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Class: Final Year B. Tech. (Robotics & Automation Semester: VII
Teaching Evaluation Scheme
Scheme
Course Theory Practical
Code Course Z g (Marks %) (Marks %)
L|T|P|8| £ |Max | Min |Max | Min
@) @ for for
Passing Passing
. ISE | 20 . —
RA401 If;lzslizqualtliccssand 3| -|-|3 [MmsE| 30 |*]a0[ — | —
ESE | 50 [40 — -
ISE | 20 — .
i 40
RA403 g‘dt““”at‘.l 3|-|-|3 [MSE[ 3 o0 — | —
utomation ESE | 50 | 40 - -
ISE [ 20 | 40 -—- —
RA449 f{db fc ML  for 3 - - 3 | MSE 30 40 - -
obotics ESE | 50 |40 — —
. ISE | 20 -— —
f’Irlogram Elective — 3. - 3 [MSE| 30 40 40 [ — -
) ESE | 50 |40 -—
. ISE | 20 — -
f\rfogram Elective - 3. -1 35 TMSET 30 40 40 [ — —
~ ESE | 50 |40 — —
Program Elective— | | ~ 5 | ISE - - 50 50
IV Lab. ESE | - - 50 50
Robot Kinematics
RA411 & Dynamics Lab. -|-121] 1| ISE - --- 50 50
Industrial ISE - -— 50 50
RA433 | AutomationLab. | ~ |~ | * | ' [ESE| - 50 50
RA43s | Hydraulies  and | oy gge | o | | 100 | 50
Pneumatics Lab.
Capstone Project ISE - —- 50 50
RA437 Phase - II 613 ESE | -- — 50 50
TOTAL 15(- (14|22
TOTAL
CONTACT 29
HOURS
ISE = In Semester Evaluation, MSE = Mid Semester Exam, ESE = End Semester Exam.
Total Contact Hours/week :29
Total Credits : 22
/’{-K‘Tl%
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K. E. Society’s
. Rajarambapu Institute of Technology, Rajaramnagar

A TS Syllabus for B.Tech. Robotics & Automation
To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)

Program Elective — II1:

Sr. No. Course Code Course
1 RA407 Cyber Security for Industrial Automation
2 RA409 Operations Research )
3 RA4I11 Mobile Robotics
4 RA413 Electric & Autonomous Vehicles

Program Elective — IV:

Sr. No. Course Code Course
1 RA415 Industrial Internet of Things |
2 RA417 Additive Manufacturing
3 RA419 Drone Technology
4 RA421 Product Lifecycle Management

Program Elective — IV Lab.:

Sr. No. Course Code Course
1 RA423 Industrial Internet of Things Lab
2 RA425 Additive Manufacturing Lab
3 RA427 Drone Technology Lab
4 RA429 Product Lifecycle Management Lab
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K. E. Society’s
Rajarambapu Institute of Technology, Rajaramnagar

Department of Robotics & Automation

(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch

Class: Final Year B. Tech. (Robotics & Automation)

Choice Based Internship Model
Model I: Industry Internship (II)

Semester: VIII

ISE: In Semester Evaluation, ESE: End Semester Exam

Total Contact Hours/week
Total Credits

Note:

: 16

Teaching Evaluation Scheme
Scheme
Course Coufrse - ® Theory Practical
Code Litlepl 3 £ (Marks %) (Marks %)
= 5 Max. | Min. for | Max. | Min. for
Ol «@ Passi Passi
assing assmg
Finance for Engineers ISE 25 | 40 — —
OEA4382 . 20 -1-12 40
(Online Course) ESE 75 | 40 = -
Engincering Management ISE 25 40 — | o
OFE4362 | & Economics 201 - -2 40
(Online Course) ESE » 40 - -
Industry  Internship & 1 | ISE - e 50 50
IP4024 . - - - =
Project 2 | ESE | . — 50 50
TOTAL | - - - | 16

1] Weekly Contact hours are not mentioned as student is expected to be in industry regularly
for 20 weeks. However, student needs to report to Institute mentors as and when required.
2] For online course, lecture videos of each unit will be made available through college

platform to the students. For each unit, there will be separate assignment. Students need to

submit all assignments within specified time.

Weightage: 25% weightage for unit wise assignments + 75% weightage for final exam. Final

exam will be held at college campus.
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K. E. Society’s

o Rajarambapu Institute of Technology, Rajaramnagar
‘ (An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
A RTITE A Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Model II: Research Internship (RI)

Class: Final Year B. Tech. (Robotics & Automation) Semester: VIII
T i .
eaching Evaluation Scheme
Scheme
Course Course = © Theory Practical
Code LiT p = £ (Marks %) (Marks %)
= S | Max. | Min.for | Max. | Min. for
] @A Passi o
assing Passing
Finance for el 25 1 40 = =
OE4382 Engineers 21 -1 - 2 40
(Online Course) ESE| 75 | 40 - =
Engineering SE | 25 | 40 =
OE4362 | Management & 2ol -] 2 40
Economics ESE| 75 | 40 - .
N ISE il o S
RE4044 | Research Internship | - | - | - | 12 0 | S0
ESE| — | — | 30 50
TOTAL | - - | - 16

ISE: In Semester Evaluation, ESE: End Semester Exam

Total Contact Hours/week : --
Total Credits : 16

Note:

1] Weekly Contact hours are not mentioned as student is expected to be in outside research
organization regularly for 20 weeks. However, student needs to report to Institute mentors as
and when required.

2] For online course, lecture videos of each unit will be made available through college

platform to the students. For each unit there will be separate assignment. Students need to
submit all assignments within specified time.

3] Students who opt for a research internship need to undergo a minimum of one month of
research internship in outside research organizations or laboratories.

Weightage: 25% weightage for unit wise assignments + 75% weightage for final exam. Final
exam will be held at college campus.
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K. E. Society’s
Rajarambapu Institute of Technology, Rajaramnagar
(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)

UIRABSTUL S TE90" Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Model [1I: Entrepreneurial Internship (EI)

Class: Final Year B. Tech. (Robotics & Automation) s Semester: VIII
Teaching Evaluation Scheme
Scheme @
Course Course 3. Theory Practical
Code = | E (Marks %) (Marks %)
LT P|L| = - :
=, Min. for Min. for
Max. . Max. ;
Passing Passing
ED4104 Project Management 5 ISE| 25 | 40 0 - -
(Online Course) T ESE| 75 | 40 - -
Commercial ISE| 25 | 40 | 40 - -
Aspects of the
ED4044 . - -] -2
Project ESE| 75 | 40 - -
(Online Course)
Entrepreneurship
ED4064 | Development - |- -|1/[|ISE| -- - 100 50
Program (EDP)
Entrepreneurial ISE | -- - 50 50
ED4084 P! -] - >
Internship ESE| -- - 50 50
TOTAL - |- |- |16

ISE: In Semester Evaluation, ESE: End Semester Exam

Total Contact Hours/week : -
Total Credits : 16

Note:

1] Weekly Contact hours are not mentioned as student is expected to be in outside research
organization regularly for 20 weeks. However, student needs to report to Institute mentors as
and when required.

2] For online course, lecture videos of each unit will be made available through college
platform to the students. For each unit there will be separate assignment. Students need to
submit all assignments within specified time.

3] Students who opt for an entrepreneurial internship need to undergo a minimum of one-month
internship at an outside reputed organization or firm

Weightage: 25% weightage for unit wise assignments + 75% weightage for final exam. Final
exam will be held at college campus.

4] A one-week Entreprencurship Development Program (EDP) will be conducted after
completion of 7 semester and before start of 8™ semester.
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K. E. Society’s

. Rajarambapu Institute of Technology, Rajaramnagar
(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
AR RTIVS O EACR Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

B.Tech. in Robotics &
Automation with
Multidisciplinary

Minor
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K. E. Society’s

Rajarambapu Institute of Technology, Rajaramnagar

Syllabus for B.Tech. Robotics & Automation
To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)

Multidisciplinary Minor

1. Student should choose any one specialization given by the department and complete all
the five courses under the specialization

2. Following are the baskets of multidisciplinary minor courses
- B Multidisciplinary Minor Baskets ]
MDM Basket | Sr. | Course Course Name Semester Offered by
Name No.| Code [ Department
| | CEMD201 Building Constructlon [
and Planning
» | CEMD202 Bulldlqg Estimation and v
Valuation
Construction | 3| -y 30y |[nfrastructure V | Civil Engineering
Engineering Engineering
.. |Smart Cities and
4 | CEMD303 Sustainable Development b
5 | CEMD302 |Environmental VI
Engineering
1 | csMD201 I[ntroduction to Data I
Structures
> | cSMD202 Problem solving using v
JAVA )
” Soﬁwarf: ) Fundamentals of v Comlgutc?r Scn.ence &
rogramming | J_ © Database Systems ngineering
4 | csMD303 |Obieet-oriented v
Programming in Python
5 | CSMD302 |Artificial Intelligence VI
| EEMD201 Electrlczfll Power T
Generation
Electrical 2 | EEMD202 |Power System | IV Electrical
Power System | 3 | EEMD301 |Electrical Machines | \4 Engineering
| 4_ EEMD303 Electrical Technology A
5 | EEMD302 |Smart Grid VI
Electronics Devices and
1 | ECMD201 . I i
Electronics Applications Electronics
Svstem Desien locmor &Telecommunication
Y 811 5 | EcMD2oz | Flectronics v Engineering
Communication Systems

oA

Toramnaid

.
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K. E. Society’s

. Rajarambapu Institute of Technology, Rajaramnagar
l | (An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
ARRRANBAY. ETITTE OF TECHRAL0G!

Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

RAMD202

3 | EcMD30) |Advanced \Y
Communication Systems
4 |ECMD303 Elegtromc Product v
Design |
- 5 | ECMD302 |Industrial Electronics VI B
1 | CIMD201 |Data Structures I
Software | 2 | CIMD202 | Computer Algorithms IV | Computer Science &
3 | CIMD301 |Introduction to DBMS \'% Information
Development Technolo
4 | CIMD303 |OOP using Java \a &
5 | CIMD302 |Software Engineering VI
1 |MEMD203|Design Thinking I
> |MEMD204 Behavxo.ral Engineering v
and Design -
Product Design 3 |MEMD305 Product D§51gn Tools Mechanical
and and Techniques - .
-- Engineering
Development | 4 |\fEMD307|Design and Prototyping
Marketing and Business
5 |MEMD304|Fundamentals for New VI
Products
1 IMCcMD201 Fundament-als of I
3 Mechatronics
2 IMCMD202|Industrial Fluid Power v
Mechatronics Sensor and Mechatronics
Engineering | 3 |MCMD301 [nstrumentation Engineering
4 |MCMD303|Industrial Automation
MCMD302 |Industrial Robotics vio
1 | ATMD2o1 |OPiect Oriented |
Programming
Data Structures and
Artificial 2 ||| AMD202 Algorithms v Computer Science &
Intelligence | 3 | ApMmD301 Machine Learning Vv Engineering (AI-ML)
4 | AIMD303 |Business Intelligence Vv
5 | AIMD302 |Principles of AL V1
8 Fundamentals of .
Roboties & | 1 |RAMD20L g o0 oo & Automation o Robotics &
Automation = Automation
2 Sensors.and Actuators v
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K. E. Society’s

. Rajarambapu Institute of Technology, Rajaramnagar
‘ (An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
AR T T Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Kinematic & Dynamics
for Robots

4 |RAMD303 |Robot Programming

RAMD301

|95}

RAMD302 Industrial Automation & VI
| Control

w

B.Tech. in Robotics &
Automation with
Double Minor
(Multidisciplinary

and Specialization
Minor)

i

; L an st
NCR
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K. E. Society’s
Rajarambapu Institute of Technology, Rajaramnagar
(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)
Syllabus for B.Tech. Robotics & Automation

To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Double Minor Degree

It is required to complete SIX courses (each of 3 credits) from ONLINE platform to
earn total of 18 credits under Double Minor (DM) certification.

Student must complete and earn the credits for all the six courses starting from Second
Year First semester (3 semester) to Final Year Second Semester (8" semester).
Basket of the DM courses and respective semester is mentioned in the following table.

Sr. No. Semester Course Code
1 [l DM -1 RADM3XXX
2 v DM — 11 RADM4XXX
3 Vv DM —III RADMSXXX
4 Vi DM -1V RADM6XXX |
5 VII DM -V RADM7XXX
6 VIII 1 DM — VI RADMSEXXX

To select course platform, first preference must be given to NPTEL.
Other than NPTEL, courses from COURSERA and UDEMY platforms are allowed to
register only in following cases,

a. [Iftimeline of NPTEL course is not in line with timeline of academic calendar.

b. The suitable succeeding course in line with previous course is not available on
NPTEL.

¢. If any other unavoidable circumstances occur.

Platform and course selection must be as per recommendation of BoS of the
department. .
Student will get the credits of respective DM course in following conditions,

a. [n case of course selected from NPTEL platform, student have to complete the
timely assignments, PASS the exam and secure the certificate.

b. In case of course selected from COURSERA or UDEMY, student have to
secure the certificate and appear for VIVA (oral) exam.

While selecting online course, following points must be taken care of,

a. Selected course must be of basic or fundamental level.

b. Contents of the course should not be covered in any of the course offered in
regular curriculum or not listed in any elective (open or program elective) or in
Multidisciplinary Minor (MDM)

c. Duration of each online course must be of EIGHT weeks for NPTEL and 30+
hours for UDEMY, COURSERA courses.
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Honors with Multidisciplinary Minors

[t is required to complete SIX courses (each of 3 credits) from ONLINE platform to
earn total of 18 credits under Honor certification.

Student must complete and earn the credits for all the six courses starting from Second
Year First semester (3% semester) to Final Year Second Semester (8™ semester).
Basket of the Honor courses and respective semester is mentioned in the following
table.

Sr. No. Course Code
1 Honor - I RAHNXXX
2 Honor - 11 RAHNXXX
3 Honor - II1 RAHNXXX
4 Honor - IV RAHNXXX
5 Honor - V RAHNXXX
6 Honor - VI RAHNXXX

To select course platform, first preference must be given to NPTEL.

. Other than NPTEL, courses from COURSERA and UDEMY platforms are allowed to

register only in following cases,
a. If timeline of NPTEL course is not in line with timeline of academic calendar.
b. The suitable succeeding coursé in line with previous course is not available on
NPTEL.
¢. Ifany other unavoidable circumstances occur.
Platform and course selection must be as per recommendation of BOS.
Student will get the credits of respective Honor course in following conditions,
a. In case of course selected from NPTEL platform, student have to complete the
timely assignments, PASS the exam and secure the certificate.
b. In case of course selected from COURSERA or UDEMY, student have to
secure the certificate and appear for VIVA (oral) exam.
While selecting online course, following points must be taken care of,
a. Selected course must be of advanced level and not basic or fundamental level.
b. Contents of the course should not be covered in any of the course offered in
regular curriculum or not listed in any elective (open or program elective)
¢. Duration of each online course must be of EIGHT weeks for NPTEL and 30+
hours for COURSERA, UDEMY courses.
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Honors with Research and Multidisciplinary Minor
The student will work on Research Project or Dissertation for 18 Credits in the Fourth Year in
respective discipline. The distribution of 18 Credits for Research project in Sem-VI1I and Sem-
VIII is given below. To get B. Tech. in Robotics & Automation - Honors with Research and
Multidisciplinary Minor degree, Student need to eam total 206 Credits which consist of 170
credits of regular Multidisciplinary Minor courses, 18 Credits of Honor courses and 18 credits
of Research courses.

Class: Final Year B. Tech. Semester: VII
T::lf:l:::ag Evaluation Scheme
Course . . Theory Practical
Code Course 21 2| (Marks%) | (Marks %)
L|T P g 2 | Max. | Min. for | Max. | Min.
| @ passing for
passing
REH401 | Intellectual Property B I 50140 | 0 - -
Rights -
ESE | 50 |40 —— | =
Research Project [SE _ _ 50 50
REHA403 (Synopsis) - - 2 -
Phase - I ESE - 50 30
Research Specitic Core ISE | 50 | 40 -- -
REH405 | Course -1 -l -]~ 3 |ESE s0 | 40 40
(Online NPTEL course) > B -
TOTAL 11 -1

ISE: In Semester Evaluation, ESE: End Semester Exam.

Note: For Evaluation of Online NPTEL course ISE Marks will be marks obtained by students
in the assignments given by NPTEL, students who will secure NPTEL certification will be only
eligible for ESE of the same course which will be conducted at institute

Class: Final Year B. Tech. Semester: VIII
Teaching Evaluation Scheme
Scheme -
Course Course - . Theory Practical
Code = g (Marks %) (Marks %)
LT P| 39 2 Fum | Minf . -
) 2 ax. m.. or Max. Mm._ for
- passing passing
REFA02 Research 50
H40 Project -] -] | = 50
_ Phase - [l ESE - - 350
TOTAL - |
ISE: In Semester Evaluation, UT-1 UT-II: Unit Test-II, ESE: End Semester
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Class: - Semester- VII .

Final Year B. Tech. L T P | Credits

Course Code: Course Name: o

RA401 Hydraulics and 3 - -- 3
Pneumatics

Course Description:

Hydraulic and Pneumatic Power is used as a power source in many automation applications
where hydraulic and pneumatic systems are used to obtain the required force and torque. The
theory course on Hydraulics and Pneumatics serves the purpose to introduce the final year
undergraduate students with the fundamental concepts of Hydraulics and Pneumatics. The
course helps the students to develop an ability to design hydraulic and pneumatic circuits for
the given application because of an opportunity given to them to study hydraulic pumps,
actuators, valves and pneumatic system components.

Course Learning Outcomes:
After successful completion of the course, students will be able to,
COl. Explain the fundamental concepts and principles of fluid power

CO2. Identify various components of hydraulic and pneumatic systems from their symbols
CO3. Select pump, compressor and actuator for given fluid operated system.

CO4. Select appropriate control valves for given fluid operated system.

CO5.  Select and draw hydraulic circuits for given application.

CO6. Select and draw pneumatic circuits for given application.

Prerequisite:
Engineering Mathematics. Fundamentals of Robotics and Automation
Course Content
Unit
No

Description Hrs

Fluid Power Fundamentals and Hydraulic Pumps

Industry 4.0, Fluid Power in Automation Application, Basics of Fluid
Power, Types and Properties of Hydraulic Fluids, Governing Laws,
Selection of Hydraulic Fluids, Pump Classification, Fixed and Variable
Displacement Pumps, Construction, Working, Applications and
Selection criteria of Gear Pump, [nternal Gear pump, Screw Pump, Vane
Pump, Piston Pump, Selection of Hydraulic Pumps, [SO / ANSI
Symbols of Hydraulic System Components
Hydraulic Actuators

Classification of Hydraulic Actuators, Construction, Working and
Applications of Linear Hydraulic Actuators, Seals in Cylinders,
Calculation of Cylinder Force, Flow Velocity, Cylinder efficiency,
Sizing of Cylinder Tubes, Piston Rod Design, Mounting Style of
Cylinders,

06

06
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Construction, Working and Applications of Rotary Hydraulic Actuators,
Vane Motor, Gear Motor, Piston Motor, Selection of Motor, Hydraulic |
Motor in Circuits, Hydraulic Actuators integrated with Electrical and
Electronic Control Systems |
Hydraulie Valves

Control Components in Hydraulic System, Construction, Working and
Applications of Direction Control Valves, Pressure Control Valves,
3 Flow Control Valves, , Solenoid and Pilot Operated Direction Control 06
Valves, Compensated and Non-compensated Flow Control Valves,
Electro-fluid Control Concepts, Symbolic Representation of Control
Valves

Hydraulic Circuits

Hydraulic Circuits and their Application in Automation, Control of
Single and Double -Acting Hydraulic Cylinder, Unloading circuit,
Double Pump Circuit, Counterbalance Valve application, Hydraulic 06
Cylinder Sequencing Circuits, Cylinder Synchronizing Circuits, Meter-
in circuit, Meter-out circuit and Bleed-off circuit, Speed control of
Hydraulic Motors, Regenerative circuits, Selection of Hydraulic
Circuits, Electro Hydraulic Circuits, Design of Hydraulic Circuits,
Pneumatic System and Components

Characteristics of Pneumatic System, Applications, Characteristic of
Compressed Air, Perfect Gas Laws, Compressor, Filters, Regulator,
Lubricator, Muffler, Air control Valves, Quick Exhaust Valves,
Pneumatic Actuator and Types, Pneumatic actuators integrated with
electrical and electronic control systems, Use of Logic gates - OR and
AND gates in Pneumatic Applications, Electro-Pneumatic System, ISO
/ ANSI Symbols of Pneumatic System Components

Pneumatic Circuits

Pneumatic Circuits and their Applications in Automation, Direct and
Indirect Control of Single Acting Cylinder, OR and NOT Gates, Direct
6 Control of a Double Acting Cylinder, Indirect Control of Double Acting 06
Cylinder, Selection of Pneumatic Circuits, Electro Pneumatic Circuits,
Design of Pneumatic Circuits for Pick and Place Applications and Tool
Handling in CNC Machine Tools, Design of Pneumatic Circuits
References -

Textbooks:

1. S.R. Majumdar, Oil Hydraulic Systems-Principles and Maintenance, Tata McGraw Hill.
S.R. Majumdar, Pneumatic Systems-Principles and Maintenance, Tata McGraw Hill.
Farel Bradbury, Hydraulic Systems and Maintenance, Butterworth & Co (Publishers)
Ltd.

4. R. Srinivasan, Hydraulic and Pneumatic Controls, Vijay Nicole.

5. Anthony Esposito, Fluid Power with Applications, PHI/Pearson Education.

06

9]

w

Page 24 of 82




| -

BASARASALP) MSTTUTE OF TECANDLOGY

K. E. Society’s
Rajarambapu Institute of Technology, Rajaramnagar

(An Empowered Autonomous Institute, Affiliated to Shivaji University, Kolhapur)

Syllabus for B.Tech. Robotics & Automation
To be Implemented for 2023-27 NEP Batch
Department of Robotics & Automation

Reference Books:

I.

Ly N

Michael J. Pinches and John G. Ashby, Power Hydraulics, Prentice-Hall
Herbert E. Merritt, Hydraulic Control Systems, John Wiley & Sons

Publishing Company

Peter J Chapple, Principles of Hydraulic System Design, 1st Edition,Coxmoor
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Class: Semester-VII

L T| P Credi
Final Year B.Tech. Redits
Course Code: Course Name: 3 3
RA403 Industrial Automation ) }

Course Description:

This course introduces the fundamentals of Industrial Automation, including automation
types, manufacturing systems, transfer lines, material handling, storage systems,
identification technologies, and quality control practices. It helps students understand real-
world industrial systems, develop analytical and problem-solving skills, and prepare for
careers in manufacturing, automation, and process industries.

Course Learning Outcomes:
After successful completion of the course, students will be able to-

CO1. Explain need, basic elements, and systems of industrial automation.

CO2. Analyse the single station cells, transfer lines, and assembly lines.

CO3. Discuss various material handling and identification technologies.

CO4. Suggest quality control and inspection techniques to improve manufacturing
processes.

CO5. Discuss the case studies of industrial automation.

|
|

Prerequisite: Manufacturing Process

Course Content

Unit
D ipti H
No. escription rs
1. Fundamentals of Industrial Automation

Need of automation, Types of Automation: fixed /programmable /flexible
automation, Automation principles and strategies. Basic elements of automated | ¢
systems: power, program and control, Advanced automation functions: Safety
monitoring, Maintenance and Repair diagnostics, Error detection and recovery,
Levels of automation.

2. | Single Station Manufacturing Cell 06
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Overview of manufacturing system, Single-Station Manned Cells, Single-
Station Automated Cells, Enablers for Unattended Cell Operation, Parts
Storage and Automatic Parts Transfer, CNC Machining Centers and Related
Machine Tools, Applications of Single-Station Cells, Analysis of Single-
Station Cells, Number of Workstations Required, Machine Clusters

3. | Transfer Lines and Automated Assembly

Fundamentals, Configurations, Transfer mechanisms, storage buffers, control,
applications, Analysis of transfer lines with and without storage buffers. 06
Assembly Automation: Types and configurations, Parts delivery at

workstations.

4. | Material handling and Identification Technologies

The material handling function, Types of Material Handling Equipment,
Design of the System, Conveyor Systems, Automated Guided Vehicle
Systems. Automated Storage Systems: Storage System Performance,
Automated Storage/Retrieval Systems, Work-in-process Storage, Interfacing
Handling and Storage with Manufacturing. Product identification system:
Barcode, RFID etc.

06

S. | Quality Control and Inspection in Manufacturing

Quality in Design and Manufacturing, Traditional and Modern Quality
Control, Process Variability and Process Capability, Statistical Process
Control, Six Sigma, Taguchi Methods in Quality Engineering, [ISO 9000, The 06
Six Sigma etc. Inspection Principles and Practices, [nspection Fundamentals,
Sampling versus 100% Inspection, Automated Inspection, When and Where to
Inspect, Analysis of Inspection Systems.

6. | Case Studies of Industrial Automation
Case studies of manufacturing industries and Process industries: Automotive | g
Assembly Line Automation, Warehouse and Material Handling Automation,
Automated Bottling/Packaging System etc.

References —

Textbooks:

1. M. P. Groover, Automation, Production systems and Computer Integrated
Manufacturing, Prentice-Hall.

2. M. P. Groover, Fundamentals of Modern Manufacturing: Materials, Processes,
and Systems, Wiley.

Reference Books:
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1. Webb, John W. Programmable Logic Controllers: Principles and Application,
Prentice Hall of India, New Delhi.

2. Petruzella Frank D, Programmable Logic Controllers, Tata McGraw-Hill
Publishing Co. Ltd., New Delhi.

3. Amber G.H & P.S. Amber, Anatomy of Automation, PrenticeHall.
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Class: - Semester- VII ' .
Final Year B. Tech. L T P Credits
Course Code: Course Name: 3 3

| RA449 Al & ML for Robotics

Course Description:

This course provides an in-depth study of Artificial Intelligence (Al) and Machine Learning
(ML) with a strong focus on applications in robotics, and autonomous systems. The course
bridges mathematical foundations, algorithmic development, and real-world implementation
for intelligent robotic systems. The course begins with rigorous treatment of linear algebra,
probability theory, optimization techniques, and statistical learning principles necessary for
understanding modern Al algorithms. Advanced supervised and unsupervised learning
techniques are explored in this course.

By the end of the course, students will possess theoretical understanding, computational
skills, and practical experience required to develop intelligent robotic systems and Al-
enabled automation solutions for advanced engineering applications.

Course Learning Qutcomes:
After successful completion of the course, students will be able to,

COL. Develop strong mathematical understanding of AIML algorithms.
CO2. Design intelligent decision-making systems for robotics.

CO3. Develop reinforcement learning solutions for robot.

CO4. Integrate Al techniques into robotic perception, planning, and control.
CO5.  Apply machine learning algorithms to robotics problems.

Prerequisite:
Write prerequisite required to study this course. Engineering Mathematics, Fundamentals
of Robotics and Automation

Course Content
Unit
No

Description Hrs

Introduction to AIML and Mathematical foundation for AIML: 6
Al vs ML, Intelligent agents and environments. Problem-solving through
Search, Tic Tac Toe game. Mathematical Foundations for AIML- Linear
algebra (vectors, matrices, eigenvalues), Probability and statistics basics.
Bayes theorem, Cost functions and optimization, Gradient descent
algorithm

Knowledge Representation and Reasoning: 6
Ontologies, foundations of knowledge representation and reasoning,
representing and reasoning about abgL relations, events, actions, time,
and space; predicate log{; “;ﬁufz'aﬁu\gﬁlculus, description logics,

k
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reasoning with defaults, reasoning about knowledge, sample applications.
Representing and Reasoning with Uncertain Applications of Al
(vision/robotics etc.).

Supervised Learning 6

3 Linear and Logistic Regression (theory + derivation), Support Vector
Machines (primal & dual form), Kernel methods, Decision Trees
(entropy, Gini index).

Machine Learning Classifiers: 6
K-NN classifier, Perceptrons, Single layer & Multi-layer, Ensemble

4 methods (Random Forest, Gradient Boosting), Mode! validation (Cross-
validation, ROC-AUC), Handling imbalanced datasets.
Probabilistic Models & State Estimation 6
5 Naive Bayes classifier, Hidden Markov Models (HMM), Gaussian

Mixture Models (GMM), Kalman Filter (linear systems), Extended
Kalman Filter (EKF), Particle Filters.

Al Integration with Robotics Systems 6
Al with ROS architecture, Al-based motion planning, Sensor data
6 processing using OpenCV, Natural Language Processing (NLP).
Simultaneous Localization and Mapping (SLAM). Al-enabled
collaborative robots, Safety and ethical Al in automation.

References -Textbooks:
1. Artificial [ntelligence: A Modern Approach — Stuart Russell & Peter Norvig
2. Hands-On Machine Learning with Scikit-Learn, Keras & TensorFlow — Aurélien
Géron

Reference Books:

1. M.C. Trivedi, Data Science and Data Analytics Using Python, Khanna Book

Publishing.

2. Daphne Koller and Nir friedman, “Probabilistic Graphical Models”, MIT Press,
2009.

3. Russell and P. Norvig, “Artificial Intelligence”, Pearson Publication

4. Pattern Recognition and Machine Learning — Christopher Bishop

5. https://www.ceeksforgeeks.org/artificial-intellicence/artificial-intellicence-in-
robotics/

6. M.C. Trivedi, A Classical Approach to Artificial Intelligence, Khanna Book
Publishing.

7. Russell, Stuart and Norvig, Peter, Artificial Intelligence: A Modern Approach"
Prentice Hall.
8. Zhongzhi Shi, “Advanced Artificial Intelligence™, World Scientific Publishing
Company .~
£
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Class:-Final Year Semester- VII
B. Tech. L T P | Credits
Course Code : Course Name: Cyber R 3
RA407 Security for Industrial '
Automation

Course Description:

This course focuses on the protection of I[ndustrial Automation Systems (IAS) and
Operational Technology (OT) environments from cyber threats. [t covers security challenges
in PLCs, SCADA, DCS, HMLI, and Industrial [oT (1IoT) systems used in smart factories and
critical infrastructure.

Students will learn risk assessment, secure network design, industrial communication
security, global security standards, and incident response strategies. The course emphasizes
practical approaches to securing Industry 4.0 environments through defense-in-depth
stratecies and compliance with international cyber security frameworks.

Course Learning Qutcomes:

After successful completion of the course, students will be able to,
COl. Explain the architecture and security challenges of industrial automation systems
CO2. Analyze vulnerabilities and cyber threats affecting PLC, SCADA, and I[loT

-environments.

CO3. Apply appropriate network security mechanisms to protect industrial control
systems.

CO4. Evaluate risks and compliance requirements using established industrial cyber

security standards.

CO3. Design secure industrial automation architectures using defense-in-depth principles

(V5]

CO6. Develop an incident response and recovery plan for industrial cyber-attacks.

Prerequisite:

Basic knowledge of Industrial Automation (PLC, SCADA, DCS)
Fundamentals of Computer Networks

Basic understanding of Operating Systems

[ntroductory knowledge of Cyber Security concepts

(AR
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Course Content
Unit
No

Description Hrs

Unit I: Introduction to Cyber Security in Industrial Automation 6
Basics of Cyber Security concepts, [T vs OT Security differences, Industrial
1 Automation architecture overview, PLC, SCADA, DCS, HMI systems, PERA
Model, IDMZ Model for industrial automation system, Cyber threats in
industrial environments, Case studies of industrial cyber-attacks

Unit II: Industrial Control Systems (ICS) Security 6
Architecture of ICS (PLC, RTU, SCADA overview), key vulnerabilities in
2 [CS, in PLCs/RTUs, industrial protocols overview (Modbus, DNP3, OPC-
UA), basic secure configuration of automation devices, introduction to
network seementation in OT systems

Unit [1I: Network Security for Industrial Automation 6
Industrial Ethernet and field networks, Firewalls, IDS/IPS in OT
3 networks, VPN and secure remote access, Intrusion detection techniques
in automation systems, Zero Trust Architecture for industrial
environments

Unit I'V: Risk Assessment and Security Standards 6 l
Basics of risk management, threat identification in industrial systems, |
4 overview of cybersecurity standards (IEC 62443, ISO 27001, NIST
800-82), basic compliance concepts, simple vulnerability assessment
and auditing concepts

Unit V: Industrial IoT (IIoT) and Emerging Technologies 6
[loT architecture overview, cloud and edge basics in automation,

5 fundamentals of data security (encryption & key management),
introduction to Al-based anomaly detection, key security challenges in
[IoT systems

Unit VI: Incident Response and Industrial Cyber Defence 6
Cyber incident lifecycle, Malware and ransomware in industrial

6 environments, Disaster recovery and business continuity planning,
Digital forensics in OT systems, Designing resilient and secure
automation architectures

C———

References -

Text Books:

1. Eric D. Knapp and Joel Thomas Langill, /ndustrial Network Security: Securing
Critical Infrastructure Networks for Smart Grid, SCADA, and Other Industrial
Control Systems, Syngress

2. Tyler Wrightson, Advanced Persistent Threat Hacking: The Art and Science of
Hacking Any Organization, McGraw-Hill Education

3. Robert Radvanovsky and Jacob Brodsky, Harndbook of SCADA/Control Systems

Security, CRC Press .

Andrew Ginter, Engineerin@@me;'uriw, Waterfall Security Solutions

7S ~EX
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5. Industrial Cybersecurity: Efficiently secure critical infrastructure systems Kindle
Edition by Pascal Ackerman.

6. Al-Enhanced Cybersecurity for Industrial Automation by Hari Mohan Pandey and

Pawan Kumar Goel.

Reference Books:

I. Joseph Weiss, Protecting Industrial Control Systems from Electronic Threats,

Momentum Press

David J. Teumim, /ndustrial Cybersecurity, Packt Publishing

John R. Vacca, Cyber Security and IT Infrastructure Protection, Syngress

I[saac N. F. Cheng, et al., Security in Cyber-Physical Systems, CRC Press

NIST. Guide to Industrial Control Systems (ICS) Security, National Institute of

Standards and Technology

6. International Electrotechnical Commission (IEC), [EC 62443 Industrial
Communication Networks — Network and System Security, IEC

RS
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Class: - Final Year [Semester-VII L T P Credits
B. Tech.

Course Code: Course Name: Operations Research 3 | - - 3
RA409

Course Description:

This course introduces the fundamental concepts and techniques of Operations Research for
solving engineering and industrial decision-making problems. It covers mathematical
modeling, Linear Programming, transportation and network models, project management
techniques (CPM & PERT), queuing theory, decision analysis, and inventory management.
The course emphasizes optimization methods and their applications in planning, scheduling,
resource allocation, and system analysis.

Course Learning Outcomes:
After successful completion of the course, students will be able to,

COl. Explain fundamentals of Operations Research and OR models.
CO2. Formulate and solve Linear Programming Problems.

COs. Analyze transportation models using optimization techniques.
CO4. Apply network models for project planning and scheduling.
COs. Evaluate queuing and decision-making models.

CO6. Apply inventory management techniques for stock control.

Prerequisite: Possess basic knowledge of mathematics

Course Content

Unit Description Hrs
No
1 Introduction OR Foundations 06

Introduction to Operations Research: Definition, scope, methodology of
OR; deterministic & probabilistic models. OR Modeling Framework:
Structure and components of mathematical models. Phases of an OR Study:
Model formulation, solution procedures, validation, implementation.
Classical OR Applications: Shortest path models; assignment-type decision
systems

2 Linear Programming: 06
Linear Programming Formulation: Decision variables, constraints,
objective function. Graphical Method: Feasible region, iso-profit/iso-cost
concepts. Simplex Method : standard Big -M, two-phase; sensitivity
analysis.
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3 Transportation Models: 06 |
Balanced/unbalanced cases; IBFS: NWCR, LCM, Vogel’s Approximation
Method; optimal solution methods: MODI, stepping-stone.

4 Network Models: 06
Shortest path, minimum spanning tree (MST), max-flow, CPM-
Construction of networks, critical path, forward and backward path, floats

and their significance, PERT- Time estimates, Construction of networks,
probability of completing projects by given data.

5 Queuing Theory: 06
Queuing System Structure: Arrival rates, service rates, queue discipline,
Queuing Models: M/M/l model (numerical solutions); M/M/c model
{concept), M/M/eo, M/D/1, M/G/1 models; Decision Analysis: Game theory
and decision trees

6 Inventory Management: 06
Inventory Models: EOQ, deterministic inventory models, reorder point
basics, Applications in General Systems: Waiting lines, stock management
and replenishment; probabilistic inventory models, selective inventory
control.

References -
Text Books
1. Kanti Swarup, P. K. Gupta, Man Mohan — Operations Research, Sultan Chand
& Sons.

2. Prem Kumar Gupta, D. S. Hira — Operations Research, S. Chand & Company.

Reference Books:

1. Hillier & Lieberman, Introduction to Operations Research, 11e, McGraw-Hill,
2021

2. R. Dan Reid, Nada R. Sanders & Sidhartha S. Padhi, Operations Management,

8th Edition (Indian Adaptation),McGraw-Hill Education, 2024.ISBN:

9789363863262

G. Srinivasan, Operations Research: Principles and Applications, PHI Learning,

Hamdy A. Taha, Operations Research: An Introduction, 10e, Pearson, 2017

J.K. Sharma, Operations Research: Theory and Applications, 5e, Macmillan, 2017

Mikell P. Groover, Automation, Production Systems, and CIM, 5e (2024), Pearson

Charles E. Ebeling, Reliability and Maintainability Engineering, 2e, Waveland

Press, 2019

8. A.K. Gupta, Reliability, Maintainability & Safety Engineering, 2e, 2020
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Class: - .
Final Year B. Tech. Semester- VII L T P Credits
Course Code: Course Name: 3 ) ) 3
RA411 - Mobile Robotics

Course Description:

This course introduces the fundamentals and practical aspects of mobile robotic systems —
including locomotion, perception, navigation, path planning, mapping, and control. Students
will learn how mobile robots sense, plan, and act in real environments through theoretical
understanding and applied design projects.

Course Learning Outcomes:
After successful completion of the course, students will be able to,
COl. Explain foundational concepts in mobile robotics, including kinematics, sensors, and

system architecture.

CO2. Analyze mobile robot motion using kinematics and localization techniques.

CO3. Design algorithms for path planning and real-time obstacle avoidance.

CO4. Implement perception, control, and autonomous navigation solutions on robotic
platforms.

Prerequisite:
Robotics Fundamentals (kinematics & dynamics), Linear Algebra & Calculus, Programming
(Python/C++ experience), Control Systems, Signals & System

Course Content

Unit |

No Description Hrs

Introduction to Mobile Robotics

Evolution & classification of mobile robots, Wheeled, legged, aerial,
1 underwater platforms, Applications: industrial, service, planetary, medical 06
Robot anatomy: actuators, sensors, embedded controllers, System design
trade-offs, Real-world examples & case studies

Robot Kinematics & Locomotion
Mobile robot coordinate frames, Differential, Ackermann, omnidirectional
I drives, Forward/inverse kinematics for wheeled robots, Motion constraints
! (nonholonomic), Trajectory generation basics

06

Perception & Sensors for Mobile Robots
‘ Sensor types: encoders, IMU, LIDAR, ultrasonic, cameras, Sensor models
3 & noise characteristics, Sensor fusion fundamentals, Feature detection 06
(edges, corners), Introduction to computer vision for robotics, edge
| computation (latency, response time, throughput)

Localization & Mapping
4 | Global vs local localization, Complementary filters, Probabilistic 06
| localization: Baves filter, !Se;\ﬁﬁg’t__ﬁﬁl\ter & Extended KF, Particle Filter

TILF

S AN
V/£ AN
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(Monte Carlo i(;calization), [ntroduction to SLAM (Simultaneous
Localization & Mapping), Mapping representations: grid maps,
topological maps

Path Planning & Obstacle Avoidance
- Configuration space & robot footprint, Graph search: Dijkstra, A*

> algorithms, Sampling-based planners: PRM, RRT, Potential fields & 06
vector fields, Dynamic obstacle avoidance
Control & Navigation Systems

6 Feedback & feedforward control basics, PID control for mobile robots, 06

Model predictive control overview, Behavior-based control architecture,
Hvbrid navigation strategies

References -
1. Siegwart, R., Nourbakhsh, L. R., & Scaramuzza, D. [ntroduction to Autonomous Mobile

Robots, MIT Press
Thrun, S., Burgard, W., & Fox, D. Probabilistic Robotics, MIT Press

3. Siciliano, B., Sciavicco, L., Villani, L., & Oriolo, G Robotics: Modelling, Planning and
Control, Springer
Corke, P. Robotics, Vision and Control, Springer

5. Ulrich Nehmzow, Mobile Robotics: A Practical Introduction, Publisher : Springer
London Litd
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Class: Class: - I’ Semester: L |T|P| Credits
Final Year B. Tech. | |

Course Code: Course: 30 .. 3
RA413 Electric and Autonomous Vehicles

Course Description:

This course provides a comprehensive overview of Electric Vehicles (EVs), Hybrid EVs
(HEVs), and Autonomous Vehicle (AV) technologies. It covers EV fundamentals, propulsion
and motor systems, battery and power electronics, charging infrastructure, vehicle
integration, and safety standards. Students will also gain exposure to autonomous vehicle
principles, including perception, localization, motion planning, and control strategies.
Empbhasis is placed on sustainable mobility, emerging technologies, and industry-relevant
applications.

Course Learning Qutcomes:

After successful completion of the course, students will be able to,
CO1: Explain EV fundamentals and fuel cell technology.
CO2: Analyze EV propulsion systems and motor characteristics.
CO3: Apply power electronics and battery management in EVs.
CO4: Evaluate EV charging technologies and infrastructure.
CO5: Analyze integration aspects of autonomous electric vehicles.
CO06: Design control strategies for autonomous vehicle systems.

Prerequisite: Automotive Systems, Electric Drives and Controls. I

Course Content:

g:.lt Description Hrs.
EV Fundamentals with Fuel Cell Technology:
Overview and evolution of EVs and HEVs, need for electrification,
1 environmental and energy aspects. Comparison of ICE vs EV (characteristics 06
: & performance). EV types: BEV, HEV, PHEV, FCEV. Basic EV
components and performance parameters. Introduction to Fuel Cell EVs and
| hydrogen as fuel.
EV Propulsion Systems:
> EV propulsion architecture and drivetrain. Traction motors: DC, BLDC, 06
) Induction, PMSM. Torque-speed and efficiency characteristics. Motor
selection criteria and motor controllers.
EV Power Electronics with Battery Management:
3. Role of power electronics: converters, inverters, HV/LV systems, PWM, | 06
| FOC, DTC. Battery fundamentals and electrochemistry. Types: Li-ion,
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Metal-Air, alternatives. Battery pack design, safety, BMS, SoC/SoH
estimation, charging/discharging behavior.
EV Charging Technologies:

4 Charging methods: AC, DC, onboard, fast, wireless. BaaS and battery 06

: swapping. Charging standards, grid integration, smart charging, load

management, V2G. Infrastructure planning and power requirements.
Vehicle  Integration for  Autonomous Electric  Vehicles:
EV integration challenges, vehicle dynamics, thermal management, safety

5. standards, recycling and lifecycle. Introduction to Autonomous EVs: SAE | 06
levels, sensors (LiDAR, RADAR, cameras, ultrasonic), sensor fusion and

| perception basics. - -

Control Strategies for Autonomous Vehic