WA 30l the UGC Act. 956

A ARK Bl @\ MathWorks:

Five Day FDP MATLAB EDU Pro Days

This is a comprehensive report on Five Day FDP MATLAB EDU Pro Days: Mastering
MATLAB for Campus-wide Innovation at B. S. Abdur Rahman Crescent Institute of
Science and Technology, which took place at I'T Laboratory- 3, Ground Floor, CSE Block
on 19.05.2025 — 23.05.2025.

Objectives:

1. Integrating MATLAB in Curriculum: To explore the role of MATLAB in addressing
challenges across various engineering disciplines through advanced data processing,
modelling, and simulation techniques.

2. Data Analytics and Statistical Insights: To equip participants with skills to analyse
and interpret datasets using MATLAB’s robust data analytics and regression tools.

3. Mathematical Problem Solving and Data Visualization: To demonstrate the use of
mathematical modelling and visualization in MATLAB for solving engineering
problems and identifying data patterns for informed decision-making.

4. Introduction to Machine Learning: To introduce fundamental machine learning
techniques using MATLAB for predictive analysis in engineering applications.

5. Image Processing for Engineering Applications: To showcase MATLAB’s image
processing capabilities for analysing and interpreting visual data relevant to engineering
tasks.

6. Deep Learning Applications: To provide practical experience in implementing deep
learning algorithms in engineering scenarios using MATLAB.

7. Simulating Mechanical Systems: To simulate and analyse dynamic mechanical
systems such as the mass-spring-damper model using Simulink and Simscape.

8. Modelling Mechatronic Devices: To design and simulate electromechanical systems
like DC motors and doorbells, highlighting MATLAB’s capabilities in system
modelling.

9. Simulating Renewable Energy Systems: To explore the modeling and simulation of
solar energy systems using MATLAB and Simulink for sustainable engineering
solutions.

Overview

The Five-Day Faculty Development Program (FDP) titled "MATLAB EDU Pro Days:
Mastering MATLAB for Campus-wide Innovation”, held at B. S. Abdur Rahman Crescent
Institute of Science and Technology, was a highly impactful initiative aimed at enhancing the
computational proficiency of faculty members across diverse engineering disciplines. The
program saw active participation from 35+ faculty members, reflecting strong interest and
engagement. Designed to provide both foundational and advanced training, the FDP introduced
participants to a wide array of MATLAB Onramp courses, including MATLAB Onramp,
Simulink Onramp, Simscape Onramp, and Learning Paths, thereby offering a structured and
accessible learning framework.
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Emphasizing hands-on experience and real-world application, the sessions enabled attendees
to explore cutting-edge tools for data analysis, simulation, modelling, machine learning, image
processing, and system design. Through these engagements, the program empowered faculty
to integrate MATLAB into their teaching and research, fostering innovation, improving
curriculum delivery, and advancing solutions for complex engineering challenges.

Ultimately, the FDP served as a catalyst for campus-wide digital transformation, encouraging
interdisciplinary collaboration and laying a strong foundation for future research and
sustainability-focused initiatives.

Day 1: Introduction to MATLAB

The first day of the FDP, "Introduction to MATLAB", laid a strong foundation for participants
by offering a comprehensive overview of MATLAB and its diverse applications in academia,
industry, and engineering research.

e Opening Session: Importance and Impact of MATLAB: The day began with an
insightful session highlighting the significance of MATLAB as a powerful tool for
solving complex engineering problems. Participants explored how MATLAB is
leveraged across educational institutions and industries for simulation, analysis, and
innovation.

e Hands-on Familiarization with MATLAB: Attendees were guided through the
MATLAB environment, including its interface, basic commands, and navigation tools.
Emphasis was placed on essential functions and features that form the basis for more
advanced applications.

By the end of Day 1, participants had gained a solid understanding of MATLADB's core
functionalities, equipping them with the confidence and tools needed to delve into more
advanced concepts in the subsequent sessions.
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Day 1 Highlights: Building Foundations for Innovation

Day 2 Highlights - Empowering Minds with MATLAB Mastery

The second day of the FDP delved into practical applications of MATLAB, bridging theoretical
knowledge with real-world problem-solving. The sessions focused on using MATLAB for
simulations, computations, and preparing participants for more advanced topics in the days
ahead.

e Hands-on with Arrays and Matrices: The day began with interactive sessions on the
use of arrays and matrices—fundamental building blocks in MATLAB—for a variety of
engineering applications.
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e Introduction to Loops and Control Structures: Participants explored loop structures
such as for and while loops, gaining an understanding of how iterative processes can
be implemented in MATLAB to streamline computations and automate tasks.

¢ Introductory Image Processing: A preliminary session on image processing introduced
participants to basic techniques in image analysis, laying the groundwork for more
advanced modules scheduled later in the program.

e Applied Simulations Mass-Spring-Damper & Electricity Bill Calculation: The day
concluded with hands-on exercises that showcased real-world applications of
MATLAB. Participants simulated a mass-spring-damper system and performed an
electricity bill calculation, reinforcing their understanding of mathematical modelling
and practical coding.

Day 2 successfully expanded participants’ skill sets, enabling them to apply MATLAB to solve
everyday engineering challenges, and prepared them to explore deeper computational and
simulation concepts in the upcoming sessions.

Day 2 in Action: Empowering Minds with MATLAB Mastery!
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Day 3 Highlights — Visualization, Signal, and Image Processing

The third day of the FDP focused on advanced applications of MATLAB, with particular
emphasis on data visualization, signal processing, and image processing. The sessions were
designed to enable participants to apply MATLAB tools to analyse, visualize, and interpret
data across a range of engineering contexts.

e Data Visualization Techniques: The day began with a session on effective data
visualization methods using MATLAB. Participants learned how to analyse and
graphically represent environmental data, gaining insights into how visual tools aid in
engineering decision-making and impact assessment.

e Interactive App Design and Plotting: A hands-on demonstration guided participants
through designing a simple Blood Pressure Monitoring App and using scatter plots for
visual data exploration, emphasizing user interactivity and real-time data
representation.

e Signal Visualization and Filtering: A critical session introduced signal processing
techniques, including visualization and filtering of audio signals. Participants explored
how to process and enhance signals using MATLAB’s built-in tools, preparing them for
more complex signal analysis tasks.

e Applications in Image Processing: The day concluded with engaging applications in
image processing. Techniques such as image enhancement, edge detection, cropping,
and rotation were demonstrated, showcasing MATLAB’s capabilities in visual data
manipulation and interpretation.

Day 3 empowered participants with advanced tools and methodologies for tackling real-world
challenges in data visualization, signal analysis, and image processing, building a strong
foundation for multidisciplinary research and innovation.
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From Vision to Reality — Day 3 Dives into Signal & Image Processing Excellence!

Day 4 Highlights — Machine Learning, Deep Learning, and Simulink Design

The fourth day of the FDP concentrated on cutting-edge applications of MATLAB in the areas
of Machine Learning, Deep Learning, and Simulink-based system design. The sessions
provided participants with experiential learning through interactive demonstrations and
hands-on simulations.

e Building Classification Models with Classification Learner App: The day began
with a session on creating machine learning models to classify flower species using
MATLAB’s Classification Learner App, offering insights into supervised learning
workflows and model evaluation.
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e Regression Modelling for Real-world Data: A hands-on exercise guided participants
in developing a Tsunami Intensity Prediction Model using the Regression Learner App,
highlighting the practical use of regression techniques in environmental and disaster-
related data analysis.

e Real-time Object Detection Using Mobile Camera: A live demonstration showcased
object detection using a mobile camera integrated with MATLAB. This session
illustrated how deep learning models can be deployed for real-time agricultural
monitoring and decision-making.

e Simulink for Algebraic and Circuit Simulations: The latter half of the day
introduced participants to Simulink for simulating algebraic functions, followed by
hands-on sessions using Simulink and Simscape to design and simulate basic electrical
circuits, reinforcing MATLAB’s role in model-based design.

Day 4 enabled participants to harness the power of machine learning, deep learning, and
Simulink modelling to develop intelligent, simulation-driven solutions enhancing their
capabilities for both academic and research applications.

Transfer Learning Workflow

Precictions; model |

Day 4 Highlights: Powering Intelligence with Machine Learning, Deep Learning & Simulink!
Day 5 Highlights — Advanced Simulink and Simscape Design

The final day of the FDP focused on advanced system modelling and simulation using Simulink
and Simscape, offering participants a deep dive into designing real-world engineering systems
through MATLAB’s dynamic simulation tools.
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e DC Motor Simulation in Simulink: The day commenced with an interactive session
on modelling a DC motor using Simulink. Participants explored how to simulate motor
behaviour and control logic using fundamental electrical and mechanical principles.

e DC Motor Design in Simscape: Building on the Simulink session, participants
engaged in a hands-on simulation of a DC motor using Simscape, enhancing their
understanding of physical system modelling with prebuilt components and realistic
dynamics.

e Doorbell System Simulation: A creative application session allowed participants to
design and simulate a doorbell system, reinforcing practical system integration and
simulation techniques using MATLAB tools.

e Solar Plant System Modelling: The day concluded with an impactful hands-on
exercise focused on designing a solar plant system. Participants modelled components
such as photovoltaic panels and analysed system behaviour, underscoring the role of
MATLAB in renewable energy simulations.

Through these activities, Day 5 empowered participants to confidently use Simulink and
Simscape for simulating diverse systems ranging from electromechanical devices to energy
solutions enabling them to apply these skills in teaching, research, and innovative engineering
projects.

il

Design, Simulate, Innovate — Day 5 Unlocks the Power of Advanced Modelling Tools!
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Conclusion

The Five-Day Faculty Development Program (FDP) on “MATLAB EDU Pro Days: Mastering
MATLAB for Campus-wide Innovation” concluded successfully, having achieved its objective
of empowering faculty members with a comprehensive understanding of MATLAB, Simulink,
and Simscape. The program combined theoretical knowledge with practical, hands-on sessions,
enabling participants to confidently apply computational tools across a wide range of
engineering domains.

By introducing participants to MATLAB Onramp, Simulink Onramp, Simscape Onramp, and
structured learning paths, the FDP laid a solid foundation for continued professional
development and self-paced learning. The event not only enhanced participants’ technical
proficiency in data analysis, simulation, modelling, and machine learning but also encouraged
innovative approaches to curriculum development, research, and real-world problem-solving.

The feedback from attendees was overwhelmingly positive, with many expressing enthusiasms
for integrating MATLAB and Simulink into their teaching, research, and project development.
The FDP successfully fostered a collaborative learning environment, inspired innovation, and
reinforced the importance of computational tools in advancing engineering education and
sustainability.



