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FOUMOATION FOR BCEMCE, TECHHOLOGY A RESEARCH

Department of Electrical and Electronics Engineering
Date: 05.04.2026

MINUTES OF BOARD OF STUDIES MEETING

The Joint Board of Studies (BoS) meeting for the M. Tech. Program in Autonomous
Electric Vehicles (AEV) and B.Tech. Program in Electrical and Electronics Engineering
was conducted on 04-04-2026 in virtual mode from 10:00 AM to 2:00 PM.

All the internal members of VFSTR attended the meeting in person, while the external

mf:mbt:rs partlmpaxed virtually through the following link:
/meet/45883983937543 7p=UkQN

fi

liwVOQ4rVvMDFM

Agenda of the EuS Meeting:
Ratification and approval of Course Structure and Syllabi for Professional Core,
Department Electives and Add-on Courses under R-25 Regulations for M.Tech.
program in Autonomous Electric Vehicles.
Discussion on the integration of Artificial Intelligence (Al) tools and Al-based
applications into Electrical Engineering courses, laboratories, projects, and research
activities to enhance industry readiness and interdisciplinary learning.

Approval for introducing the Department Elective course “Advanced Battery

Technologies and Management Systems” in the R25 Regulations.

Any other points with the permission of Chairperson.

The following members were pmenl:

LSIL Name of the Mem . 'Ilesignalmn and Address

| Dr. K. Mercy Rosalina Professor Chairperson

. Dr. Jithendranath J, Senior Project Engineer, Hitachi Energy External
Technology Services P. Ltd., Grid and Member
Power Quality Solutions, Chennai (Industry)
Mobile: +91-9949537586
Email; jithendranath.j@hitachienergy.com

3 Dr. B. Satish Babu Sr. Staff Engineer, Infineon Technologies, Invited Member
Bangalore (External-
Phone; 9958006750 Industry)
Email: satishbabu.bhogineni@infineon.com

4 Prof, B, Subba Rﬂdd}' Professor, Department of EEE Invited Member
118¢, Bangalore (External-
Phone: 9482229655 Academia)
Email: sreddy(@iisc.ac.in

4 | Dr. Polamraju V. S. Associate Professor & HoD Internal Member

Sobhan

5 | Dr. M. Subba Rao Associate Professor Internal Member

6 | Dr. K. Rachananjali Associate Professor Internal Member

7 Dr. A.R. Vijay Babu Associate Professor Internal Member

8 Mr. K. Ashok Kumar Assistant Professor, VFSTR Deemed tobe | Internal Member
University, Off Campus

9 | Dr, K. Chakravarthi Assistant Professor (BoA), Department of | Member
EEE, VFSTR Secretary




In the beginning of the meeting the Chairperson of the BoS, Dr. K. Mercy Rosalina,
Professor, department of EEE welcomed all the members and briefed them about the progress
of the Department.

The following are the views expressed by the external members:

Dr. Jithendranath J.

M.Tech. Program:

«  Appreciated the initiative taken by the Department of EEE in introducing an industry-
oriented and futuristic program focusing on Electric Vehicles, Autonomous Systems,
Artificial Intelligence, Machine Learning, Vehicle Dynamics, and Smart Mobility
technologies.

«  Recommended removing the Future concept from the content of UNIT-III in Module-
2 of EV Charging Technologies and Smart Infrastructure.

. Proposed removing the AUTOSAR concepts from Module-2 of the course Battery
Management Systems, Functional Safety, and EV Standards and including them in
Unit=1 of Module-1 of the course Real Time Embedded Systems and V2X
Communications.

B.Tech. Program:

«  Appreciated the department’s initiative in integrating Artificial Intelligence (Al) tools
and Al-based applications into the Electrical Engineering curriculum, considering the
growing industrial demand for Al-enabled engineering solutions.

«  Advised strengthening industry-academia collaboration through Al-related expert
talks, workshops, internships, and certification programs in Electrical Engineering.

+  Advanced Battery Technologies and Management Systems course is useful for
students as battery technology is widely used in electric vehicles and energy storage
systems. It will help students gain knowledge that is needed in industry.

Dr. B. Satish Babu

M.Tech. Program:

. Appreciated the curriculum designed with a balanced combination of theory, practical
exposure, simulation, and research compaonents.

»  Recommended including the flux ray concept in UNIT-2 of Module-1 of the course
Real Time Embedded Systems and V2X Communications.

. Emphasized strengthening practical exposure using MATLAB/Simulink, ROS,
CARLA, and Hardware-in-the-Loop (HIL) simulation tools.

B.Tech. Program:

. Suggested incorporating Al and Machine Learning applications in areas such as
Smart Grids, Electric Vehicles, Power System Analysis, Predictive Maintenance,
Industrial Automation, and Renewable Energy Systems to enhance interdisciplinary
learning.

+  Encouraged promoting interdisciplinary research in Al IoT, embedded systems,
robotics, and intelligent transportation systems to match current technological
advancements.

«  Advanced Battery Technologies and Management Systems course will provide
students with a strong foundation in modern battery technologies.



Dr. B. Subba Reddy
M.Tech. Program:

Appreciated that the curriculum adequately addresses emerging technologies such as
Artificial Intelligence and Deep Learning, Cybersecurity in Autonomous Vehicles.
and Vehicle-to-Everything (V2X) Communication.

Recommended procurement of EV two-wheelers, real-time controllers, and DSP kits
for experimentation and laboratory activities.

Encouraged strengthening collaborations with EV industries and startups.

Proposed including AI/ML-based load forecasting concepts for smart grids in
Module-2 of the course Smart Grid Technologies.

B.Tech. Program:

Recommended conducting workshops, certification programs, guest lectures, and
industry interaction sessions on Al tools and emerging technologies to strengthen
student competency and employability.

Encouraged faculty and students to use modern Al tools for data analysis, intelligent
control, optimization, and engineering design applications in Electrical Engineering.
Advanced Battery Technologies and Management Systems course is timely and
relevant to the growing demand for skilled engineers in the electric vehicle and energy
sectors.,

The following resolutions made after the discussion:

BoS members approved the curriculum structure and syllabus of the M. Tech.
Programme in Autonomous Electric Vehicles (AEVs), which is aligned with NEP
2020. The curriculum structure is provided in Appendix-A.

A major restructuring has been implemented in the curriculum, emphasizing
continuous learning, self-learning, and module-based assessment.

The curriculum includes courses that promote employability, entrepreneurship, and
skill development, as detailed in Appendix-B.

Substantial changes have been made to the content of all courses; therefore, they are
considered new courses, as listed in Appendix-C.

On average, 100% of the syllabus has been revised compared to the previous
curriculum.

The members approved the integration of Artificial Intelligence (Al) tools and Al-
based applications into the B.Tech. Electrical Engineering curriculum to enhance
interdisciplinary learning, innovation, and industry readiness.

The members approved inclusion of “Advanced Battery Technologies and
Management Systems” as department elective course.

The committee also approved the inclusion of Al-oriented practical activities, mini-
projects, simulations, and research-based learning components in laboratories and
project work to strengthen students’ technical competency and problem-solving skills.

The Chair rendered the closing remarks by thanking all the external members and internal
members for their participation.
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The following are the members present for the board of studies meeting held at Department
of Electrical and Electronics Engineering on 04.04.2026

Dr. K. Mercy Rosalina

Professor

2 | Dr. Narasimharaju B. L Professor, Department of Electrical | Not Present
Engineering, NIT Warangal
Phone: 9448401052, 08702462247
Email: blnraju@nitw.ac.in,
narasimharaju.bl@gmail.com

3 Dr. Jithendranath J. Senior Project Engineer, Hitachi Participated the
Energy Technology Services P. Meeting
Ltd., Grid and Power Quality Virtually
Solutions, Chennai
Mobile: +91-9949537586
Email:
jithendranath.j@hitachienergy.com

-+ Dr. B. Satish Babu Sr. Staff Engineer, Infineon Participated the
Technologies, Bangalore Meeting
Phone: 9958006750 Virtually
Email:
satishbabu.bhogineni@infineon.com

5 Prof. B. Subba Reddy Professor, Department of EEE Participated the
1ISc, Bangalore Meeting
Phone: 9482229655 Virtually
Email: sreddy@iisc.ac.in

6 Dr. Polamraju V. S. Sobhan | Associate Professor g oD IU*\}_’_

7 | Dr. M.SubbaRao Associate Professor 'r; S~

8 Dr. K. Rachananjali Associate Professor }

9 Dr. A. R. Vijay Babu Associate Professor JB —

10 Mr. P. Ashok Kumar Assistant Professor, VFSTR Participated the
Deemed to be University, Off Meeting
Campus Virtually

11 | Dr. K. Chakravarthi Assistant Professor (BoA),

Department of EEE, VFSTR
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APPENDIX A
M.Tech- AEV
Course Structure- R25 Regulation

M.Tech. — Autonomous Electric Vehicles (AEV)

COURSE STRUCTURE - R25

Pre - Semester

Cg:;:e Title of the course L ¥ | P|SL | € Course type
Orientation Session 1 | Binary graded
IT workshop and cyber security 1 | Binary graded
Total 3
I Year I Semester
—
Cct}:‘;-ze Title of the course L{T|P|SL| C Course type
1 Advanced Electric Yehlcle Powertrain 212121 2 3 | Protcssionsitione
and Power Electronics
Electric Vehicle Dynamics, Modeling, .
: and Autonomous Control Systems 2|22y 2 4 | Frofessional Core
Machine Learning and Deep Learning .
3 for Autonomous Electric Vehicles g1 )2} 3 4 | FreteasionatCore
Department Elective 4 | Elective
Teaching Assistantship 1 | Binary graded
Indian Knowledge System 1 | Binary graded
: Elective &
1M %
Work-in-lieu of a course 2 Floating Credit
Sub Total 20
Add on course -1 3
Total 23
I Year II Semester
Course ;
Code Title of the course LIT®|P|SL| C Course type
Battery Management Systems, :
# Functional Safety, and EV Standards epdn 3 2 4 | Bretesaional Core
5 EV Charging Technologies and Smart 3lol2] 3 4 | Professionsi Core
Infrastructure
Department Elective 4 | Elective
Department Elective 4 | Elective
Research Methodology & IPR 2 | Interdisciplinary
Interdepartmental Project 1 | Project
Teaching Assistantship 1 | Binary graded
Sub Total 20
Add on course -2 3
Total 23




IT Year I Semester

Cg:;:e Title of the course LIT|P|SL|C Course type
Project/Internship 13 | Project
Sub Total 13
Add on course -3 (MOOCs Course) 3
Total 16
II Year II Semester
Cé):;:e Title of the course LT |RP]|SL | '€ Course type
Project/Internship 13 | Project >
Sub Total 13
Add on course -4 (MOOCs Course) 3
Total 16
DEPARTMENT ELECTIVES
Cé);l;:e Title of the course LiT|P|8SL|C Course type
6 Real Time Embedded Systems and 3|2 |0]| 3 |4 |DepartmentElective
V2X Communications
- Computer Vision and Perception 3lol2]3 |4 Department Elective
Systems for Autonomous Vehicles 44
Sensors, IoT, and Intelligent Vehicle Department Elective
8 5 212121 2 |4
Architectures
9 Reinforcement Learning 312]|0/| 3 |4 |Department Elective
10 | Automotive Security 3(0|2]| 2 |4 |Department Elective
Cloud and Edge Computing for Department Elective
11 : 30 2% 2 |4
Autonomous Vehicles
12 Systems Engineering 2|2]|2]| 2 | 4 |Department Elective
Verification and Validation of Department Elective
13 ae0 120 27 1 4
Autonomous Systems i
Advanced Optimization Techniques Department Elective
14 2030 ] 2 2 4
for AEVs
Add on Courses
CCo:;:e Title of the course L|{T)P|SL| C Course type
15 IoT- APpllcatlons in  Electrical 21210 2 3 Siton Conase
Engineering
16 Smart Automation Systems =2 10 2 3 Add on Course
17 Smart Grid Technologies 22 L 2 3 Add on Course
Embedded and Communication
= Systems for Electric Vehicles 212190 2 & S on Conise o4
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APPENDIX - B

List of courses that enable employability or entrepreneurship or skill development in

the R25 Regulation

M.Tech — Autonomous Electric Vehicles

Employability / |
SL Course Name Skill Development /
Entrepreneurship

1 Advanced Electric Vehicle Powertrain and Power Embplovabili
Electronics ployability
Electric Vehicle Dynamics, Modeling, and e

2 Autonomous Control Systems Eplas L
Machine Learning and Deep Learning for =,

3 Autonomous Electric Vehicles Enpioyabilily

4 Battery Management Systems, Functional Safety, -
and EV Standards Employabiliy

5 EV Charging Technologies and Smart Infrastructure | Employability

6 Real Tnnfe Embedded Systems and V2X Skill Development
Communications

7 Computer Vision and Perception Systems for =
Autonomous Vehicles Employahiility

8 Sensors, IoT, and Intelligent Vehicle Architectures | Employability

9 Reinforcement Learning Employability

10 Automotive Security Employability

11 CIOL}d and Edge Computing for Autonomous Skill Development
Vehicles

12 Systems Engineering Employability

13 Verification and Validation of Autonomous Systems | Skill Development

14 Advanced Optimization Techniques for AEVs Skill Development

15 IoT Applications in Electrical Engineering Entrepreneurship

16 Smart Automation Systems Entrepreneurship

17 Smart Grid Technologies Employability

18 Embedded and Communication Systems for Electric Emplovabili
Vehicles mployability

Chams



APPENDIX - C

List of new courses in the R25 Regulation M.Tech — Autonomous Electric Vehicles

SL Course Name
I | Advanced Electric Vehicle Powertrain and Power Electronics
2 | Electric Vehicle Dynamics, Modeling, and Autonomous Control Systems
3 | Machine Learning and Deep Learning for Autonomous Electric Vehicles
4 | Battery Management Systems, Functional Safety, and EV Standards
5 | EV Charging Technologies and Smart Infrastructure
6 | Real Time Embedded Systems and V2X Communications
7 | Computer Vision and Perception Systems for Autonomous Vehicles
8 | Sensors, IoT, and Intelligent Vehicle Architectures
9 | Reinforcement Learning
10 | Automotive Security
11 | Cloud and Edge Computing for Autonomous Vehicles
12 | Systems Engineering
13 | Verification and Validation of Autonomous Systéms
14 | Advanced Optimization Techniques for AEVs
15 | 1oT Applications in Electrical Engineering
16 | Smart Automation Systems
17 | Smart Grid Technologies
18 | Embedded and Communication Systems for Electric Vehicles

Cha , BoS




APPENDIX -D
Proposed Department Elective Course for the B.Tech. R25 Regulations

ADVANCED BATTERY TECHNOLOGIES AND MANAGEMENT SYSTEMS
T |P|SL|C
3| -12]3 |4

Prerequisite Knowledge
Fundamentals of Electric Vehicles, Basic Electrical & Electronics Engineering, Basics of Energy Storage
Systems, MATLAB Programming.
Course Description and Objectives
This course provides in-depth knowledge of advanced battery technologies and Batiery Management Systems
(BMS) — the core of modemn Electric Vehicles and energy storage. It covers battery chemistries, pack design,
thermal management, modelling, state estimation, and BMS archilecture with strong emphasis on
MATLAR/Simulink-based hands-on practice. The focus is on preparing students for industry roles in EV and
energy storage sectors,

MODULE-I

ISL+0T+12P+185L = 48 hours

UNIT = I: Advanced Batteries for Electric Vehicles
Li-ion batteries: formats (cylindrical, prismatic, pouch) and major chemistries (NMC, LFP, NCA), Safe Operating
Area, efficiency, aging mechanisms- Key parameters: SOC, DOD, SOH, Cell balancing: Passive vs Active,
Comparison of NMC/NCA vs LFP, Case study: NCR186508 datasheet interpretation, Brief overview of emerging
technologies: Solid-state and Sodium-ion batteries
UNIT — 11: Battery Pack Design and Thermal Management
Pack architecture: cell-module-pack hierarchy, series-parallel configurations, Battery pack sizing and design
calculations for EV range/power, Peak power: definition, testing, and relation with temperature & intemal
resistance, Thermal management strategies: air, liquid, phase-change materials, Introduction to smart charging
integration

MODULE 2

27LHIT+18P+275L = 72 hours

UNIT - I: Battery Modelling
Modelling methods: Equivalent Circuit Models (ECM) — Rint, Thevenin, PNGV: Introduction to state-space
representation; Overview of Electrochemical and data-driven (Neural Network) models {high-level only);
MATLAB/Simulink as primary simulation framework
UNIT - 11: Battery State Estimation
SOC estimation: importance, challenges in single-cell vs pack; Basic methods: Ampere-hour counting. voltage-
based, EMF; Advanced methods: Introduction to Kalman Filter (EKF/UKF) and Newral Network-based
approaches (focus on concepts + MATLAB implementation; reduce heav v math derivations); Comparative study
of estimation techniques
UNIT - I1l: BMS Architecture and Real-Time Components
BMS need, functions, types (centralized, distributed, modular); Hardware componenis: Battery monitoring ICs,
MCUs, protection circuits; Communication: CAN protocol basics for BMS; BMS development: Model-Based
Design and introduction to Hardware-in-the-Loop (HIL) validation; Overview of testing (e.g., using battery

testers)
Course Outcomes
co Outcome Bloom's Level ] Maodule
|| Identify battery technologies, chemistries, and key charpcteristics HRemembering 1
2 lain pack design, thermal and concepls Understanding 1
3 | Analyze batiery modelling techniques and SOC estimation methods Analyzing I
Apply MATLAB/Simulink for modelling, simulation, and evaluation of battery i
4 systems & BMS Applying &1l
5 | Evaluate basic BMS architectures and components for EV applications Evaluating 1l
TEXT BOOKS:

L. Gregory L. Plett, Battery Management Systems, Volume I Battery Modeling, Artech House, 2015.
2. Gregory L.Plew, Battery Management Systems, Volume II: Equivalent-Circuit Methods, Artech House, 2015,
3. Gianfranco Pistoia (Ed.), Lithium-lon Batteries: Advances and Applications, Elsevier, 2014.
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