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T Dt:09-12-25,
Hyderabad.

To
The Principal,
“CBIT.

(Through proper channel)
Respected Sir,

Sub: “Request for the permission to conduct In-House MATLAB training program
during 15" to 20" December, 2025” - Reg.

It is proposed to organize a one-week In-House MATLAB Training Program on
- “MATLAB/Simulink for EV, Signal Processing, Optimization & AT” In Collaboratiw
ECE & EEE Departments during 15"-20" December, 2025 at our Institute. ol

In this regard, we kindly request you to grant permission to conduct the program and to

provide the necessary support and items required for its successful conduction.

S.No. Item Quantity Cost
1 | Mementos(Expert from ARKANCE Pvt, Ltd) 1 575/-
2 | Banner (6 feet X 6 feet) 1 1,000/-
3| Shawl (Expert from ARKANCE Pvt. Ltd) 1 500/~
4 | Snacks(tea & biscuits) (6days@30) 40 participants 7,200/
5| Lunch (Expert from ARKANCE Pvt. Ltd) 1 300/-
(2days@150)
Total 9,575/~
Thank you sir, ¢ o

ours Sincerely,
Dr.T. Aravinda Babu, Coordinator.

beo _
NSU& [ Dr. R.Vijay, Coordinator }}
)Yaw
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One-week In-house M/I TLAB Training Program on
MATLAB/Simulink for EV, Signal Processing, Optimization & Al

15" to 20™ Dec 2025

Chief Patron
Sri. N. Subash, President, CBIT

Patron

Prof. C. V. Narasimhulu, Principal, CBIT

Prof. PV.R. Ravindra Reddy, Vice Principal-Admin

Prof. K. Krishnaveni, Vice Principal- Academics

Prof. N. V. Koteswara Rao, Director -IQAC

Prof. Suresh Pabboju, Director -AEC & CoE
_Prof. D. Krishna Reddy, Director R & D

Prof. P. Prabhakar Reddy, Director-Academics

Prof. B. Linga Reddy, Director- SAP

Prof. Umakanta Chaudhury, Advisor —1 & I

Dr. N. L. N. Reddy, Advisor— CDC

Dr. M.Balasubbareddy, HoD - EEE
Dr. K. Vasanth, HoD - ECE

Dr. T. Aravinda Babu, AP/ ECE
Dr. R. Vijay, AP/ EEE
Registration Details

Registration Link and QR Code below:
Littps:/tinyurl.com/joinmatiab

Important Dates:

Last date for Registration: 14.12.2023
Dates: 15" — 20" December 2025
Mode: Physical

o3

% MATLABY/ Simulink: Introduction
% Machine Learning Toolbox
Deep Learning Toolbox
% Simulation of Electric Vehicle
Implementation of Optimization Techniques
using MATLAB
% HDL Code Generation using MATLAB
% Embedded Hardware Interfacing with MATLAB
» Application of Signal Processing & Image
Processing

= To strengthen participants’ skills in MATLAB and
Simulink for modeling, simulation, and analysis.

= To provide hands-on exposure to machine learning,
deep learning, optimization, EV simulation, and
hardware interfacing tools.

= To enhance teaching and research capabilities using
modern computational techniques for real-world
engineering applications.

After completion of the FDP, participants will be able
to
¥v" Model, simulate, and analyze engineering systems
using MATLAB and Simulink.

7
”0

v Apply machine learning, deep learning,
optimization, and EV simulation tools to solve
practical engineering problems.

v QGain hands-on experience with hardware

interfacing, HDL code generation, and signal/image
processing, enhancing their teaching and research
capabilities.

Address for Communication
Dr. T. Aravinda Babu & Dr. R. Vijay
Coordinators
aravindababu_ece@cbit.ac,in[+91-9553717779
vijayr_eeefi’cbit.ac.in | +91-9952322511

N\
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Event Report

One-Week In-House MATLAB Faculty Development Program
“MATLAB/Simulink for EV, Signal Processing, Optimization & AI”

i B —— T ———

_ 1. Event Details

o Dates: 15th — 20th December 2025

» Venue: CDC Lab 4, Chaitanya Bharathi Institute of Technology (CBIT), Hyderabad
—500 075, Telangana, India

o Organizing Departments: Electronics and Communication Engineering (ECE) &
Electrical and Electronics Engineering (EEE)

o Daily Schedule: 10:00 AM — 12:30 PM (FN Session) | 01:30 PM — 04:00 PM (AN
Session)

2. Inauguration & Chief Guest Details

The FDP was formally inaugurated on 15th December 2025. The inaugural session marked
the commencement of a six-day intensive hands-on training program.

The One-Week In-House Faculty Development Program (FDP) on “MATLAB/Simulink for
EV, Signal Processing, Optimization & Al commenced with an inaugural function held on
15t December 2025. The session marked the formal beginning of the six-day intensive
training program and set the academic tone for the FDP. The dignitaries highlighted the
significance of advanced computational tools in modern engineering education and research,
emphasizing outcome-based learning, industry relevance, and sustainable technological
development. Participants were encouraged to actively engage in hands-on sessions to
enhance both teaching effectiveness and research productivity.

Chief Guest(s): Prof. C.V. Narasimhulu, Principal, CBIT.

3. Resource Persons / Speakers (with Designation & Affiliation)

« Prof. N. V. Koteswara Rao, Director — IQAC, Dept. of ECE, CBIT
Dr. T. Murali Krishna, Associate Professor & Associate Director — IQAC, Dept. of
EEE, CBIT

Ms. P. Chandana, Application Engineer — MathWorks, ARKANCE IN Pvt. Ltd.
Prof. M. Balasubba Reddy, Professor & Head, Dept. of EEE, CBIT
Dr. R. Vijay, Assistant Professor, Dept. of EEE, CBIT

Dr. K. Vasanth, Associate Professor & Head, Dept. of ECE, CBIT
Dr. G. Mallikharjuna Rao, Assistant Professor, Dept. of ECE, CBIT
Dr. T. Aravinda Babu, Assistant Professor, Dept. of ECE, CBIT
Prof. P. Narahari Sastry, Professor, Dept. of ECE, CBIT

A\
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4. Participants

+ Total Number of Participants: 116
» Categories: Faculty Members, Non-Teaching Staff, Postgraduate Students,
Undergraduate Students

5. Program Coordinators & Conveners

» Program Coordinators:
o Dr. T. Aravinda Babu, Assistant Professor, Dept. of ECE, CBIT
o Dr. R. Vijay, Assistant Professor, Dept. of EEE, CBIT
¢« Conveners:
o Dr. K. Vasanth, HoD — ECE, CBIT
o Prof. M. Balasubba Reddy, HoD — EEE, CBIT

6. Day-wise / Session-wise Summary
Day 1-15/12/2025

» Inaugural Function
« MATLAB: Introduction — Prof. N. V. Koteswara Rao
e Simulink: Introduction — Dr. T. Murali Krishna

Session 1: MATLAB — Introduction

. Resource Person: Prof. N. V. Koteswara Rao
Designation: Director — IQAC, Department of ECE, CBIT

« Prof N. V. Koteswara Rao delivered an insightful introductory session on MATLAB,
focusing on its role as a powerful computational and programming platform widely
used in academia and industry. The session covered the fundamental architecture of
MATLAB, including its interactive environment, command window, editor, and
workspace. He explained the importance of MATLAB in numerical computation, data
analysis, algorithm development, and visualization.

. The discussion also highlighted MATLAB’s extensive application across various
engineering domains such as signal processing, control systems, power systems,
communication systems, and artificial intelligence. Prof. Rao emphasized how
MATLAB supports outcome-based education, research reproducibility, and
interdisciplinary problem-solving. He further stressed the relevance of MATLAB
skills for faculty members and students to meet industry expectations and enhance

employability.
\~
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Session 2: Simulink — Introduction

s Resource Person: Dr. T. Murali Krishna
Designation: Associate Professor & Associate Director — IQAC, Department of EEE,
CBIT

Dr. T. Murali Krishna introduced participants to Simulink, a graphical modeling and
simulation environment integrated with MATLAB. The session focused on the fundamentals
of model-based design, explaining how Simulink enables engineers to design, simulate, and
analyze dynamic systems using block diagrams.

He demonstrated the basic structure of Simulink models, including sources, sinks, subsystems
and solver configurations. Special emphasis was placed on the advantages of Simulink in
modeling real-time systems such as electric drives, power electronics, control systems, and
electric vehicles. The session also highlighted how Simulink supports rapid prototyping,
system verification, and hardware-in-the-loop (HIL) testing.

2

Dr. Murali Krishna explained the significance of Simulink in bridging theoretical concepts
with practical implementation, particularly in the areas of power systems, EV modeling,
and control engineering. Participants gained clarity on how Simulink can be effectively
used for teaching, research experimentation, and industrial applications.

Outcome of Day 1

The first day of the FDP provided participants with a strong conceptual foundation in
MATLAB and Simulink. The sessions successfully familiarized attendees with the
computational and modeling tools essential for subsequent advanced topics such as electric
vehicle simulation, optimization techniques, artificial intelligence, signal processing, and
embedded systems. The interactive discussions and demonstrations motivated participants to
actively engage in the hands-on sessions scheduled for the following days.

Day 2 - 16/12/2025

o Machine Learning Toolbox — Ms. P. Chandana
e Deep Learning Toolbox — Ms. P. Chandana

e Session 1: Machine Learning Toolbox

Resource Person: Ms. P. Chandana
Designation: Application Engineer, MathWorks (ARKANCE IN Pvt. Ltd.)

e Ms. P. Chandana delivered an in-depth session on the Machine Learning Toolbox in
MATLAB, focusing on the fundamentals and practical implementation of machine
learning algorithms. The session began with an overview of machine learning
concepts, including supervised, unsupervised, and reinforcement learning paradigms,
and their relevance to modern engineering applications.

» She explained the workflow involved in machine learning using MATLAB, covering
data preprocessing, feature extraction, model selection, training, validation, and
performance evaluation. Participants were introduced to commgnly used algorithms

N
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such as linear and logistic regression, decision frees, support vector machines, k-
nearest neighbors, and ensemble methods. The importance of data quality,
normalization, and feature engineering was emphasized to achieve accurate and
reliable models.

The session also highlighted real-world applications of machine learning in areas such
as signal classification, fault diagnosis, power system analysis, electric vehicle
data analytics, and predictive maintenance. Live demonstrations using MATLAB
functions and apps helped participants understand how machine learning models can
be developed efficiently without extensive coding. The session enabled participants to
appreciate the role of MATLAB as a powerful platform for rapid prototyping and
research-oriented machine learning development.

Session 2: Deep Learning Toolbox

Resource Person: Ms. P. Chandana
Designation: Application Engineer, MathWorks (ARKANCE IN Pvt. Ltd.)

The afternoon session focused on the Deep Learning Toolbox in MATLAB, where
Ms. P. Chandana introduced participants to deep learning architectures and their
applications. The session covered the fundamentals of neural networks, including
artificial neural networks (ANNs), convolutional neural networks (CNNs), and
recurrent neural networks (RNNs).

She explained the structure and functioning of deep learning models, including layers,
activation functions, loss functions, and optimization algorithms. Special emphasis
was placed on CNNs for image and signal processing applications and RNNs for
time-series and sequential data analysis. The session demonstrated how MATLAB
supports deep learning model development through built-in functions, pretrained
networks, and GPU acceleration.

Practical examples illustrated the application of deep learning in image classification,
object detection, signal denoising, speech processing, and intelligent electric
vehicle systems. Ms. Chandana also discussed the integration of deep learning
models with Simulink for system-level simulation and real-time implementation. The
session highlighted MATLAB’s ability to bridge research, simulation, and
deployment in Al-driven engineering solutions.

Outcome of Day 2

Day 2 of the FDP significantly enhanced participants’ understanding of Machine
Learning and Deep Learning concepts using MATLAB. The sessions provided a
strong foundation in data-driven modeling, intelligent system design, and Al-based
problem-solving. Participants gained clarity on applying ML and DL techniques for
teaching, research, and industrial applications, particularly in the domains of power
systems, electric vehicles, signal processing, and automation. The hands-on
demonstrations and practical examples prepared participants for advanced modeling
and optimization topics in subsequent sessions. ' \:
7.
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Day 3 — 17/12/2025

Electric Vehicle Modeling — I — Ms. P. Chandana
Electric Vehicle Modeling — II — Ms. P. Chandana

Technical Sessions on Electric Vehicle Modeling using MATLAB/Simulink

Session 1: Electric Vehicle Modeling — I

Resource Person: Ms. P. Chandana
Designation: Application Engineer, MathWorks (ARKANCE IN Pvt. Ltd.)

Ms. P. Chandana conducted the first session on Electric Vehicle (EV) Modeling,
focusing on the fundamentals of electric mobility and the importance of simulation-
based design in modern transportation systems. The session began with an overview
of electric vehicle architectures, including Battery Electric Vehicles (BEVs),
Hybrid Electric Vehicles (HEVs), and Plug-in Hybrid Electric Vehicles (PHEVs).
She explained the key subsystems of an electric vehicle, such as the battery pack,
power electronics converters, electric motor, transmission system, and vehicle
dynamics. Emphasis was placed on understanding energy flow, efficiency, and
performance parameters within an EV  system. The session introduced
MATLAB/Simulink tools used for EV modeling, highlighting how mathematical
models can be developed to represent real-world vehicle behavior.

Ms. Chandana demonstrated basic EV models using Simulink blocks, explaining
torque—speed characteristics of electric motors, battery state-of-charge (SOC)
estimation, and vehicle load dynamics. The importance of simulation in evaluating
driving cycles, energy consumption, and system-level performance was discussed in
detail. Participants gained insights into how EV modeling supports design
optimization, control strategy development, and sustainable transportation research.

Session 2: Electric Vehicle Modeling — 11

Resource Person: Ms. P. Chandana
Designation: Application Engineer, MathWorks (ARKANCE IN Pvt. Ltd.)

The second session focused on advanced electric vehicle modeling and simulation
using MATLAB/Simulink. Building upon the concepts introduced in the earlier
session, Ms. Chandana discussed the integration of EV subsystems into a complete
vehicle model. The session covered advanced topics such as battery management
systems (BMS), motor control strategies, regenerative braking, and thermal
considerations.

She demonstrated the use of predefined Simulink libraries and toolboxes for EV
simulation, including parameter tuning and performance evaluation under different
driving conditions. Special emphasis was placed on simulating standard driving
cycles to analyze vehicle range, efficiency, and power demand. The session also
addressed challenges in EV modeling, such as nonlinearities, parameter variations,

and real-time constraints. W
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Practical case studies illustrated how EV models can be used for control algorithm
validation, optimization of energy usage, and comparative analysis of different
propulsion technologies. The session highlighted the relevance of EV modeling in
achieving clean energy goals and reducing carbon emissions, aligning with
sustainable development initiatives.

Outcome of Day 3

Day 3 of the FDP provided participants with a comprehensive understanding of
electric vehicle modeling and simulation using MATLAB/Simulink. The sessions
enabled participants to develop system-level perspectives on EV design, analyze
performance metrics, and explore optimization opportunities. The knowledge gained
supports applications in teaching, research, and industry-oriented projects related to
electric mobility, clean energy systems, and sustainable transportation, preparing
participants for advanced EV and optimization topics in subsequent sessions.

Day 4 — 18/12/2025

Implementation of Teaching—Learning Based Optimization (TLBO) in MATLAB —
Prof. M. Balasubba Reddy
Optimization Techniques using MATLAB - Dr. R. Vijay

Technical Sessions on Optimization Techniques using MATLAB

Session 1: Implementation of Teaching—Learning Based Optimization (TLBO)
in MATLAB

Resource Person: Prof. M. Balasubba Reddy
Designation: Professor & Head, Department of EEE, CBIT

Prof. M. Balasubba Reddy delivered an in-depth session on the Teaching—Learning
Based Optimization (TLBO) algorithm, focusing on its theoretical foundation and
practical implementation using MATLAB. The session began with an introduction to
metaheuristic and evolutionary optimization techniques, highlighting their
importance in solving complex, nonlinear, and multi-objective engineering problems.
He explained the inspiration behind TLBO, which is modeled on the teaching—
learning process in a classroom environment, where the teacher phase and learner
phase work together to improve the overall performance of the population. The
mathematical formulation of TLBO was discussed in detail, including population
initialization, mean calculation, teacher selection, and solution update mechanisms.
Prof. Reddy demonstrated the step-by-step MATLAB implementation of the TLBO
algorithm, explaining how objective functions, constraints, and decision variables are
handled. Practical examples were presented to illustrate the application of TLBO in
power system optimization, economic dispatch, parameter tuning, and
engineering design problems. The session emphasized the advantages of TLBO,
such as its parameter-less nature, faster convergence, and reduced computational

complexity compared to other optimization techniques.
\W
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Session 2: Optimization Techniques using MATLAB

_ Resource Person: Dr. R. Vijay
Designation: Assistant Professor, Department of EEE, CBIT

Dr. R. Vijay conducted a comprehensive session on Optimization Techniques using
MATLAB, covering both classical and modemn optimization methods. The session
started with an overview of optimization problem formulation, including objective
functions, decision variables, equality and inequality constraints, and solution
feasibility.

He discussed various optimization techniques such as linear programming,
nonlinear programming, unconstrained and constrained optimization, along with
heuristic and population-based methods.

Mainly, he explains mainly on recent optimization techniques and hands-on sessions
on PSO and Genetic Algorithm.

The use of MATLAB’s built-in optimization tools and solvers was demonstrated,
enabling participants to efficiently model and solve engineering optimization
problems.

Dr. Vijay highlighted real-world applications of optimization in power systems,
electric vehicles, control systems, and renewable energy integration. Practical
MATLAB examples were used to illustrate solution convergence, constraint handling,
and performance comparison among different optimization algorithms. The session
also emphasized the role of optimization in improving system efficiency, reducing
losses, and achieving sustainable engineering solutions.

Outcome of Day 4

Day 4 of the FDP significantly strengthened participants” understanding of
optimization concepts and their practical implementation using MATLAB. The
sessions provided both theoretical insights and hands-on experience in solving real-
world enginecring problems using advanced optimization techniques. Participants
gained valuable knowledge applicable to teaching, research, and industry, particularly
in the domains of power systems, electric vehicles, and sustainable energy systems,
preparing them for advanced computational modeling and optimization-based
research.

Day 5 — 19/12/2025

HDL Code Generation using MATLAB —Dr. K. Vasanth
Embedded Hardware Interfacing with MATLAB — Dr. G. Mallikharjuna Rao
Technical Sessions on HDL Code Generation and Embedded Hardware

Interfacing

Resource Person: Dr. K. Vasanth

Session 1: HDL Code Generation using MATLAB M
T

Designation: Professor & Head, Department of ECE, CBIT



« Dr. K. Vasanth delivered a comprehensive session on HDL Code Generation using
MATLAB, focusing on the role of model-based design in digital system development.
The session began with an overview of hardware description languages (HDL) such
as VHDL and Verilog, and their importance in the design and implementation of
digital and embedded systems.

« He explained how MATLAB and Simulink can be used to develop high-level models
that can be automatically converted into synthesizable HDL code using HDL Coder.
The session covered key concepts such as fixed-point modeling, timing constraints,
and resource optimization. Dr. Vasanth demonstrated the workflow for generating
HDL code from Simulink models and discussed verification techniques to ensure
functional correctness.

« The session highlighted applications of HDL code generation in signal processing,
communication systems, control systems, and FPGA/ASIC design. Participants
gained insights into reducing development time, minimizing design errors, and
improving system reliability through automated code generation techniques.

Session 2: Embedded Hardware Interfacing with MATLAB

Resource Person: Dr. G. Mallikharjuna Rao
Designation: Assistant Professor, Department of ECE, CBIT

» Dr. G. Mallikharjuna Rao conducted an informative session on Embedded
Hardware Interfacing using MATLAB, emphasizing the integration of software
models with physical hardware platforms. The session introduced participants to
MATLAB’s support for embedded systems and real-time hardware interfacing.

o He explained the process of interfacing MATLAB and Simulink with embedded
controllers, sensors, and actuators. Practical demonstrations illustrated data
acquisition, real-time monitoring, and control using MATLAB. The session covered
the use of supported hardware platforms and communication protocols for effective
system integration.

« Dr. Mallikharjuna Rao highlighted the importance of embedded interfacing in
applications such as control systems, Internet of Things (IoT), robotics, and real-
time signal processing. The session emphasized how MATLAB enables rapid
prototyping and testing, bridging the gap between simulation and real-world

implementation.

Outcome of Day 5

Day 5 of the FDP provided participants with valuable insights into hardware-oriented
design and implementation using MATLAB and Simulink. The sessions enhanced
participants’ understanding of digital system design, embedded hardware integration, and
real-time implementation. The knowledge gained is highly beneficial for teaching advanced
courses, conducting applied research, and developing industry-relevant engineering solutions

in the domains of embedded and digital systems. \4\1\/' ¢
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Day 6 —20/12/2025

« Applications of Signal Processing using MATLAB —Dr. T. Aravinda Babu
« Applications of Image Processing using MATLAB — Prof. P. Narahari Sastry
« Valedictory Function (03:30 PM — 04:00 PM)

Technical Sessions on Signal Processing, Image Processing & Valedictory
Function

~ Session 1: Applications of Signal Processing using MATLAB

Resource Person: Dr. T. Aravinda Babu
Designation: Assistant Professor, Department of ECE, CBIT

Dr. T. Aravinda Babu delivered an insightful session on Applications of Signal Processing
using MATLAB, focusing on both theoretical concepts and practical implementation. The
session began with an overview of fundamental signal processing concepts such as time-
domain and frequency-domain analysis, sampling, filtering, and spectral estimation.

He demonstrated the use of MATLAB tools and functions for analyzing and processing real-
world signals. Practical examples included signal filtering, noise reduction, signal
enhancement, and frequency analysis using Fast Fourier Transform (FFT). The session
highlighted applications of signal processing in areas such as communication systems,
biomedical signal analysis, speech processing, and power system signal monitoring.

Dr. Aravinda Babu emphasized the importance of MATLAB in enabling efficient algorithm
development and visualization, making complex signal processing concepts easier to
understand and implement. Participants gained hands-on experience in applying signal
processing techniques to real data, strengthening their analytical and computational skills.

v

Session 2: Applications of Image Processing using MATLAB

Resource Person: Prof. P. Narahari Sastry
Designation: Professor, Department of ECE, CBIT

Prof. P. Narahari Sastry conducted a comprehensive session on Applications of Image
Processing using MATLAB, focusing on digital image fundamentals and practical
applications. The session covered core concepts such as image representation, enhancement,
segmentation, and feature extraction.

He demonstrated MATLAB’s Image Processing Toolbox for tasks including image filtering,
edge detection, object detection, and pattern recognition. Real-world examples illustrated
applications of image processing in medical imaging, surveillance systems, remote sensing,

and intelligent transportation systems. M
1.



The session also highlighted the integration of image processing techniques with artificial
_ intelligence and machine learning for advanced applications. Participants gained insights into

how image processing plays a critical role in modern engineering solutions and research.

Outcome of Day 6

Day 6 successfully consolidated participants’ learning by exposing them to
practical applications of signal processing and image processing using MATLAB.
The technical sessions, followed by the valedictory function, marked the successful
culmination of the FDP, reinforcing the program’s objectives of enhancing
computational skills, research capabilities, and industry readiness among
participants.

Valedictory Function (03:30 PM - 04:00 PM)

The FDP concluded with a Valedictory Function held on 20t December 2025. The session
marked the successful completion of the six-day intensive training program. Feedback from
. participants highlighted the effectiveness of the hands-on sessions, the relevance of the topics
covered, and the expertise of the resource persons.

The organizers expressed gratitude to the management, Principal, Heads of Departments,
coordinators, and all resource persons for their support and contributions. Certificates were
distributed to the participants, and the program concluded on a positive note, with

participants expressing satisfaction and enthusiasm for applying the acquired knowledge in
teaching, research, and professional practice.

7. Outcomes of the FDP

» Enhanced hands-on expertise in MATLAB & Simulink

+ Practical exposure to BV modeling, AML, Optimization, Signal & Image Processing
« Strengthened research and teaching capabilities

o Alignment with UN Sustainable Development Goals (SDG 4, SDG 7, SDG 9, SDG

11)

gl
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8. Photographs (with GPS Details)

« Annexure — I: Inaugural Session (GPS-enabled)
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" (All photographs are properly labelled with date, venue, and event title.)

9. Newspaper Clippings

» Annexure —IV: English Newspaper Coverage dated 19.12.2025
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10. Participants List with Signatures

* Annexure —V: Attendance Sheets with Signatures
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