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About

Powering skills are high-impact practices creating pathways for student success,
designed to deepen their learning experience, prepare them for advanced roles in
engineering, and enhance their ability to contribute meaningfully to their fields. These
practices can significantly boost placement prospects for engineering students by
making them more competitive, versatile, and attractive to potential employers. They
integrate knowledge, critical thinking, and hands-on complex problem-solving, creating a
well-rounded educational foundation. Here are some key pathways that benefit
engineering students.

Objectives:

» To Enhance employability & skills for global industry roles
» To Increase research, publications, and practical mastery
» To make Inter-disciplinary breakout solutions

» To master Real-world deployment experiences

Impact & Outcomes

The Strategic Learning, Assessment, and Mentorship (SLAM) framework is designed to
create measurable and sustainable outcomes for students across all engineering
branches. Through the integration of project-based learning, artificial intelligence,
community engagement, research, innovation, and industry collaboration, the framework
aims to bridge the gap between academic learning and professional expectations. The
ultimate objective is not only to enhance technical knowledge but also to develop
graduates who are adaptable, innovative, socially responsible, and globally competitive.

The impact of this framework extends beyond classroom learning. Students gain practical
exposure, interdisciplinary collaboration opportunities, research experience, and real-
world deployment capabilities. These outcomes collectively contribute to creating a new
generation of engineers capable of addressing complex challenges in industry, society,
and sustainable development. The five key outcomes of the framework are enhanced
employability, increased research productivity, cross-disciplinary innovation, real-world
deployment experience, and socially responsible engineering aligned with Sustainable
Development Goals (SDGs).

1. Enhanced Employability and Skills for Global Industry Roles

One of the most significant outcomes of the SLAM framework is the enhancement of
employability and professional readiness among students. Traditional engineering
education often focuses heavily on theoretical concepts, whereas modern industries
seek graduates who can apply knowledge in practical settings. The roadmap addresses
this challenge by integrating project-based learning and industry-oriented experiences
throughout the academic journey.

Students participate in cornerstone projects, software engineering initiatives, Al-driven
applications, and capstone projects that simulate real workplace environments. Through



these experiences, they acquire valuable technical skills such as programming, system
design, artificial intelligence, data analytics, cloud computing, product development, and
quality assurance. At the same time, they develop essential soft skills including
communication, teamwork, leadership, critical thinking, and problem-solving.

The framework also promotes familiarity with industry-standard tools, methodologies,
and workflows. Exposure to software development life cycles, project management
practices, testing methodologies, and innovation processes enables students to
transition smoothly into professional environments. Employers increasingly value
candidates who can contribute immediately upon joining an organization, and the SLAM
model prepares students to meet these expectations.

Furthermore, students build comprehensive portfolios that showcase their
achievements, projects, research contributions, and technical competencies. Such
portfolios significantly strengthen employability and improve opportunities for
internships, placements, higher education, and entrepreneurship. Graduates become
competitive not only in local markets but also in global industries that demand
multidisciplinary and technologically proficient professionals.

Key Benefits
¢ Industry-ready technical competencies.
¢ Enhanced communication and leadership skills.
e Strong project portfolios and practical experience.
¢ Increased opportunities for employment and internships.
e Better preparation for international career opportunities.
2. Increased Research, Publications, and Practical Mastery

Research and innovation are critical components of higher education and technological
advancement. The SLAM framework encourages students to engage in research activities
from the early stages of their academic journey. Through literature reviews, project
investigations, experimentation, and technology exploration, students develop a
research-oriented mindset that promotes continuous learning and discovery.

Participation in research projects enables students to identify emerging trends,
investigate real-world problems, and develop evidence-based solutions. Students learn
essential research skills such as data collection, analysis, experimentation, validation,
documentation, and academic writing. These competencies are valuable for both
academic and professional careers.

The framework also encourages students to publish research findings in conferences,
journals, and technical forums. Publication opportunities not only enhance academic
credibility but also expose students to peer review processes and scholarly
communication. Students gain confidence in presenting their ideas and defending their
work before academic and professional audiences.

Practical mastery is achieved through repeated application of theoretical concepts in
laboratory settings, project environments, and field deployments. Students move beyond



memorization and develop a deeper understanding of engineering principles by
implementing solutions, troubleshooting problems, and optimizing performance. This
experiential learning approach ensures long-term knowledge retention and technical
proficiency.

Key Benefits

¢ Increased research participation and productivity.

e Higher rates of conference and journal publications.

¢ Improved analytical and investigative skills.

e Stronger academic profiles for higher education.

¢ Enhanced practical understanding of engineering concepts.
3. Cross-Disciplinary Breakout Solutions

Modern engineering challenges rarely belong to a single discipline. Issues such as smart
cities, healthcare technologies, renewable energy systems, cybersecurity, and
sustainable infrastructure require expertise from multiple domains. The SLAM framework
recognizes this reality and promotes interdisciplinary collaboration through vertically
integrated and cross-functional projects.

Students from different branches of engineering work together to design, develop, and
implement innovative solutions. Mechanical engineers, computer scientists, electrical
engineers, civil engineers, and electronics specialists contribute their unique
perspectives and expertise to solve complex problems. Such collaboration mirrors
industry practices where multidisciplinary teams are the norm.

Cross-disciplinary projects encourage knowledge sharing and broaden students'
perspectives. Participants gain exposure to concepts outside their primary
specialization, fostering adaptability and versatility. They learn how to communicate
effectively with professionals from different backgrounds and integrate diverse ideas into
cohesive solutions.

These collaborative experiences often lead to breakthrough innovations because they
combine knowledge from multiple fields. Students are encouraged to think holistically,
considering technical, economic, environmental, and social dimensions of engineering
challenges. This broader perspective enhances creativity and enables the development
of comprehensive solutions that address real-world needs.

Key Benefits
¢ Enhanced interdisciplinary collaboration.
¢ Broader technical and professional perspectives.
¢ Development of innovative and holistic solutions.
e Improved teamwork and communication skills.

¢ Preparation for multidisciplinary industry environments.



4. Real-World Deployment Experiences

A major challenge in engineering education is ensuring that students understand how
technologies function outside laboratory environments. The SLAM framework addresses
this issue by providing opportunities for real-world deployment and implementation of
engineering solutions.

Students engage with communities, industries, institutions, and external stakeholders to
test and deploy their projects in practical settings. These deployments expose students
to real operational constraints, user requirements, environmental conditions, and
implementation challenges. Such experiences provide invaluable insights that cannot be
obtained through classroom learning alone.

Real-world deployment activities may include smart monitoring systems, healthcare
applications, educationaltechnologies, automation solutions, environmental monitoring
tools, community development projects, and Al-based decision support systems.
Students learn how to adapt technologies to diverse contexts and user needs while
ensuring reliability, usability, and sustainability.

Field implementation also strengthens project management capabilities. Students learn
stakeholder engagement, requirement gathering, risk management, quality assurance,
and continuous improvement practices. These experiences significantly enhance
professional maturity and readiness for industry roles.

Moreover, deployment activities create measurable impact by delivering tangible benefits
to communities and organizations. Students witness the practical value of their work and
gain motivation to pursue innovation that addresses societal needs.

Key Benefits
e Exposure to real operational environments.
¢ Enhanced implementation and deployment skills.
e« Improved stakeholder management capabilities.
e Greater understanding of practical challenges.

¢ Increased confidence in professional settings.

5. Socially Responsible Engineering Driving SDG Targets

Engineering plays a critical role in addressing global challenges related to sustainability,
equity, health, education, energy, and environmental protection. The SLAM framework
emphasizes socially responsible engineering practices that contribute to the
achievement of the United Nations Sustainable Development Goals (SDGs).

Students are encouraged to develop projects that create positive social impact and
address pressing societal needs. Community service projects, technology interventions,
and innovation initiatives are aligned with SDG objectives such as quality education, good
health and well-being, clean energy, sustainable cities, climate action, and reduced
inequalities.



By working on socially relevant challenges, students develop empathy, ethical
awareness, and civic responsibility. They learn that engineering is not merely about
technology but also about improving quality of life and promoting sustainable
development. These experiences cultivate a sense of purpose and encourage graduates
to become responsible innovators and leaders.

The framework also promotes sustainable design principles, resource efficiency,
environmental stewardship, and inclusive development. Students learn to evaluate the
broader consequences of technological solutions and consider their long-term impact on
society and the environment.

Through alignment with SDG targets, institutions can demonstrate meaningful
contributions to national and global development priorities while preparing graduates
who are committed to creating positive change.

Key Benefits
¢ Alignment with Sustainable Development Goals.
¢ Promotion of ethical and responsible engineering.
¢ Increased community engagement and social impact.
¢ Development of sustainability-focused solutions.

e Preparation of socially conscious professionals.

SLAM Process

[Selection of SLAM Project / Product J

Conduction of SLAM Project / Product

Evaluation of SLAM Project / Product ’

[Report Preparation and Submission J

Objectives Justification through
Presentation

The flowchart illustrates a sequential, five-step academic process that students must
follow to successfully complete their SLAM projects or product developments. This
structured roadmap ensures that engineering students not only build technical systems
but also clearly communicate their achievements to evaluators, stakeholders, or
academic supervisors.



This lifecycle is closely monitored by a SLAM Review Committee—comprising the Dean
of SLAM, the Head of the Department, project supervisors, and senior professors—who
evaluate the students at various stages of this flowchart.

Phase 1: Selection of SLAM Project / Product

The flow process officially begins with the identification of a suitable project topic or
productidea.

Students must select a topic based on current technological needs, feasibility,
and specific research objectives.

This stage requires students to thoroughly understand the problem statement and
review existing solutions.

They must define the scope and goals of their proposed system.

Proper selection is critical, as it ensures that the project directly aligns with
practical applications and the resources available to the students.

In the institutional evaluation matrix, this aligns with "Project Initiation," where
students are graded on the clarity of their problem statement, their literature
review, and their preliminary methodology planning.

Phase 2: Conduction of SLAM Project / Product (Orange Box)

Once a project is approved, students transition into the conduction phase, which serves
as the core development period.

During this phase, the proposed SLAM system is actively designed, implemented,
and tested.

Students are expected to utilize appropriate algorithms, sensors, and software
tools to bring their design to life.

This phase corresponds to the "Design and Planning" and "Implementation”
stages of the school's evaluation matrix.

Students must establish detailed system architectures, allocate tasks among
team members, and demonstrate actual technical progress and functional
development.

Phase 3: Evaluation of SLAM Project / Product (Green Box)

Following the implementation of the system, the project must undergo rigorous testing to
ensure it functions as intended.

The primary goal of this stage is to measure the project's accuracy, efficiency,
reliability, and overall performance.

Students must apply different testing methods and performance metrics to verify
that the system successfully meets the objectives defined back in Phase 1.

From an assessment standpoint, the review committee evaluates the students'
testing procedures, validation methods, and overall quality assurance during this
phase.



Phase 4: Report Preparation and Submission (Purple Box)

As the project nears completion, the focus shifts from technical engineering to
professional documentation.

e In this stage, students are required to document all project activities,
methodologies utilized, results achieved, and final findings.

e Thisinformation must be compiled into a detailed final report.

e The final report acts as a permanent record of the project and is evaluated on its
structure, technical documentation, research quality, and professional
presentation.

Phase 5: Objectives Justification through Presentation (Yellow Box)
The final phase of the flowchart is the ultimate defense of the student's work.

e Afinal presentationis conducted where students must clearly explain their project
objectives and demonstrate their practical outcomes.

e Students are required to logically justify the effectiveness of their SLAM solution to
the audience.

e This stage is crucial for communicating the project's overall achievements and
practical relevance to the academic evaluators and supervisors.

e This aligns with the "Viva-Voce" assessments in the governance matrix, where
students are graded on their communication skills, technical mastery, and ability
to professionally defend their project outcomes.

Powering Skills - High Impact Practices

Powering Skills are high-impact practices that combine critical thinking, hands-on
problem-solving, innovation, and advanced technical knowledge to significantly enrich
the engineering learning experience. In today’s rapidly evolving technological landscape,
academic excellence alone is no longer sufficient for success. Engineers are expected to
possess a diverse set of competencies that enable them to adapt, innovate, collaborate,
and solve complex real-world challenges. Powering Skills are designed to bridge the gap
between theoretical learning and industry expectations, preparing students to thrive in
highly competitive global environments.

At the core of Powering Skills is the development of critical thinking abilities. Engineering
students are encouraged to analyze problems from multiple perspectives, evaluate
alternative solutions, and make informed decisions based on evidence and logical
reasoning. This analytical mindset helps learners tackle complex technical challenges
efficiently and creatively. Through project-based learning, case studies, simulations, and
research-oriented activities, students gain practical exposure that enhances their
understanding of engineering concepts and their applications in real-world scenarios.

Another important aspect of Powering Skills is hands-on problem-solving. Modern
industries require professionals who can translate theoretical knowledge into practical
solutions. By engaging in laboratory work, prototype development, industry projects,
hackathons, internships, and innovation challenges, students develop the confidence



and competence needed to address real engineering problems. These experiences foster
creativity, resilience, and adaptability—qualities that are highly valued by employers
across industries.

Powering Skills also emphasize the acquisition of advanced technical knowledge and
emerging technologies. As fields such as Artificial Intelligence, Machine Learning, Data
Science, Robotics, Internet of Things (loT), Cloud Computing, Cybersecurity, and
Automation continue to transform industries, engineers must stay current with
technological advancements. By gaining expertise in these cutting-edge domains,
students become better equipped to contribute to technological innovation and maintain
relevance in an increasingly digital world. Exposure to interdisciplinary technologies
further enables learners to solve problems that span multiple engineering disciplines.

In addition to technical competencies, Powering Skills focus strongly on the development
of essential professional and interpersonal skills. Effective communication is one of the
most critical capabilities for engineers working in global environments. Students learn to
present technical information clearly, write professional reports, collaborate with diverse
teams, and engage with stakeholders from different cultural and professional
backgrounds. Strong communication skills improve teamwork, project execution, and
leadership effectiveness, making graduates more valuable to employers.

Teamwork and collaboration form another key pillar of Powering Skills. Modern
engineering projects often involve multidisciplinary teams working together to achieve
common objectives. Students are encouraged to participate in group projects,
collaborative research, and cross-functional activities that foster cooperation, mutual
respect, and shared responsibility. These experiences help them develop the ability to
work effectively with individuals from diverse educational, cultural, and professional
backgrounds.

Leadership development is equally important in preparing future engineers for advanced
industry roles. Powering Skills encourage students to take initiative, manage projects,
inspire teams, and make strategic decisions. Through leadership opportunities in
academic projects, student organizations, technical clubs, and community initiatives,
learners build confidence and develop the managerial capabilities necessary for career
advancement. Strong leadership skills enable engineers not only to execute tasks but
also to guide innovation and drive organizational success.

Adaptability and lifelong learning are essential qualities in a world characterized by
constant technological change. Powering Skills cultivate a growth mindset that
encourages students to continuously acquire new knowledge and skills throughout their
careers. By embracing change and staying open to emerging trends, engineers remain
competitive and capable of responding effectively to evolving industry demands. This
adaptability ensures long-term professional success and career resilience.

Furthermore, Powering Skills promote innovation and entrepreneurial thinking. Students
are encouraged to identify opportunities, develop creative solutions, and transform ideas
into practical applications. Whether through startups, product development, research
initiatives, or technological innovations, learners gain valuable experience in creating
solutions that generate economic and social value. This entrepreneurial mindset



empowers engineers to become innovators and change-makers who contribute to
technological progress and societal development.

The impact of Powering Skills extends beyond individual career success. Engineers
equipped with these capabilities are better prepared to address global challenges related
to sustainability, healthcare, infrastructure, energy, environmental protection, and digital
transformation. Their ability to apply technical expertise alongside critical thinking and
leadership enables them to create solutions that improve quality of life and promote
sustainable development.

By mastering Powering Skills, students significantly enhance their readiness for global
career opportunities and advanced industry roles. These capabilities provide a strong
foundation in communication, teamwork, leadership, adaptability, innovation, and
emerging technologies, all of which are highly sought after in today’s competitive job
market. Graduates become capable of delivering meaningful and innovative technical
solutions across diverse domains such as software development, artificial intelligence,
automation, data science, smart manufacturing, and sustainable engineering.

Ultimately, Powering Skills empower future engineers to excel not only as highly skilled
technical professionals but also as innovators, problem-solvers, leaders, and lifelong
learners. They enable students to navigate complex professional environments,
contribute to technological advancement, and create positive societal impact. By
integrating these skills into engineering education, institutions can prepare graduates
who are ready to meet the challenges of the future and drive progress in an increasingly
interconnected and technology-driven world.

I. Cornerstone Projects (CoPs)

Il. Side Project (SP)

lll. Software Engineering / Software Design Projects

IV. Al Specialist
1. Alin Software Development Life Cycle (Al in SDLC)
2. Al Agents
3. Fundamental Al (FunAl)

V. Projects In Community Services (PICS)

VI. Vertically Integrated Projects (VIPs)



Blueprint for Future-Ready Engineers of all Departments: Navigating the Available SLAM Projects / Products

+ Cornerstone Projects « Vertically Integrated Projects

+ Fundamental Al « Projects In Community Services « Final Capstone Projects

« Side Projects « Al'in SDLC « Technology Innovation and

« Projects In Community Services - Al Agents Product Support

Duration: 1 - 2 Semester Duration: 1 - 3 Semester Duration: 1 - 2 Semester
+ Fundamental Al « Cornerstone Projects « Technology Innovation and Product Support
+ Cornerstone Projects « Software Engineering / Design Projects Duration: 1 Semester
Duration: 1 Semester « Vertically Integrated Projects

Duration: 1 - 2 Semester
The Strategic Academic Roadmap provides a structured framework for developing future-
ready engineers through progressive learning, project-based experiences, artificial
intelligence integration, community engagement, innovation, and product development.
The roadmap spans from Semester Il to Semester VIl and is designed to equip students
with technical expertise, practical skills, leadership qualities, and industry readiness.

Semester Il - Foundation Building
Focus Areas

e Fundamental Al

e Cornerstone Projects
Duration: 1 Semester
Semester |l serves as the foundation stage of the roadmap. Students are introduced to
Fundamental Artificial Intelligence concepts and Cornerstone Projects. The objective is
to build strong analytical thinking, problem-solving abilities, programming skills, and an
understanding of emerging technologies.
Cornerstone Projects allow students to apply classroom knowledge to practical problems
while developing teamwork, communication, and project management skills. This stage
establishes the academic and technical foundation required for future project work.
Learning Outcomes

¢ Understanding of Al fundamentals and applications.

¢ Development of problem-solving and critical-thinking skills.

e Exposure to project planning and execution.

¢ Improvementin teamwork and communication abilities.

Semester Il - Skill Expansion and Community Engagement
Focus Areas
e Cornerstone Projects
e Fundamental Al
e Side Projects
¢ Projects in Community Services
Duration: 1-2 Semesters
In Semester lll, students expand theirtechnical competencies through advanced learning
and practical applications. Side Projects encourage independent exploration of



innovative ideas and emerging technologies. Community Service Projects enable
students to apply engineering solutions to real-world societal challenges.
Students gain valuable experience in identifying problems, designing solutions, and
implementing technologies that benefit communities. This stage promotes social
responsibility, creativity, and innovation.
Learning Outcomes

¢ Enhanced technical and practical knowledge.

¢ Increased creativity and innovation capabilities.

¢ Understanding of engineering applications for social impact.

¢ Development of independent learning and research skills.

Semester IV - Engineering Design and Integration
Focus Areas

¢ Cornerstone Projects

e« Software Engineering / Design Projects

e Vertically Integrated Projects
Duration: 1-2 Semesters
Semester IV focuses on integrating theoretical knowledge with engineering practice.
Students undertake Software Engineering and Design Projects that involve requirement
analysis, system design, implementation, testing, and documentation.
Vertically Integrated Projects encourage collaboration among students from different
academic levels and disciplines, enabling long-term project continuity and
interdisciplinary learning.

Learning Outcomes
¢ Understanding of software engineering principles.
e Experience in system design and implementation.
e« Improved collaboration and leadership skills.
e Exposure to multidisciplinary project environments.

Semester V- Advanced Al and Project Development
Focus Areas

e Vertically Integrated Projects

¢ Projects in Community Services

e AlinSDLC

e Al Agents
Duration: 1-3 Semesters
Semester V emphasizes advanced project development and the integration of Artificial
Intelligence into engineering workflows. Students learn how Al can be incorporated into
the Software Development Life Cycle (SDLC) to improve productivity, automation,
decision-making, and software quality.
Students also explore Al Agents and intelligent systems capable of autonomous
operation, predictive analysis, and problem-solving. Community Service Projects
continue to strengthen the connection between technology and societal needs.
Learning Outcomes

¢ Knowledge of Al-assisted software development.



¢ Understanding of Al agents and intelligent systems.
e Advanced project management and leadership abilities.
e Experience in solving complex engineering problems.

Semester VI - Technology Innovation and Product Support
Focus Areas

e Technology Innovation and Product Support
Duration: 1 Semester
Semester VI focuses on innovation, product enhancement, and support activities.
Students work on improving existing systems, optimizing performance, ensuring quality,
and addressing user requirements.
This stage encourages innovative thinking and introduces students to product lifecycle
management, maintenance, quality assurance, and continuous improvement practices.
Learning Outcomes

¢ Understanding of product development and support processes.

e Ability to enhance and optimize technological solutions.

e Exposure to innovation management and quality assurance.

¢ Development of entrepreneurial and product-oriented thinking.

Semester VIl - Final Capstone and Innovation Excellence
Focus Areas

¢ Final Capstone Projects

e Technology Innovation and Product Support
Duration: 1-2 Semesters
Semester VIl represents the culmination of the academic journey. Students undertake
comprehensive Capstone Projects that integrate knowledge and skills acquired
throughout the program. These projects address real-world challenges and require
research, design, implementation, testing, and evaluation.
Technology Innovation activities encourage students to develop market-oriented
solutions, explore commercialization opportunities, and contribute to technological
advancement.
Learning Outcomes

¢ Demonstration of technical and professional competence.

¢ Development of innovative engineering solutions.

e Experience in research, product development, and entrepreneurship.

¢ Readiness for industry, higher education, and leadership roles.

I. Cornerstone Projects (CoPs)

Cornerstone Projects are carefully designed academic projects intended to provide
students with an opportunity to apply theoretical knowledge to practical engineering
challenges within a structured learning environment. These projects are typically
undertaken during the second or third year of study and are designed to be completed
within a single semester. By engaging in focused, hands-on project work at an early stage



of their academic journey, students gain valuable experience in problem-solving,
technical implementation, teamwork, and project management, thereby strengthening
their readiness for advanced coursework and future industry projects.

Each Cornerstone Project is carried out by a small team of up to two students, allowing
for greater individual participation, responsibility, and accountability. The small team
structure ensures that every student actively contributes to project planning, design,
development, testing, documentation, and presentation. This collaborative environment
helps students develop essential interpersonal skills while encouraging peer learning and
effective communication. Working in pairs also allows students to share ideas, learn from
each other’s strengths, and collectively overcome technical challenges.

The projects are designed to align with the students’ current level of knowledge and
technical expertise while still encouraging innovation and creativity. Topics may be drawn
from various engineering domains, including software development, electronics,
automation, data analytics, artificial intelligence, sustainable technologies, and other
emerging fields. Through these projects, students gain exposure to real-world
applications and learn how engineering concepts can be used to solve practical
problems.

Faculty members play a crucial role in the successful execution of Cornerstone Projects.
They have the flexibility to select students based on their academic performance,
interests, skills, motivation, or potential for growth. This approach enables faculty to form
project teams that are well-suited to the chosen project objectives and ensures effective
mentoring throughout the semester. Faculty guidance helps students define project
goals, establish timelines, apply appropriate methodologies, and maintain academic
rigor while fostering independent learning.

A key objective of Cornerstone Projects is to cultivate essential engineering
competencies beyond technical knowledge. Students develop critical thinking, analytical
reasoning, creativity, teamwork, communication skills, and professional ethics while
working on their projects. They also learn valuable project management skills such as
planning, scheduling, resource allocation, risk assessment, and progress monitoring.
These experiences prepare students for larger and more complex capstone projects in
their final year and provide a strong foundation for future professional careers.

By completing a Cornerstone Project, students gain confidence in their ability to
transform ideas into practical solutions. They develop a deeper understanding of
engineering principles through experiential learning and acquire skills that are highly
valued by industry and research organizations. Ultimately, Cornerstone Projects serve as
an important milestone in the engineering curriculum, bridging the gap between
classroom learning and real-world application while fostering innovation, technical
excellence, and professional growth.Cornerstone projects in each department are as
follows:

1. Computer Science and Engineering (CSE)

CSE cornerstone projects address contemporary issues in domains like software
development, data science, artificial intelligence, cybersecurity, or web/mobile
applications. By working on a cornerstone project, students gain practical exposure to



the software development life cycle, project management, version control, and
documentation. These projects form a vital part of a student’s academic portfolio and lay
the groundwork for more advanced capstone or industry-based projects in later

semesters.

Offered Semester Team Size Duration Project Outcome Current Projects

i/7u/v p to 2 Members |1 Semester [Conference Paper [®s1=llaiieldaat-14le]al =161 Gl

The cornerstone project themes offered by the CSE department are:

1. Ethical Hacking & Penetration Testing to Identify and Classify Vulnerabilities
Al-Driven Phishing Detection and Email Security Solutions
Blockchain-based Secure Identity Management Systems
loT Device Security and Privacy in Smart Environments
Cloud Security Solutions for Privacy-Preserving Data Storage and Access
Digital Forensics for Cybercrime Investigation and Evidence Recovery
Ransomware Detection and Mitigation using Behavior-Based Analysis

Cybersecurity Awareness and Education using Gamification Techniques

© ® N o 0 A~ 0 Db

Security and Risk Assessment Frameworks for Critical Infrastructure Protection

10. Cyber Threat Intelligence for Secured Systems Integration

2. CSE (Artificial Intelligence and Machine Learning)

AI&ML cornerstone projects allow students to apply the mathematical and statistical
knowledge as well as principles of algorithms and data structures to solve real-world
problems. ML project develops a range of skills, from data preprocessing and feature
engineering to model building, evaluation, and tuning. These projects help students to
understand how machine learning can be applied to various fields, such as healthcare,
finance, and robotics. It involve working with large datasets, complex models, and
intricate problem-solving processes. These projects often involve using modern libraries,
frameworks, and technologies, such as TensorFlow, Keras, Matplotlib, PyTorch, and
Scikit-learn.

Offered Semester Team Size Duration ?roject Outcome Current Projects
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https://akanksha.iare.ac.in/index?route=course/details&course_id=2187
https://akanksha.iare.ac.in/index?route=course/details&course_id=2187

The cornerstone project themes offered by the CSE (Artificial Intelligence and Machine
Learning) department are:

1. Al-Driven Education Platforms and Smart Learning Systems
Al-Driven Healthcare and Well-being Systems

Smart Agriculture and Food Security Systems

Smart Cities and Urban Development

Cybersecurity and Threat Intelligence

Data-Driven Decision Support Systems for Finance and Business

L A

Environment and Sustainability
8. Assistive Technology and Al Solutions for Inclusive Participation
3. CSE (Data Science)

Data Science cornerstone projects typically involves using data analysis techniques,
machine learning, and statistical methods to solve a real-world problem or gain insights
from data. Projects can range from basic exploratory data analysis to complex predictive
modelling.

Offered Semester Team Size Duration Project Outcome Current Projects
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The cornerstone project themes offered by the CSE (Data Science) department are:
1. Al-Driven Education Platforms and Smart Learning Systems

Al-Driven Healthcare and Well-being Systems

Smart Agriculture and Food Security Systems

Smart Cities and Urban Development

Cybersecurity and Threat Intelligence

Data-Driven Decision Support Systems for Finance and Business

Environment and Sustainability

® N o o0 B~ Wb

Assistive Technology and Al Solutions for Inclusive Participation


https://akanksha.iare.ac.in/index?route=course/details&course_id=2187

4. Information Technology

Cornerstone projects in Information Technology (IT) are foundational, hands-on experiences that
expose students to real-world IT challenges and practices. These projects, often undertaken in
the early stages of a degree program, help students develop practical skills, project management
capabilities, and a deeper understanding of the software development lifecycle. Examples
include projects in Cloud, Databases and web/mobile applications.

Offered Semester Team Size Duration ?roject Outcome Current Projects

In/7u/v Upto2 [1 Semester Conference Paper [AWE RS =T RBLEYE (oY ol aalT e
Members

Database Application and Tools

Automated Knowledge Discovery
Cloud Computing Services
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The cornerstone projects themes offered by the Information Technology department are:

1.
2.

10.

11.

12.
13.

14.

15.

16.

17.
18.

19.

20

22.

Inclusive Voting and Opinion Polling Web App

Semantic-Aware Social Media Moderation using Emotion Recognition and Toxicity
Analysis with Real time Ul Feedback

Context-Aware Serverless Web Architectures for Low-Latency Form Processing in
Large-Scale User Applications

Distributed Web Crawler and Indexing System

Edge-Al Integrated Web Framework for Real-Time Anomaly Detection in Financial
Transaction Logs

Realtime Cross-Browser SSO (Single Sign-On) and Access Token Management for
Multi-Page Web Applications

Civic Engagement & Awareness Portal

Al-Driven Dynamic Form Rendering for Intelligent Survey and Polling Systems in
Educational Environments

Microservices-Based Web Systems for Disaster Reporting with Live Location and
Severity Mapping Inclusive Voting and Opinion Polling Web App

Semantic-Aware Social Media Moderation using Emotion Recognition and Toxicity
Analysis with Real time Ul Feedback

Context-Aware Serverless Web Architectures for Low-Latency Form Processing in
Large-Scale User Applications

Distributed Web Crawler and Indexing System

Edge-Al Integrated Web Framework for Real-Time Anomaly Detection in Financial
Transaction Logs

Realtime Cross-Browser SSO (Single Sign-On) and Access Token Management for
Multi-Page Web Applications

Al-Driven Dynamic Form Rendering for Intelligent Survey and Polling Systems in
Educational Environments

Microservices-Based Web Systems for Disaster Reporting with Live Location and
Severity Mapping

Inclusive Voting and Opinion Polling Web App

Semantic-Aware Social Media Moderation using Emotion Recognition and Toxicity
Analysis with Real time Ul Feedback

Context-Aware Serverless Web Architectures for Low-Latency Form Processing in
Large-Scale User Applications

. Distributed Web Crawler and Indexing System
21.

Edge-Al Integrated Web Framework for Real-Time Anomaly Detection in Financial
Transaction Logs

Realtime Cross-Browser SSO (Single Sign-On) and Access Token Management for
Multi-Page Web Applications



23. Civic Engagement & Awareness Portal

24. Al-Driven Dynamic Form Rendering for Intelligent Survey and Polling Systems in
Educational Environments

25. Microservices-Based Web Systems for Disaster Reporting with Live Location and
Severity Mapping

26. Cloud computing Applications: Online File Storage System using AWS S3, Weather
App with Real-Time Data (API + Cloud Hosting)

27.Cloud-Native Intelligence and Resilient Infrastructure for Scalable Digital
Ecosystems

28. Real-Time Traffic Monitoring Using Cloud and Big Data
29. Cloud Computing Application: Cloud-Based Attendance Management
30. Confidential and Privacy-Preserving Cloud Architectures for Secure Digital Services
31. Secure File Storage and Sharing System Using Cloud
32. Cloud Computing Application: Serverless Chat Application
33. Al-Powered Cloud Platforms for Intelligent Automation and Decision Support
34.Smart Irrigation Prediction System
35. Cloud-Based Predictive Analytics for Real-Time Traffic Monitoring
36. Implementing cloud-based access management system that enforces Zero-Trust
Security principles
5. Aeronautical Engineering

Aeronautical Engineering cornerstone projects in Aerodynamics and Propulsion blend
core aerospace principles with modern technologies like Al, ML, loT, and digital twins.
Students work on advanced aircraft and UAV design using CAD/CAE and CFD simulations

Al-driven optimization to enhance lift, drag, and stability. On the propulsion side,
projects focus on efficient engine systems through smart sensor monitoring, ML-based
predictive maintenance, and digital twin analysis. Emerging themes include hybrid
propulsion, sustainable fuels, and Al-assisted combustion modeling, preparing learners
to tackle real-world challenges in next-generation aerospace systems.

Project

Dffered SemesterTeam Size Duration
Outcome

Current Projects

IWALVAL 1 Semester | Conference Aerodynamics Information Packet
Paper

Population System Information Packet

The cornerstone project themes offered by the Aeronautical Engineering department are:
1. Energy-Efficient Aerofoil Design Using Al-Based Shape Optimization
2. Aerodynamic Optimization of Wind Turbine Blade Airfoils

3. Design of High-Lift Systems for Sustainable Short Takeoff Aircraft
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Drag Reduction Techniques Using Biomimicry in UAVs

CFD Simulation of Urban Air Mobility Vehicles (eVTOLSs)

Design of Supersonic Aircraft Wings to Mitigate Sonic Boom

Flight Stability and Control Analysis of a Blended Wing Body Aircraft
Wind Tunnel Testing of Building-Aviation Interaction in Urban Airfields
Effect of Flow Separation and Stall on Sustainable Aircraft Wings
Global Collaborative Aerodynamics Challenge: Design for Affordability
Hybrid Laminar Flow Control for Green Aviation

Aero acoustic Analysis of UAV Propellers

Adaptive Morphing Winglets for Fuel Efficiency

Heat-Resistant Aerodynamics for Hypersonic Vehicles
Aerodynamics of Solar-Powered Aircraft

Smart Aerodynamic Surfaces with Embedded Sensors

Bio-Inspired Vortex Control for Wind Turbines

CFD-Based Design of Mars Entry Vehicles

Aerodynamic Analysis of Flying Car Configurations

Energy Harvesting from Aircraft Wingtip Vortices

Al-Driven Structural Optimization of UAV Wings Using Finite Element Analysis
Buckling and Post-Buckling Analysis of Aircraft Fuselage Skin Panels using Al

loT-Based Real-Time Monitoring and Crash Data Analytics for Nose Cone

Structures

Smart Wing Box Structures: ML-Based Torsional Behavior Prediction

Al-Enabled Fatigue Life Prediction of Landing Gear Struts under Variable Cyclic

Loading

Smart Structural Testing: loT-Based Experimental Determination of Shear Centre

Aeroelastic Analysis of High Aspect Ratio Wing Using MATLAB



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

ML-Based Performance Prediction of Hybrid Fuselage Joint Designs

Real-time Strain Monitoring System for Aircraft Spar Using loT

Failure Analysis and Redesign of Aircraft Rib Using Digital Image Correlation (DIC)
Al-Driven Life Cycle Assessment of Aircraft Structural Materials

Al-Augmented Damage Detection in Composite Wing Skins Using Vibration Data
Digital Twin for Predictive Maintenance of Aircraft Empennage Structures
Aero-Thermal Stress Analysis of Hypersonic Vehicle Nose Structures
Lightweight Optimization of UAV Landing Gear Using Topology Methods
Crashworthiness Analysis of Fuselage Frames with Composite-Metal Hybrids
Aeroelastic Flutter Suppression in Control Surfaces Using Smart Materials
Bolted vs. Bonded Joint Behavior in Composite Aircraft Panels

Al-Assisted Strain Energy Release Rate Analysis in UAV Wing Cracks

Al-Driven Bird-Strike Simulation and Material Optimization for Aircraft Canopy
Effect of canard on modern fighter plane stability

Wing Morphing Technology for Enhanced Aerodynamic Efficiency

Effect of Sweep Back on Dynamic Stability of HighSpeed Aircraft

Aerodynamics analysis of delta wing aircraft taking Tejas as sample

Effect of Rudder failure on directional stability of airplane

Analysis Lateral Stability with Twin Vertical Tails

Aerodynamic performance of High-Wing &. Low-Wing airplane

Experimental analysis of cross wind aerodynamics of Delta wing aircraft
Aerodynamic analysis of Golf ball

Aerodynamic and stability analysis of HighSpeed train

Impact of Winglets on Drag Reduction and Fuel Efficiency in Commercial Aircraft

Analysis of Ground Effect on Takeoff and Landing Performance of Transport
Aircraft



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Aerodynamic Optimization of Propeller Blades for UAV Efficiency
Effect of Fuselage Nose Shape on Supersonic Shockwave Formation
Dynamic Stability Analysis of Tiltrotor Aircraft in Transition Flight
CFD-Based Study of Vortex Shedding and Its Effect on Aircraft Stability
Aerodynamic Performance of Blended Wing Body (BWB) Aircraft

Stability and Control of Flying Wing Configurations in Subsonic and Supersonic
Regimes

Effect of Flap Deflection on Lift and Stall Characteristics of Modern Airliners

Crosswind Stability and Control Analysis of Vertical Take-Off and Landing (VTOL)
Aircraft

Al-Based Fault Detection and Health Monitoring in Satellite Propulsion Systems
Electric and Hybrid-Electric Propulsion Systems

Thrust Vector Control and Nozzle Design Optimization

Miniature Turbojet/Turboshaft Engines for UAVs

Green Combustor Design and Low-NOx Technologies

Sustainable Aviation Fuels (SAFs) and Emission Reduction

Design and Performance Analysis of an lon Propulsion System for Small Satellites
Green Propellants in Spacecraft Propulsion

Al-Driven Propellant Optimization for Interplanetary Missions

loT-Enabled Real-Time Monitoring of Rocket Engine Test Parameters

Rotating Detonation Engines (RDEs) for Space Launch Systems

Dual-Mode Propulsion (Chemical + Electric Switching)

Air-Breathing Rocket Engines for LEO Access

Superconducting Magnetoplasma Engines

lodine-Based Electric Propulsion for Small Satellites

VASIMR Propulsion for Mars Transport



77. Sloshing and Propellant Management in Microgravity

78. Adaptive Cycle Engines for Next-Generation Aircraft

79. Boundary Layer Ingestion (BLI) Propulsion for Aircraft Efficiency
80. Hydrogen-Fueled Turbofan Engines for Sustainable Aviation

6. Electronics and Communication Engineering

The Cornerstone Projects (CoPs) for Electronics and Communication Engineering span across
key domains such as analog electronics, embedded systems, loT, and FPGA-based digital design.
Projectsinclude the design of multi-output regulated DC power supplies with protection features,
automatic LDR-based street lighting, and low-distortion audio amplifiers using BJT-MOSFET
stages. Embedded applications involve thermistor-based temperature control systems, infrared
burglar alarms, handheld metal detectors, and sound-responsive switching circuits. Digital
system design projects emphasize FPGA implementations such as multifunctional clocks, traffic
control systems using FSMs, and 4-bit synchronous up-down counters using VHDL/Verilog,
bridging real-time control with hardware-level programming.

Project

Dffered SemesterTeam Size Duration
Outcome

Current Projects

in/7nu/v Upto2 [1Semester | Conference Analog and Power Electronics
Members Paper Systems Information Packet

Embedded Systems and Sensor
Interfacing Information Packet

loT and Wireless Communication
Information Packet

Digital System Design Information
Packet
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The cornerstone project themes offered by the Electronics and Communication
Engineering department are:

1.

o

© ® N o

11.

12.

13.

14.
15.
16.

17.
18.
19.
20.
21.
22.

23.

24.

Cloud computing Applications: Online File Storage System using AWS S35,
Weather App with Real-Time Data (APl + Cloud Hosting)

Cloud-Native Intelligence and Resilient Infrastructure for Scalable Digital
Ecosystems

Real-Time Traffic Monitoring Using Cloud and Big Data
Cloud Computing Application: Cloud-Based Attendance Management

Confidential and Privacy-Preserving Cloud Architectures for Secure Digital
Services

Secure File Storage and Sharing System Using Cloud
Cloud Computing Application: Serverless Chat Application
Al-Powered Cloud Platforms for Intelligent Automation and Decision Support

Smart Irrigation Prediction System

.Cloud-Based Predictive Analytics for Real-Time Traffic Monitoring

Implementing cloud-based access management system that enforces Zero-Trust
Security principles

Cloud computing Applications: Online File Storage System using AWS S35,
Weather App with Real-Time Data (APl + Cloud Hosting)

Cloud-Native Intelligence and Resilient Infrastructure for Scalable Digital
Ecosystems

Real-Time Traffic Monitoring Using Cloud and Big Data
Cloud Computing Application: Cloud-Based Attendance Management

Confidential and Privacy-Preserving Cloud Architectures for Secure Digital
Services

Secure File Storage and Sharing System Using Cloud

Cloud Computing Application: Serverless Chat Application

Al-Powered Cloud Platforms for Intelligent Automation and Decision Support
Smart Irrigation Prediction System

Cloud-Based Predictive Analytics for Real-Time Traffic Monitoring

Implementing cloud-based access management system that enforces Zero-Trust
Security principles

Design and Development of an loT-Enabled Precision Agriculture Monitoring
System for RealTime Analysis of Soil Moisture, pH Levels, and Ambient
Temperature Using Wireless Sensor Networks and Cloud Integration
Implementation of an loT-Based Smart Energy Meter for Real-Time Power
Consumption Monitoring, Instant Usage Alerts, and Remote Load Controlvia GSM
and Cloud Services



25.Design and Deployment of a Smart Waste Bin Monitoring System Using loT
Sensors and GSM Communication for Real-Time Tracking, Overflow Alerts, and
Optimized Municipal Waste Collection

26. Design and Deployment of a Smart Agriculture System Using loT and LoRaWAN
Communication

27.Design and Deployment of a Smart Urban Traffic Monitoring & Control System
Using loT and 5G

28. Development of a Multifunctional Digital Clock on Spartan-6 FPGA Integrating
Real-Time Clock, Calendar, Temperature Sensing, and Alarm Features Using
VHDL

29. FPGA-Based Traffic Light Controller with Real-Time Clock Synchronization,
Emergency Override, Pedestrian Countdown, and Adaptive Timing Using VHDL

30. Design and Implementation of a Smart Home Control Panel on Spartan-6 FPGA
Integrating Digital Lock, Temperature Monitoring, Light Automation, and Intrusion
Detection Using VHDL

31.Design and Implementation of a Smart Traffic Light Control System Based on
Mealy/Moore Finite State Machine Using Verilog HDL on FPGA Platform for
Efficient Traffic Management

32.Design and FPGA-Based Realization of a 4-Bit Synchronous Up-Down Counter
with Reset and Enable Features Using Verilog HDL for Digital Timing Applications

7. Electrical and Electronics Engineering

Cornerstone projects in Electrical and Electronics Engineering provide students and
professionals with essential hands-on experiences, allowing them to apply theoretical
knowledge to practical challenges across various engineering domains. These projects
enhance technical proficiency, problem-solving skills, and innovation in areas like power
systems, power electronics, control systems, embedded systems, and electrical
machines. Power electronics projects emphasize efficient energy conversion and control
techniques, particularly in electric vehicles and renewable energy applications. Control
system projects involve the design and simulation of automation strategies, while
embedded systems projects leverage microcontrollers and real-time operating systems
for loT applications.

Project

Dffered SemesterTeam Size Duration
Outcome

Current Projects

in/7u/v Upto2 [1Semester| Conference Power Systems Information Packet

Members Paper
Power Electronics Information Packet

Control Systems Information Packet

Embedded Systems Information Packet

Electrical Machines Information Packet
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The cornerstone project themes offered by the Electrical and Electronics Engineering
department are:

1.

U T

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.

Real-Time Fault Detection Using Al in Power Systems

Development of loT-Based Home Automation Using Edge Computing
Cybersecurity Frameworks for Smart Grids and SCADA Systems
Al-Based Load Forecasting in Smart Power Distribution Networks
Development of Self-Healing Electrical Networks Using Al

Augmented Reality (AR) Integration in Smart Grid Control Room for Real-Time
Monitoring

Smart Energy Metering and Real-Time Billing Using Blockchain

Hybrid Energy Storage System (HESS) Management Using Al

VR Laboratory for Virtual Testing of Power Electronics Circuit

Energy Harvesting Techniques for Low-Power |oT Devices

Optimizing Power Electronics with Machine Learning Algorithms and Data Science
Resource-efficient Machine Learning for Power Electronic Systems

Machine learning and optimization techniques for electrical drives

Automate design of filters, converters, and magnetics for target specs

Optimize battery charging/discharging and motor drive efficiency using Al
Monitor and analyse grid-level or local power flow data to improve efficiency

Forecast solar or wind power generation to optimize inverter and grid-tied
converter performance

Create Al-powered digital replicas of power electronics systems for testing and
optimization

Safe Controlvia Al Learning Control Barrier Functions (CBFs) with Neural Nets
Al-Based Fault-Tolerant Control Systems for Safety-Critical Applications
Al-Augmented Nonlinear and Chaotic Systems Control

Real-Time ML-Enhanced PID Tuning and Controller Auto-Calibration

Model Predictive Control (MPC) Enhanced with Al

Fault-Tolerant Al-Control Systems

Energy-Efficient Control Using Al Optimization

Human-in-the-Loop Al Control Systems

Smart Sensor Calibration using Machine Learning



28.Implement Voice Recognition Models on Microcontrollers to Control Electronic
Systems

29. Implement Al Models to detect and isolated hardware faults in real-time
30. Smart Traffic Light Controller with Machine Learning

31. Analyze Real-Time Biomedical Signal

32. Use Embedded Cameras and Machine Learning Models for Defected Detection in
33. Manufacturing

34.Hardware Acceleration for ML

35. Armature Reaction and Compensation in DC Machines

36. 2.Magnetic Saturation and Hysteresis Effects in Core Materials
37.3.Dynamic Modeling and Simulation of Synchronous Machines

38. 4.Design and Optimization of Special Electrical Machines

39.5.Speed Control and Drives for AC and DC Machines

40. Transients and Switching Surges in Transformers and Induction Motors

8. Mechanical Engineering

Mechanical Engineering cornerstone projects blend core principles with emerging
technologies like Al, ML, loT, and automation to address real-world issues across
domains. Designh and Manufacturing projects utilize CAD/CAM, generative design, and
predictive maintenance systems powered by ML. Mechatronics and Robotics involve
smart systems, autonomous robots, and loT devices using Arduino and Al control.
Industrial Engineering and Thermal Engineering projects employ simulation, sensor-
based loT monitoring, and ML for efficient thermal management and energy systems.

Project

Dffered SemesterTeam Size Duration Current Projects

Outcome

in/7u/v Upto2 [1Semester| Conference [EBESIEaN=atAlal-tIalal-Alaiio)dnatziulo] ol et C1

Members Paper Industrial Engineering Information

Packet

Mechatronics System Information
Packet

Robotics Information Packet

Smart Manufacturing Systems
Information Packet

Thermal Systems Information Packet
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The cornerstone project themes offered by the Mechanical Engineering department are:
1. Al-Driven Process Optimization in Manufacturing Systems

Intelligent Inventory Management and Forecasting Systems

Digital Twins for Industrial System Monitoring and Control

Al-Based Quality Control using Computer Vision

Smart Supply Chain Optimization using Al and loT Integration

Al for Lean Waste Detection and Elimination in Production Lines

Energy-Efficient Plant Operations using Al-Based Control Systems

Al-Driven Simulation for Complex Industrial Systems

© ® N o 0 bk~ 0D

Sustainable Packaging and Logistics Optimization using Al Models

-
o

.Alin Safety and Risk Assessment for Industrial Workspaces

—
—

.Al-Based Condition Monitoring in Mechatronic Systems

12. Intelligent Gripper Design with Tactile Feedback

13. Gesture-Controlled Wheelchair with Obstacle Avoidance
14.1oT-Enabled Smart Material Handling System

15. Digital Twin for Mechatronic Assembly Line Optimization

16. Low-Cost Modular Robotic Platforms for Education

17.Smart Exoskeleton for Rehabilitation Support

18. Autonomous Guided Vehicles (AGVs) for Warehouse Logistics

19. Fuzzy Logic-Based Temperature and Humidity Control Systems
20.Voice-Activated Home Automation Using Mechatronic Modules

21. Autonomous Mobile Robot for Warehouse Automation Using Al

22. Computer Vision-Based Object Detection and Grasping with Robotic Arm
23. Reinforcement Learning for Robotic Path Planning

24. Human-Robot Interaction System Using NLP and Gesture Recognition
25. Energy-Efficient Robotic Arm Design for Industrial Use

26. Digital Twin for Predictive Maintenance of Industrial Robots
27.Swarm Robotics for Agricultural Monitoring and Pest Detection

28. Al-Enabled Social Robots for Education and Elder Care

29. Self-Balancing Two-Wheel Robot with Dynamic Stabilization

30. Gesture-Controlled Robotic Arm for Disabled Individuals

31. Data-Driven Decision Making in Smart Manufacturing using Explainable Al
32. Digital Twin of Smart Manufacturing Cells

33. Ethical and Explainable Al in Manufacturing Decision Systems



34. Adaptive Al-Based Process Planning and Scheduling

35. Intelligent Scheduling System for Multi-Product Assembly Lines

36. Al-Based Failure Prediction in Rotating Machinery using Vibration Signals
37.Sustainable Product Design using Al and ML Techniques

38. Al-Based Optimization of Welding Parameters for Defect-Free Welds

39. Machine Learning for Real-Time Tool Wear Monitoring in CNC Machines

40. Predictive Maintenance of Hydraulic Systems using Time-Series Forecasting
41.Smart Thermal Insulation Monitoring System Using loT and Al

42.Machine Learning-Based Thermal Characterization of Advanced Materials
43. Reinforcement Learning for Optimal Thermal Management in Electric Vehicles
44.Thermal Load Forecasting in Smart Grids using LSTM and Neural Networks
45. Al-Based Predictive Modelling for Heat Exchanger Performance Optimization
46. Digital Twin for Real-Time Monitoring of Heat Transfer Systems

47.Deep Learning for Thermal Image Processing and Diagnostics

48. Smart HVAC System Design Using Predictive Machine Learning

49. Data-Driven Fault Detection in Thermal Power Systems

50. Al-Enhanced Combustion System Design for Emissions Reduction

9. Civil Engineering

Civil cornerstone projects apply engineering concepts with Al, loT, and simulations to
address real-world challenges in construction, transport, water systems, and structural
monitoring.

Current Projects

in/7m/v Upto2 [1Semester| Conference Intelligent Transport System
Members Paper Information Packet

Hydro Informatics Information Packet

Conscious Concrete Information
Packet

InfraNove Information Packet
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The cornerstone project themes offered by the Civil Engineering department are:
1. Al-Powered Urban Traffic Flow Optimization Using Real-Time Sensor Data

Smart Parking Solutions Using loT and ML

Autonomous Vehicle Navigation and Safety Systems

Green Mobility and Carbon Footprint Reduction Models

Real-Time Incident Detection and Emergency Response

Al-Based Predictive Modelling for Pavement Performance and Deterioration

Multimodal Transport Planning Using Al

Al-Based Public Transport Optimization and Scheduling

© ® N o 0 bk~ 0D

Edge-Al Enabled Smart Traffic Signals for Congestion Reduction

-
o

. Digital Twin for Urban Transport Infrastructure

—
—

.Al-Powered Urban Traffic Flow Optimization Using Real-Time Sensor Data

-
N

.Smart Parking Solutions Using loT and ML

-
w

.Autonomous Vehicle Navigation and Safety Systems

—
N

. Green Mobility and Carbon Footprint Reduction Models

-
(6)]

.Real-Time Incident Detection and Emergency Response

-
(0]

.Al-Based Predictive Modelling for Pavement Performance and Deterioration

-
N

. Multimodal Transport Planning Using Al

—_
oo

.Al-Based Public Transport Optimization and Scheduling

-
O

. Edge-Al Enabled Smart Traffic Signals for Congestion Reduction

N
o

. Digital Twin for Urban Transport Infrastructure

N
-

.Civ-i-Learn: Discover, Design, Develop - Identifying problems in the built

environment such as drainage, access, or poor planning and developing basic

solutions using sketching, AutoCAD, or physical models.

22. Mini Structures, Mega ldeas — Building miniature models of bridges, buildings, and
foundations using simple materials and tools to understand basic structural

behavior and load transfer

23. Model the Future: Build with Purpose — Designing 3D printed models of smart
infrastructure components such as interlocking bricks, smart roads, and water-

efficient sanitation systems

24.Green Habitat: Living Light, Building Right — Planning small-scale sustainable
housing, rooftop gardens, and passive cooling layouts to promote eco-living and

energy efficiency

25.Survey to Serve: Mapping for Better Living — Conducting basic surveys and
mapping of water flow, terrain gradients, and flood-prone zones to support better

local planning and infrastructure upgrades



26. Design to Include: Civil for Everyone — Designing infrastructure that addresses
accessibility and inclusion, such as smart bus stops, barrier-free toilets, and
shelters for underserved groups

27.From Sand to Structure: Material Matters — Testing and comparing the behavior of
traditional and eco-friendly materials such as clay bricks and fly ash blocks for
sustainable construction.

28. Resilient Roots: Disaster-Smart Designs — Developing concepts and models for
infrastructure that withstands natural disasters like floods, earthquakes, and fires

29. Smart Street, Safe Street — Designing safe and efficient street layouts for rural and
urban zones, including pedestrian pathways, lighting solutions, and traffic
calming designs

30. CivCraft: Build, Fail, Learn — Creating simple civil engineering systems using
recycled materials and basic hydraulics or electronics, emphasizing innovation
through trial and error

Il. Side Project (SP)

A Side Project (SP)is an independent project that a student work on outside of your
primary responsibilities. Side projects are often started to explore personal interests,
build skills, or work on something creatively fulfilling without the constraints of routine
academic settings. These projects provide an opportunity for hands-on learning,
creativity, and personal growth, and they often become valuable additions to a portfolio
or resume. It covers multiple areas of technologies from hardware to software and client-
side apps to backend cloud services.

A Side Project (SP) is an independent initiative undertaken by students outside their
regular academic responsibilities to explore personal interests, experiment with new
ideas, and develop practical skills. Unlike routine classroom assignments, side projects
provide the freedom to innovate creatively and work on solutions driven by curiosity and
passion. These projects encourage self-learning, problem-solving, and experimentation,
allowing students to gain hands-on experience with modern technologies while
strengthening theirtechnical and analytical abilities. By working independently or in small
teams, students also develop important qualities such as initiative, time management,
adaptability, and creative thinking.

Side projects often span multiple technology domains, ranging from hardware systems
and embedded applications to software platforms, mobile applications, web
development, and cloud-based backend services. Students gain exposure to the
complete development process, including ideation, design, implementation, testing, and
deployment. Such projects not only enhance technical expertise but also serve as strong
additions to portfolios and resumes, showcasing innovation, practical experience, and a
proactive learning mindset. Ultimately, side projects help students build confidence,
discover career interests, and prepare for real-world industry challenges by encouraging
continuous learning beyond traditional academic boundaries.



Semester Team Size Duration Project Outcome Current Projects

Individual |l Semester Skill enhancement, Portfolio [SifslzNate]l=Ieill[aiie]daat=1ulo]al 211 G
building, Career Advancement

The side project themes intended for completion by students are:
1. Cloud and Infrastructure

Security and Blockchain

Al and Automation

Creative and Interactive Technologies

Mobile and Edge Computing

Data, Services, and Integration

N o o bk~ b

Hardware and Systems

lll. Software Engineering / Software Design Projects

The Software Engineering / Software Design allow the students to apply engineering
principles, design practices, and technical skills to create well-structured, functional,
and reliable software solutions. These projects are valuable in both academic and
professional contexts, as they develop competencies needed for real-world software
development.

Software Engineering and Software Design projects provide students with the opportunity
to apply engineering principles, programming knowledge, and systematic design
practices to develop effective software solutions. Through these projects, students learn
how to analyze requirements, design architectures, implement functionalities, and test
applications in a structured and professional manner. The projects emphasize the
importance of building software that is not only functional but also reliable, scalable,
maintainable, and user-friendly. By following established software engineering
methodologies, students gain practical experience in transforming theoretical concepts
into real-world applications.

These projects also help students strengthen essential technical and professional skills
required in the software industry. Learners gain hands-on experience in areas such as
software modeling, database management, coding standards, version control,
debugging, testing, and documentation. In addition to technical expertise, students
develop problem-solving abilities, teamwork, communication, and project management
skills while collaborating on software development tasks. Exposure to industry-relevant
tools, frameworks, and development practices prepares students to adapt to dynamic
technological environments and modern software development workflows.

In both academic and professional contexts, Software Engineering and Software Design
projects play a crucialrole in preparing students for successful careers in technology and
innovation. They encourage creativity, analytical thinking, and disciplined development
practices while addressing practical challenges faced in real-world applications. By
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designing and deploying software systems for diverse domains such as healthcare,
education, business, automation, and social services, students build confidence and
industry readiness. Ultimately, these projects equip learners with the competencies
necessary to contribute effectively to modern software engineering practices and
emerging digital transformation initiatives.

Semester Team Size Duration Project Outcome Current Projects

Semester In-depth understanding of SEP Information Packet

Software Development life Cycle
(SDLC) process

The software engineering / software design project themes intended for completion by
students are:

1. Software Architecture and Design Patterns

Agile Software Development

DevOps and Continuous Integration / Continuous Delivery (CI/CD)
Cloud Computing and Distributed Systems

Software Performance Optimization

User Interface (Ul) and User Experience (UX) Design

Data Architecture and Advanced Analytics

Software Reliability and Fault Tolerance
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Collaborative Software Development and Version Control

10. Software Ethics and Social Impact
IV. Projects In Community Services (PICS)

The engineering projects in Community Services, is a social entrepreneurship program.
Students design, build and deploy systems to solve engineering-based problems for
charities, schools and other not-for-profit organizations. IARE students while, studying
make a difference—they are tackling real-world problems today. These projects focus on
four themes: Community Development, Education, Health and Sustainability.

The Engineering Projects in Community Services program is a powerful social
entrepreneurship initiative that empowers students to apply their technical knowledge for
the betterment of society. Through this program, students design, develop, and deploy
engineering solutions that address practical challenges faced by charities, schools, rural
communities, and other non-profit organizations. Rather than limiting their learning to
classrooms and laboratories, IARE students actively engage with real-world problems
and create meaningful technological solutions that improve lives and strengthen
communities. This hands-on approach nurtures both technical excellence and a strong
sense of social responsibility.

A unique aspect of the program is its focus on solving authentic societal challenges while
students are still pursuing their education. By working directly with communities and
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organizations, students gain valuable experience in problem identification, project
planning, teamwork, innovation, and system implementation. These projects encourage
learners to think critically and creatively while understanding the broader social impact
of engineering. Students are not only building technical systems but also contributing to
positive change by developing affordable, sustainable, and accessible solutions for
people who genuinely need them.

The projects are centered around four major themes: Community Development,
Education, Health, and Sustainability. Under Community Development, students create
solutions that enhance infrastructure, accessibility, and quality of life. In Education, they
design technologies that improve learning experiences and digital access. Health-
focused projects aim to support medical services, monitoring systems, and public well-
being, while Sustainability projects promote environmental protection, energy efficiency,
and resource conservation. Together, these themes ensure that students develop a
holistic engineering mindset—one that combines innovation, empathy, and leadership to
create long-term.

Semester Team Size Duration Project Outcome Current Projects

Upto3 Prototype Product PICS Information Packet
Members Development

The projects In community services project themes intended for completion by students
are:

a.Education and Lifelong Learning

The primary goals of Education and Lifelong Learning are to equip individuals with the
knowledge, skills, and values needed to thrive personally, professionally, and socially
throughout all stages of life. It emphasizes not only foundational education in early years
but also continuous skill development and critical thinking that adapt to changing social,
technological, and economic conditions. By fostering curiosity, creativity, and
adaptability, lifelong learning helps individuals remain competitive in the workforce, stay
engaged in civic life, and pursue personal fulfillment. Another core goal is to promote
inclusive and equitable access to education opportunities for all, regardless of age,
background, or ability. Lifelong learning seeks to close gaps in literacy, digital skills, and
professional training while also supporting informal and non-formal learning
environments such as community centers, online platforms, and workplace
development programs. It reinforces the idea that learning is not confined to formal
schooling but is an ongoing process that empowers people to navigate complex life
challenges and contribute meaningfully to their communities.

b.Public Health and Health Promotion

The primary goals of Public Health and Health Promotion are to improve the health and
well- being of individuals and communities by preventing disease, prolonging life, and
promoting healthy lifestyles through organized efforts. This includes reducing health
disparities, increasing health literacy, and addressing the social, economic, and
environmental determinants of health. By engaging communities in identifying their own
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health needs and co-developing solutions, public health initiatives aim to empower
people to take control over their health and make informed choices that contribute to
healthier lives. Another central goal is to create supportive environments and health
systems that enable healthier behaviors and equitable access to healthcare services.
Public health and health promotion strategies often involve education campaigns, policy
advocacy, community-based interventions, and multi-sectoral collaboration. These
efforts are especially important in addressing preventable conditions such as obesity,
diabetes, cardiovascular diseases, and infectious diseases, while also responding to
emerging public health threats. Ultimately, the goalis not only to treat illness but to foster
environments in which all people can thrive.

1. Al-Based Daily Fithess Recommendation System

2. Stress Detection & Mindfulness Alert App

3. Smart Meal Planner Using Nutrient Analysis.

4. Cardio Scan Al - Heart Disease Risk Predictor.

5. Skin Check Pro — Al Skin Lesion Classifier.

6. Medi Assist Bot— Al Medical Query Assistant.

7. Sleep Sense - Al Sleep Pattern Analyzer.

8. Care Companion—Al Elderly Health Monitoring Assistant.

9. The Health Twin Simulator: Al-Driven Predictive Wellness.

10. The Neighbour-to-Neighbour Wellness Accelerator.

11. Eco-Nourish: The Budget-Friendly and Carbon-Smart Meal Planner.
12. The Resilience Loop: JITAI Stress Interruption System.

13. The Remote Clinic Hub: Al-Augmented Diagnostic Kiosk.

14. Neuro-Connect: The Adaptive Cognitive & Social Engagement System.
15. Posture Real-Time Non-Invasive Ergonomic Coaching.

16. Phase-Shift Sleep System: Adaptive Environmental Optimization.
17. The Cultivated Care Hub: Farm-to-Clinic Wellness Centre.

18. Cultura-Connect: Safe & Localized Peer Support Network.

19. Cardio Scan Al — Heart Disease Risk Predictor.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Skin Check Pro — Al Skin Lesion Classifier.

Medi Assist Bot — Al Medical Query Assistant.

Al-Driven Food Quality Detection Using Image Processing.

Al-Driven Crop Yield Prediction System.

Smart Pest & Disease Detection Analytics.

Precision Irrigation Analytics Platform.

Market Price Prediction & Crop Planning Analytics.

Food Quality & Waste Analytics System.

loT-Based Soil Health Monitoring System.

Al-Based Crop Disease Detection for Improving Farmer Health & Food Safety.
Smart Irrigation System Using loT & ML for Reducing Water-Borne Health Risks.
ML-Based Prediction of Food Adulteration for Rural Health Protection.
Al-Powered Farmer Health Monitoring System Using Wearable Sensors.
Al-Based Nutrient Analysis & Quality Grading of Food Grains.

Smart Precision Farming System Using loT & Al.

Satellite & Drone-Based NDVI Crop Health Analysis.
Blockchain-Enabled Agricultural Supply Chain Traceability.

loT-Based Cold Storage Monitoring System.

Solar-Powered Smart Irrigation with Weather Prediction.

Al-Based Crop Disease Detection Using Smartphone Images.
AgroSense Al - Smart Crop Disease Detector.

Farm Flow - Al Irrigation and Water Management System.

Rural Market Link — Al Price Prediction & Farmer Sales Optimizer.

Smart Grain Guard — Warehouse & Food Storage Al Monitor.



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

KrishiBot — Al Farm Assistant for Rural Communities.

Al-Powered Personalized Health Monitoring & Early Risk Prediction System Using
Wearable and Behavioural Data.

Al-Driven Smart Crop Health Monitoring & Yield Prediction System Using Aerial
and Soil Data Analytics.

Al-Based Smart Workout Form Detection and Personalized Fitness Coaching
System.

Al-Based Cardio Fitness Monitoring and VO, Max Prediction System.
Computer Vision-Based Injury Prevention System for Strength Training.
loT-Based Hydration Monitoring and Smart Reminder System for Athletes.

ML-Based Performance Optimization System for Sports Training
(Running/Badminton/Football).

Smart Sleep Recovery and Fatigue Analysis System for Athletes.

Al-Based Early Diagnosis of Chronic Kidney Disease (CKD) Using Clinical Data.
Smart Wearable Device for Continuous Monitoring of Cardiac Health Using ML.
Al-Driven Diabetic Retinopathy Detection Using Fundus Imaging.
Biosensor-Based Rapid Detection System for Infectious Diseases.

Al-Based Personalized Treatment Recommendation System Using Electronic
Health Records (EHR).

Al-Assisted Early Disease Screening and Diagnostic Support System Using
Medical Imaging & Biomarker Data.

Al-Based Virtual Physiotherapy & Motion Rehabilitation System Using Pose
Estimation and Progress Analytics.

Al-Based Optimization of Green Building Energy Consumption

Al-Driven Segregation & Management System for Construction and Demolition
(C&D) Waste

Smart Water Distribution Network Using ML-Based Leak Detection

Al-Powered Prediction of Air Quality Around Construction Sites



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Machine Learning Model for Predicting Carbon Footprint of Construction
Materials

Al-Based Air Quality Monitoring & Alert System

Al-Based Smart Waste Segregation & Composting Device for Sustainable Clean
Waste Management

Smart Solar Panel Cleaning and Performance Optimization System
Intelligent Wind Turbine Condition Monitoring System

Automated Biogas Plant Monitoring and Control System

Battery Health Monitoring System for Solar Microgrids

loT-Based Smart Energy Metering and Load Control System

Optimization of Hybrid Renewable Energy Systems for Rural Electrification
Smart Grid Integration of Solar and Wind Energy Using loT and Al

Design and Performance Analysis of Solar PV-Based Microgrids

Energy Storage Solutions for Sustainable Power Systems: A Comparative Study
Research papers, technical datasheets, simulation tools

Smart Solar Tracking System for Maximum Power Generation

Hybrid Wind-Solar Microgrid for Rural Electrification

Al-Based Solar Power Output Prediction System

Wind Turbine Performance Analytics & Fault Detection

Smart Grid Energy Demand Forecasting System

Data Analytics for Hybrid Renewable Energy Systems

Predictive Maintenance for Renewable Energy Infrastructure

Smart Wind-Solar Hybrid Micro Power Generator with Al-Based Efficiency
Control and Auto-Grid Switching

Solar-Powered Smart Irrigation System

Smart Waste Segregation System Using ML



87. Al-Enabled Smart Solar Energy Optimization & Load Balancing Device for
Sustainable Power Usage

88. Al-Enabled Smart Power Distribution & Consumption Optimization Device for
Home and Small Industries

89. Al-Based Predictive Maintenance for Vehicle Engine Health

90. Smart Vehicle-to-Vehicle (V2V) Collision Avoidance System

91. Al-Enhanced Fuel Efficiency Optimization System

92. Al-Based Vehicle Localization Using Camera with Sensor Fusion
93. ML-Based Smart Parking System with Real-Time Slot Prediction
94. loT-Enabled Smart Vehicle Monitoring and Control System

95. Al-Based Driver Fatigue Detection System

96. Smart Autonomous Parking Using Sensors and Al

97. Vehicle-to-Vehicle (V2V) Communication for Accident Prevention
98. Smart Traffic Signal System Using Vehicle Density Detection

99. Al-Based Driver Drowsiness Detection System

100. Smart Parking Assistance System Using loT & Sensors

101. Autonomous Indoor Delivery Robot for Campus/Office Use

102. Multi-Spectral Drone for Real-Time Crop Health Analysis

103. Autonomous Warehouse Inventory Scanning Drone

104. Autonomous Drone for Real-Time Disaster Mapping

105. Drone-Based Agricultural Crop Health Monitoring System

106. Smart Delivery Drone for Last-Mile Logistics

107. Swarm Drones for Area Surveillance

108. Fire-Fighting Drone with Thermal Detection

109. Drone-Based Traffic Monitoring and Violations Detection



110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

Underwater Drone for Marine Pollution Detection

Drone-Based Structural Health Inspection of Bridges
Anti-Poaching Drone for Wildlife Conservation

Indoor Localization Drone Using Ultra-Wideband (UWB) Positioning
Drone-Based Air Quality Monitoring System

Drone Swarm for Search and Rescue Operations

Drone for Precision Fertilizer and Pesticide Spraying

Warehouse Inventory Management Drone

Autonomous Drone for Solar Panel Inspection

Autonomous Indoor Delivery Robot for Offices & Hospitals

Smart Robotic Waste Collection and Sorting System

.Al-Based Smart Traffic Analytics & Congestion Prediction

Warehouse Automation Analytics Using RFID and Robotics
Drone-Based Disaster Assessment & Analytics Platform
Autonomous Robot Navigation Analytics for Smart Factories
Drone-Based Renewable Energy Infrastructure Inspection Analytics
Smart Public Transport Occupancy Analytics System
Climate Monitoring Satellite for Environmental Observation
CubeSat for Space Weather Monitoring

Satellite-Based Forest Fire Detection System

Space Debris Tracking and Collision Avoidance Satellite
Reusable Launch Vehicle (RLV) Concept Design
Autonomous Lunar Rover for Terrain Exploration

Mars Habitat Environmental Monitoring System



134.

135.

136.

137.

138.

139.

140.

141

142.

143.

144.

145.

146.

147.

148.

149.

150.

151

152.

163.

154

155.

156.

157.

Al-Based Satellite Fault Detection and Recovery System

Autonomous Space Docking Assistance System

Asteroid Mining Rover for Resource Extraction

Deep-Space Communication System for Interplanetary Missions
GNSS Augmentation System for High-Precision Navigation
Space-Based Solar Power (SBSP) Collection and Transmission System

Autonomous Spacecraft Health Monitoring System

. Al-Based Space Traffic Management System

Space Robotic Arm for Satellite Servicing and Repair

CubeSat-Based Earth Observation & Environmental Monitoring

Smart EVA Suit Monitoring System for Astronaut Safety

Al-Based Mission Planning and Spacecraft Resource Optimization
Autonomous Space Habitat Waste Recycling System

Space-Based Disaster Monitoring and Emergency Communication System
Smart Vision Assistant for the Visually Impaired

Al-Based Speech Therapy System for Children with Speech Disorders

Emotion Detection Tool for Autism Spectrum Disorder

.Al-Based Sign Language to Text Converter

Predictive Fall Detection System for Elderly

Personalized Learning Assistant for Dyslexia

. Al-Powered Assistive Keyboard for Motor-Impaired Users

Hearing Aid Sound Classifier for Noise Reduction
Al Navigation Assistant for Wheelchair Users

Early Detection of Cognitive Decline Using Behavioral Data



158. Flow Sync — Al Workflow Automation

159. Ledger Mind - Al Financial Insights Platform

160. Med Extract — Al Healthcare Document Processor

161. Insight Chat — Conversational Business Analytics

162. Code Craft Al - Automated Code Understanding System

163. Shop Sense — Al Shopping Predictor

164. Autochef Al — Intelligent Kitchen Assistant

165. HRMatch Al - Smart Recruitment Assistant

166. Edu Mentor Al — Personalized Learning Tutor

167. Al-Powered Cognitive Learning Aid for Memory Support & Daily Task Assistance

168. Al-Enabled Smart Mobility Assistance Walker with Gait Support, Obstacle
Detection & Fall Prevention

169. Al-Based Speech-to-Sign & Sign-to-Speech Translating Wearable Device for
Inclusive Communication

170. Al-Enabled Smart Home Assistance Hub for Independent Living with Routine
Automation & Safety Monitoring

c.Environmental Sustainability

The primary goals of Environmental Sustainability are to preserve natural ecosystems,
reduce human impact on the environment, and ensure that natural resources are
available for future generations. This involves protecting biodiversity, conserving energy
and water, reducing pollution, and minimizing waste through practices like recycling and
circular economy approaches. Environmental sustainability also emphasizes the need
for responsible land use, sustainable agriculture, and the reduction of greenhouse gas
emissions to combat climate change. These efforts aim to create a balance between
economic growth, environmental protection, and social well-being. Another key goal is to
promote environmental awareness and stewardship through education, policy, and
community engagement. This includes encouraging individuals, businesses, and
governments to adopt environmentally conscious behaviors and make informed
decisions. Sustainable development frameworks, such as the United Nations'
Sustainable Development Goals (particularly SDG 13, 14, and 15), guide efforts in climate
action, marine conservation, and terrestrial ecosystem protection. Ultimately,
environmental sustainability strives to create resilient communities and ecosystems that
can thrive together, ensuring long-term planetary health and equity across generations.



V. Vertically Integrated Projects (VIPs)

Vertically Integrated Projects (VIP) involve design/discovery efforts involving students,
researchers and faculty in their areas of expertise. VIP projects ambitious and long-term.
Working together productively in a diverse team to find creative solutions to the problems
or to make progress on a project is a key employability skill in the 21 century.
VIP teams are:

e Multidisciplinary — drawing students from all disciplines on campus.

e \Vertically integrated — a mix of B.Tech students starting from Ill semester, M.Tech

students and Ph.D research scholars.

e LongTerm —each student may participate in a project for up to two / three years.
It allow students to gain unique, real-world experience that enhances their CVs, learn
skills associated with interdisciplinary and multidisciplinary group work, and emerge with
an increased awareness of global problems and their role in tackling them, making them
more engaged and informed global citizens.
The continuity, technical depth, and disciplinary breadth of these teams are intended to:
Learn and practice diverse skill-sets, make substantial technical contributions to the
team project(s), and experience many different roles on a large, multidisciplinary
design/discovery team.
Enable the completion of large-scale design/discovery projects that are of significant
benefit to faculty members’ research programs.

Semester Team Size Duration Project Outcome Current Projects

2 - 3 Years |Journal Article / Patent / VIP Information Packet
Conference Paper

The vertically integrated project themes intended for completion by students are:
1. Image Processing

Health Monitoring

System on Chip

UAV (Unmanned Aerial Vehicle and Drone Technology)

Robotics

Artificial Intelligence

Developing Secure loT Platform, Building Secure Cloud Infrastructure

Alcohol Detection and Engine Lock
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Web Development
10. Piracy
11. Cyber Security
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SLAM Governance Structure

The success of any project-based learning framework depends on effective governance
and stakeholder involvement. The SLAM Review Committee serves as the primary
governing body responsible for monitoring project progress and ensuring adherence to
academic standards.

Composition of the SLAM Review Committee
The committee comprises:

e DeanSLAM

e Head of the Department

e Project Supervisor/ Guide

e 2 Senior Professors from the department

Each member contributes unique expertise and perspectives that enhance the quality of
project evaluation and mentorship.

Roles and Responsibilities
Dean SLAM

The Dean provides strategic direction for projectimplementation, ensures alignment with
institutional goals, and oversees quality assurance mechanisms. The Dean also
facilitates policy development and continuous improvement initiatives.

Head of the Department

The Head of Department ensures that projects align with departmental objectives,
curriculum requirements, and industry expectations. The department head also
monitors resource allocation and academic compliance.

Supervisor/Guide

The project supervisor plays a critical role in mentoring students throughout the project
lifecycle. Responsibilities include technical guidance, progress monitoring, problem
resolution, and performance evaluation.

Senior Professors

Senior professors contribute subject-matter expertise and independent evaluation. They
assess technical depth, innovation, methodology, and project outcomes while providing
constructive feedback to students.

The collective efforts of the review committee ensure that projects maintain academic
rigor and practical relevance.



The Four-Stage Evaluation Matrix

The SLAM Governance & Assessment Model employs a four-stage evaluation matrix that
systematically assesses project development from conception to completion. Each
stage carries four focus areas, with each focus area allocated ten marks, resulting in a
comprehensive and balanced evaluation process.

The matrix is designed to measure not only technical achievements but also planning,
innovation, communication, and societal impact.

Stage 1: Project Initiation
Objective

The Project Initiation stage focuses on establishing a strong foundation for successful
project execution. Students are expected to identify meaningful problems, define clear
objectives, conduct preliminary research, and formulate an implementation strategy.

Focus Area 1: Problem Identification and Objectives (10 Marks)

Students must clearly define the problem statement and explain its significance. The
objectives should be measurable, realistic, and aligned with project goals.

Evaluation Criteria:
e Clarity of problem statement
o Relevance of identified issue
e Definition of project objectives
e Feasibility of proposed solution
Focus Area 2: Literature Review and Background (10 Marks)

Students conduct a review of existing research, technologies, and solutions related to
the project topic.

Evaluation Criteria:
e Quality of literature review
¢ Understanding of existing solutions
¢ Identification of research gaps
e Academic and technical references
Focus Area 3: Methodology Planning (10 Marks)
A clear methodology provides a roadmap for project execution.
Evaluation Criteria:
e Project approach

¢ Technical methodology



¢ Resource planning
¢ Timeline development
Focus Area 4: Presentation and Viva-Voce (10 Marks)
Students present their project concept before the review committee.
Evaluation Criteria:
¢ Communication skills
e Clarity of presentation
¢ Understanding of project scope
e Ability to answer questions
Expected Outcomes

By the end of Stage 1, students should possess a clear understanding of the project
objectives, implementation strategy, and expected deliverables.

Stage 2: Design and Planning
Objective

The Design and Planning stage transforms project concepts into actionable
implementation plans. Students refine their methodologies, establish project structures,
and identify innovative aspects of their solutions.

Focus Area 1: Desigh Methodology (10 Marks)

Students present detailed system architecture, design specifications, and
implementation frameworks.

Evaluation Criteria:

¢ Design quality

¢ System architecture

¢ Technical feasibility

¢ Alignment with objectives
Focus Area 2: Work Plan and Division of Tasks (10 Marks)
Project teams define responsibilities, milestones, and timelines.
Evaluation Criteria:

o Taskallocation

o Resource utilization

¢ Scheduling effectiveness

e Team coordination



Focus Area 3: Innovation and Novelty (10 Marks)
Innovation is a key component of engineering excellence.
Evaluation Criteria:

e Originality of idea

e Creative problem-solving

e Technological advancement

¢ Potential impact
Focus Area 4: Presentation and Viva-Voce (10 Marks)
Students defend their design decisions before the review committee.
Evaluation Criteria:

¢ Designjustification

¢ Technical understanding

¢ Communication effectiveness

¢ Response quality
Expected Outcomes

Students complete comprehensive project planning and establish a strong foundation
for implementation.

Stage 3: Implementation
Objective

The Implementation stage evaluates the practical realization of project objectives.
Students are expected to demonstrate technical competency, problem-solving skills,
and progress toward achieving desired outcomes.

Focus Area 1: Implementation Progress (10 Marks)
Students provide evidence of project development and progress.
Evaluation Criteria:
e Completion of milestones
e Functional development
e Technical execution
¢ Project management effectiveness
Focus Area 2: Technical Knowledge and Application (10 Marks)
Students demonstrate mastery of relevant technical concepts and their application.

Evaluation Criteria:



¢ Technical proficiency

e Engineering application

¢ Problem-solving capability

¢ Use of modern tools and technologies
Focus Area 3: Testing and Validation (10 Marks)
Testing ensures system reliability and effectiveness.
Evaluation Criteria:

e Testing procedures

o Validation methods

e Performance evaluation

¢ Quality assurance
Focus Area 4: Presentation and Viva-Voce (10 Marks)
Students explain implementation progress and technical achievements.
Evaluation Criteria:

¢ Demonstration quality

e Technical explanation

e Progress reporting

o Committee interaction

Expected Outcomes

Students successfully implement project components and validate system functionality.

Stage 4: Project Conclusion

Objective

The Project Conclusion stage focuses on evaluating project outcomes, documentation

quality, practical impact, and overall achievement of objectives.
Focus Area 1: Results and Discussion (10 Marks)
Students present project outcomes and analyze findings.
Evaluation Criteria:

¢ Achievement of objectives

¢ Quality of results

e« Datainterpretation

e Critical analysis



Focus Area 2: Report Submission (10 Marks)
The final report serves as a permanent record of project activities and outcomes.
Evaluation Criteria:
e Report structure
e Technical documentation
¢ Research quality
¢ Professional presentation
Focus Area 3: Societal and Practical Relevance (10 Marks)

Projects should demonstrate meaningful contributions to society, industry, or
technological advancement.

Evaluation Criteria:

¢ Real-world applicability

e Socialimpact

e Sustainability

e Industry relevance
Focus Area 4: Presentation and Viva-Voce (10 Marks)
The final presentation assesses the overall success of the project.
Evaluation Criteria:

e Professionalism

¢ Communication skills

e Technical mastery

¢ Defense of project outcomes
Expected Outcomes

Students successfully demonstrate project completion, practical impact, and
professional competence.

Benefits of the SLAM Governance & Assessment Model
The SLAM model offers several significant benefits:
Academic Excellence

The structured evaluation process ensures consistent academic quality and continuous
improvement.



Enhanced Project Quality

Regular reviews encourage students to refine methodologies, improve implementation,
and address weaknesses proactively.

Industry Readiness

The model develops technical, managerial, and communication skills that align with
industry expectations.

Innovation Promotion

Dedicated evaluation of innovation motivates students to explore creative solutions and
emerging technologies.

Accountability and Transparency
Clearly defined evaluation criteria ensure fairness and objective assessment.
Continuous Learning

Feedback from review committees enables students to learn from mistakes and improve
performance throughout the project lifecycle.

Contact Details Find out more:
Dr. BD Y Sunil www.iare.ac.in
Dean of SLAM

Email: dean-slam@iare.ac.in
Contact Number: 7730011988

Institute of Aeronautical Engineering
(Autonomous)

Dundigal, Hyderabad - 500 043, Telangana, India
Ph - 040-29705852, 29705853, 29705854
Call +91 8886234501, 8886234502

Enquiries: support@iare.ac.in
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