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NBA ACCREDITATION

we are proud to say that

Babu Banarasi Das
Northern India Institute of Technology

is now Accredited by

INSA

NATIONAL BOARD
or ACCREDITATION

for the Second Time
in Two Undergraduate Programs

Computer Science & Engineering
Information Technology

What is it?
NBA accreditation is a quality assurance process that evaluates and certifies
educational programs, ensuring they meet high standards. It enhances program
credibility, student employability, and aligns with global education benchmarks.
Accredited programs are recognized nationally and internationally, benefiting both
students and institutions.
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The BBD Campus proudly houses a beautiful Ganesh temple, a spiritual haven that infuses the
college with a profound sense of serenity and purpose. The temple's presence on campus is
more than just a place of worship; it symbolizes a bridge between the academic and the
divine, offering students a space to connect with their spirituality amid their educational
journey.

Ganesh Ji, the revered remover of obstacles and the harbinger of wisdom and prosperity, holds
a special place in Hindu tradition. His temple at BBD Campus stands as a testament to these
values, providing students with a sanctuary where they can seek blessings, reflect, and find
solace during their studies. The essence of the temple extends beyond its physical structure,
permeating the entire campus with a spirit of peace and positivity.

For many students, college life is a time of immense growth, but it also comes with its share of
challenges and uncertainties. The Ganesh temple offers a reassuring presence, reminding
students that they are not alone in their journey. It encourages them to pause, pray, and draw
strength from their faith, fostering a holistic approach to education that nurtures both the mind
and the soul. The act of worshiping together also fosters a sense of community, as students
from diverse backgrounds come together in shared reverence, strengthening their bonds and
promoting a culture of mutual respect and support.

The choice of a Ganesh temple specifically holds deep significance. Lord Ganesh, revered as
the deity of beginnings, is invoked at the start of new ventures to ensure success and remove
obstacles. For students embarking on their academic journey, seeking Ganesh's blessings can
be a source of immense comfort and confidence. His wisdom and benevolence inspire students
to pursue their goals with determination and integrity, knowing they have divine support.

Moreover, the Ganesh Ji temple at BBD Campus serves as a reminder of the cultural and
spiritual heritage that underpins our education system. It encourages students to value and
preserve these traditions, recognizing that true education encompasses not just intellectual
growth, but also moral and spiritual de

velopment.




Babu Banarasi

Da s J I Late Bdbl.; rBranm/'asi Das Ji

(1912 - 1985)
Ex Chief Minister
Gouvt. of Uttar Pradesh

“To provide an open opportunity to the young generation for evolving their core
competencies and to build their career as world class professionals with broad
based foundation, in-depth knowledge & versatile personality to meet the
challenges of Global Economy...” - Babu ji's Vision.

Babu Banarasi Das Ji, a born nationalist, in his early youth, joined hands with
Mahatma Gandhi & Jawahar Lal Nehru in the movement to free India from the
clutches of British rule.

During his long political career, he worked as a Minister, Speaker and Member of
Parliament (both Lok Sabha and Rajya Sabha). He also held the position of the
Chief Minister of Uttar Pradesh. His entire life was devoted to secure the dignity
of individuals through selfless service to mankind. He was a humanitarian who
enabled people to realize their goals. He never believed in surrendering to any
forces. Even in the face of death, he would not give in. “Man doth not yield
himself to angels, not even unto death, utterly, saved, by the weakness of his
feeble will.” Babuji always led and inspired people through his own example,
leaving behind a legacy for future generations. We are privileged to inherit that
legacy and perpetuate his memory.
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Dr. Akhilesh Das £z
Gupta Ji .

LATE DR. AKHILESH DAS GUPTA
MBA, LLB, Ph.D.
Ex-Member of Parliament (Rajya Sabha)
Hon’ble Founder Chairman, BBD Group

“We not only make technocrats at BBD, we churn out citizens of the world, perfect in all respect
in all respects, be it leadership, competence, confidence, communication, moral or
knowledge..." - Akhilesh Das Gupta’s Vision.

A distinguished political leader, philanthropist, educationist and social worker, Dr. Akhilesh Das
is the pride of Lucknow city. He has established himself as a worthy son of his illustrious father
Late Babu Banarasi Das Ji.

He has obtained MBA, LLB & Ph.D.(Human Resource Management )degrees, Dr. Akhilesh Das
decided to follow his father's footprints by choosing Social Service as his primary goal. In his
distinguished public life spanning well over three decades, Dr. Das was first elected as the
Mayor of Lucknow in year 1993 and became one of the youngest Mayors of the world.
Subsequently, he was elected as a Member of Parliament (Rajya Sabha) in November 1996 and
was re-elected for a second term in November 2002 till November 2008. Dr. Das has been
elected again as a Member of Parliament (Rajya Sabha) for a third consecutive term in 2008
till 2014.

Dr. Das has been a member of many important parliamentary committees and National level
apex advisory & statutory bodies including the AIMS. He has been a member of the Executive
Committee of AICTE. He had been the Chairman Parliamentary Standing Committee for
Industries. He also served with distinction as the Union Minister of State for Steel and made a
place for himself as one of the foremost National leaders.



Contribution To Sports

Dr. Akhilesh Das is an enthusiastic sports person. He underwent an exhaustive training in
England as a Junior Badminton player. Later, he represented and captained the U.P. State
Badminton team for many years and won many National & International tournaments including
the National Doubles Championship. His love for other sports is no less. He has been
instrumental in organizing and facilitating many National level tournaments in various sports.
Presently he is the president of the U.P. Olympic Association & Chairman of Badminton
Association of India.

Contribution To The Cause Of Education

As a social thinker, Dr. Das realized the need of Quality Technical & Professional education for
the overall growth and upliftment of the masses and development of the State of Uttar
Pradesh. Accordingly, Babu Banarasi Das Educational Society (BBDES) was founded through
which the torch for higher professional education was lit in Lucknow, the Capital of U.P. The

first institution in the series, Babu Banarasi Das National Institute of Technology & Management
(BBDNITM) was established in 1998.

Travels And Experiences

He has travelled extensively to U.K., U.S.A., Japan, France, Switzerland, Spain, Portugal, Sau
Pualo etc. on several occasions. Dr. Das has attended several World Seminars and Conferences
including UNO sponsored Conference of Mayors (Japan) in 1993 and UNCTAD XI Conference
(Brazil) in 2004. As the Mayor of Lucknow, he attended the International Children’s Game held
in Canada in 1994 and led the Indian Badminton Team as its Chief-de-Mission at the Athens
Olympics in August 2004. Dr. Das also led a team of academicians to various European
countries to study their education systems in the year 2002.

Dr. Akhilesh Das

Gupta Ji




Mrs. Alka Das

L v
upta Ji .
MRS. ALKA DAS

M.B.A,, L.L.B.
Chairperson, BBD Group

A lady with spirit, determination and zeal, Mrs. Alka Das has been the driving
force behind her husband Dr. Akhilesh Das. She is the daughter of Late Justice D.
P. Gupta, who held high positions in the State of Rajasthan, as its Governor and
Chief Justice. She was brought up on Gandhian ideals and philanthropic
traditions.

Mrs. Das is a Management expert and a legal luminary who has a long
involvement with issues of social justice and women empowerment in our country.
She is a legal consultant to several reputed organizations and an active Social
Worker. She is connected with many National Social & Educational
Organizations. She is also a Life Member of the “Rajasthan High Court Bar
Association”. The establishment of Northern India Engineering College, Lucknow
was an initiative taken by her to provide quality professional education to match
the International Standards.

She has travelled extensively to countries like Denmark, Italy, Japan, France,
Switzerland, UK and USA to study the pattern of education and facilities provided
to the students there. As a Co-founder of Babu Banarasi Das Group of
Educational Institutions, Mrs. Das has made a fertile attempt to nurture a
generation of self-made and highly motivated students with an inbuilt
commitment to do something constructive for the Country



Mr.Viraj Sagar

~
q s I Mr. Viraj Sagar Das

B.A LL.B (Hons.),
Advocate
President, BBD Group

“Education is the most powerful weapon which you can use to change the world”
- Nelson Mandela

Babu Banarasi Das University has its roots lying deep in quality education
practices that equip each student with broad outlooks to prepare them for this
futuristic world. We are committed to providing the education that fulfils the
needs of today’s world. Today, education is not limited to textbook courses and
their practical implementation. Education has been through o major
transformation where apart from the syllabus, it has become imperative to
inculcate some extra skills in the students so that they could truly succeed in their
lives. We encourage our students to perform well in their academics and also to
take active participation in all the co-curricular activities to develop interpersonal
skills, take up challenges, be self-dependent and most importantly, have a good

time while learning.

To quote Dr. A.P.J.Abdul Kalam, “Learning gives creativity, creativity leads to
thinking, thinking provides knowledge, and knowledge makes you great”.
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Message V4

Prof. (Dr.) V. K. Singh
Director (Engg.), BBDNIIT, Lucknow

Dear Readers,
"One child, one teacher, one book, one pen can change the world." - Malala Yousafzai

It gives me immense pleasure to introduce our Computer Science and Engineering
Departmental college magazine at Babu Banarasi Das Northern India Institute of Technology
(BBDNIIT), Lucknow. Since its inception, BBDNIIT has been committed to providing quality
technical education and developing competent technocrats who are socially sensitive and
committed to excellence on a global scale.

For over 17 years, BBDNIIT has stood as a beacon of academic excellence and innovation in the
field of engineering. Our esteemed faculty, state-of-the-art infrastructure, and rigorous
academic processes are all geared towards nurturing talent and fostering an environment of
growth and learning.

In this magazine, you will find a vibrant showcase of the creativity, dedication, and hard work of
our students and faculty. It reflects the dynamic and inclusive community we have cultivated,
where every student is encouraged to pursue their passions and excel both academically and
personally. Our systematic teaching-learning process prepares students for the challenges
ahead, equipping them with the knowledge, skills, and ethical values necessary to make
significant contributions to society.

The global technology landscape is evolving rapidly, and to remain competitive, our students
must be prepared to face new challenges head-on. BBDNIIT is dedicated to training students to
meet these challenges with confidence and competence. We continue to strive for excellence
in professional education, aiming for new heights and fostering a thinking, professional order.

| encourage all students to make the most of their time with our dedicated faculty and staff, to
develop their proficiency, and to grow both personally and professionally. The doors of our

faculty members are always open for guidance and support.

With best wishes for your continued success and growth.



HOD's

Message

Prof.(Dr.) Anurag Shrivastava
Head of department

Dear Readers,
“The roots of education are bitter, but the fruit is sweet.” —Aristotle

It is a matter of pleasure to speak with all of you through this magazine. We all can take pride
from the fact that each one of us has contributed to the present day glory and growth of our
college.

| am happy to note that various initiatives are taken by the faculty to disseminate knowledge by
organizing conferences, training programs and workshops. Expert lectures are also organized
by various departments from time to time to keep abreast with the latest developments in the
eld of science and technology.

For over 17 years, BBDNIIT has stood as a beacon of academic excellence and innovation in the
field of engineering. Our esteemed faculty, state-of-the-art infrastructure, and rigorous
academic processes are all geared towards nurturing talent and fostering an environment of
growth and learning.

In this magazine, you will find a vibrant showcase of the creativity, dedication, and hard work of
our students and faculty. It reflects the dynamic and inclusive community we have cultivated,
where every student is encouraged to pursue their passions and excel both academically and
personally. Our systematic teaching-learning process prepares students for the challenges
ahead, equipping them with the knowledge, skills, and ethical values necessary to make
significant contributions to society.

The global technology landscape is evolving rapidly, and to remain competitive, our students
must be prepared to face new challenges head-on. BBDNIIT is dedicated to training students to
meet these challenges with confidence and competence. We continue to strive for excellence
in professional education, aiming for new heights and fostering a thinking, professional order.

| encourage all students to make the most of their time with our dedicated faculty and staff, to
develop their proficiency, and to grow both personally and professionally. The doors of our

faculty members are always open for guidance and support.

With best wishes for your continued success and growth.



Institute Vision

To establish a multi-disciplinary environment with excellence in technical

education and research for developing competent professionals who meet

the challenges of industrial and societal development with human values
and ethics.

Institute Mission

To provide an excellent environment with supporting infrastructure to prepare
globally competent professionals acceptable to industry and society.

To inculcate a spirit of research, innovation and entrepreneurship by exposing
multi-disciplinary approach.

To motivate aspiring graduates to solve real life problems with zeal of
lifelong learning.

To imbibe a healthy environment which helps to develop intellectual

capabilities among graduates to transform them into professionals with
human values and ethics.




Department's Vision

To provide a conducive environment for learning and create research

opportunities in the field of Computer Science and Engineering to meet
global requirements using the latest technologies with ethical values.

Department's Mission

To provide theoretical and practical concepts across the Computer
Science discipline.

To impart an education that is well suited to meet the challenging
software needs of the industry.

To nurture the undergraduate students with multi-disciplinary and

research activities to grow as professionals.

To empower students with moral and ethical values.




PROGRAMME EDUCATIONAL
OBJECTIVES

Program Educational Objectives (PEOs)

To Encourage students to strengthen their technical
capabilities for providing solutions to meet industrial and
societal needs.

To groom graduates as professional engineers to work
with leadership and problem solving skills.

Program Outcomes (POs)

POI: Engineering knowledge: Apply the knowledge of
mathematics, science, engineering fundamentals, and
an engineering specialisation to the solution of complex
engineering problems.

PO2: Problem analysis: Identify, formulate, review
research literature, and analyse complex engineering
problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and
engineering sciences.

PO3: Design/development of solutions: Design solutions
for complex engineering problems and design system
components or processes that meet the specified needs
with appropriate consideration for the public health and
safety, and the cultural, societal, and environmental
considerations.

PO4: Conduct investigations of complex problems: Use
research-based knowledge and research methods
including design of experiments, analysis and
interpretation of data, and synthesis of the information
to provide valid conclusions.




Program Outcomes (POs)

PO5: Modern tool usage: Create, select, and apply
appropriate  techniques, resources, and modern
engineering and IT tools including prediction and
modelling too complex engineering activities with an
understanding of the limitations.

PO64: The engineer and society: Apply reasoning
informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional
engineering practice.

PO7: Environment and sustainability: Understand the
impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate
the knowledge of, and need for sustainable
development.

PO8: Ethics: Apply ethical principles and commit to
professional ethics and responsibilities and norms of the
engineering practice.

PO9: Individual and team work: Function effectively as
an individual, and as a member or leader in diverse
teams, and in multidisciplinary settings

Program Specific Outcomes (PSOs)

e Ability to design and develop solutions for societal

problems by using emerging technologies and
standardized emerging principles.
Develop and understanding for conceptual and
practical aspects of programming languages with
databases and develop solutions using suitable data
structures and algorithmic techniques




Departmental Events & Seminars

BB sasueananasiDas @@ e Expert Talk on Career Advancements by Red
w5, RED HAT Academy Hat Academy held at BBDNIIT

Department of Computer Science Engineering

espor Tatkon CArGGT Advancements e Talk delivered by Shirish V. Pandey (APAC Lead,
Red Hat Academy)

(7] 2nd November, 2023
(21 10:00 am - 12:00 noon
@ Room No. 708, BBDNIT, Lucknow

e Held in association with the I[ElI Student’s
| Enginasring Chapter of Information Technology to enhance
Dr. Swastl Agrausl |y Gapter of CSE, BBDNIIT, LKO students' analytical capabilities

irects
Cordially invite you to attend

offiine studencwerkshopor: | @ The program provided students with hands-on

“Mobile and Cross-Platform App
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Verne: TOB, th Fioor,

—— industry-relevant technologies.

Internal Hackathon for SIH 2023

e BBDNIIT conducted an internal hackathon to
select top talent for the Smart India Hackathon
(SIH) 2023
e The event encouraged students to develop
A creative solutions for real-world problems
under the MoE's Innovation Cell initiative.




INDUCTION & ORIENTATION 2024

It was successfully organized by the Value Education Cell in collaboration
with Dyutiman - The Literary Society of BBDNIIT, which includes active
participation from many students of the CSE Department.

The event aimed to welcome the new batch of students and introduce
them to the academic culture, values, and opportunities available at the
institute.

An inspiring address by the esteemed Director motivated the students to
pursue excellence in academics, innovation, and personal development.
Various interactive activities, introductions to student clubs, and
committee presentations were conducted to help newcomers understand
the vibrant campus ecosystem.

Overall, the induction programme served as a platform to build
connections, inspire confidence, and familiarize students with the diverse
opportunities within the college community.

INSPIRUS 3.0 - ANNUAL LITERARY FESTIVAL

It was successfully organized by Dyutiman - The Literary Society of
BBDNIIT, celebrating creativity, expression, and the spirit of literature
among students.

The festival was conducted under the leadership of Chirag Saxena, a 4th
year B.Tech ECE student and the current Coordinator of Dyutiman, whose
dedication and vision played a key role in the successful execution of the
event.

The festival featured engaging events such as debates, creative writing,
poetry recitation, storytelling, and extempore speaking, encouraging
students to showcase their ideas and talents.

INSPIRUS 3.0 served as a platform for young minds to express their
thoughts, develop communication skills, and celebrate the power of
words and ideas.

The festival once again highlighted the commitment of Dyutiman towards
promoting literary excellence and intellectual engagement within the
campus.




The Rise of Multimodal Al: Beyond Text-

Based Intelligence

Artificial Intelligence is no longer limited to understanding and generating text. The latest
wave of innovation is driven by multimodal Al—systems capable of processing and integrating
multiple forms of data such as text, images, audio, and video. This shift marks a major
evolution in how machines perceive and interact with the world, bringing Al closer to human-
like understanding.

What is Multimodal Al?
Multimodal Al refers to systems that can analyze and combine different types of inputs
simultaneously. Unlike traditional Al models that specialize in a single data type (like text-only
chatbots or image classifiers), multimodal systems can:

* Understand a question asked in text while analyzing an accompanying image

» Generate descriptions for videos

* Interpret voice tone along with spoken words

» Combine visual and textual context for better decision-making
In simple terms, it's Al that doesn't just “read” or “see”—it understands context across multiple
senses.

Why Multimodal Al is Rising Now
Several technological advancements have accelerated the growth of multimodal Al:
1. Improved Deep Learning Architectures

Transformers and large-scale neural networks can now process diverse data types in unified
frameworks.

2. Massive Data Availability

The internet provides vast amounts of multimodal data—videos, images, audio, and text—
fueling training at scale.
3. Powerful Computing Resources

Modern GPUs and cloud infrastructure allow training of highly complex models.
4. Real-World Demand

Industries require Al systems that can interact naturally with humans, not just through text but
through voice, visuals, and behavior.

Key Applications of Multimodal Al

1. Healthcare

Multimodal Al can analyze medical images (like X-rays) alongside patient history and doctor
notes to improve diagnosis accuracy.



2. Autonomous Systems

Self-driving cars rely on multiple data streams—camera feeds, sensor data, GPS, and
real-time environment analysis.

3. Customer Experience & Support

Al assistants can understand tone of voice, facial expressions, and text queries to provide
more personalized responses.

4. Content Creation

Al tools can generate images from text prompts, create videos, or even combine voice
and visuals for storytelling.

5. Fraud Detection & Security

Systems can analyze voice patterns, behavioral data, and transaction records to detect
suspicious activity more effectively.

Advantages Over Traditional Al
» Better Context Understanding: Combines multiple signals = more accurate decisions
¢ Human-like Interaction: Communicates through voice, visuals, and text
* Higher Accuracy: Reduces errors caused by relying on a single data source
 Versatility: Applicable across industries and use cases

Challenges and Limitations
Despite its potential, multimodal Al faces several challenges:
e Data Complexity: Handling and aligning different data types is difficult
* High Computational Cost: Requires significant processing power
 Bias and Ethical Concerns: Multiple data sources can amplify bias
* Integration Issues: Combining models and pipelines is technically complex

The Future of Multimodal Al
The future of Al lies in fully integrated intelligent systems that can see, hear, speak, and
reason simultaneously. We are moving toward:

e Al assistants that understand emotion, context, and intent

e Smart devices that operate independently in real-world environments

¢ Seamless human-Al interaction across multiple sensory channels
Multimodal Al is expected to power the next generation of innovations in education,
healthcare, entertainment, and automation.

Mohd Ayan

2" Year

2300560100134

Computer Science & Engineering



Smart Cities Powered by loT and Al

Cities are expanding faster than ever, bringing challenges like traffic congestion, pollution,
energy demand, and public safety. To tackle these issues, governments and urban planners
are turning tfoward smart cities—urban environments enhanced by Internet of Things (loT) and
Artificial Intelligence (Al). Together, these technologies are transforming cities into intelligent
ecosystems that can sense, analyze, and respond in real time.

What is a Smart City?

A smart city uses connected devices (loT) and intelligent systems (Al) to collect and analyze
data, improving urban services and quality of life. From traffic lights that adapt to congestion
to energy grids that optimize consumption, smart cities aim to make urban living more
efficient, sustainable, and responsive.

Role of loT in Smart Cities
loT forms the foundation of smart cities by enabling data collection through sensors and
devices.
Examples of loT in cities:

* Smart Traffic Sensors: Monitor vehicle flow and reduce congestion

» Environmental Sensors: Track air quality, noise levels, and temperature

* Smart Meters: Measure electricity and water usage in real time

» Waste Management Systems: Detect when bins are full and optimize collection routes
These devices continuously generate data, creating a digital layer over physical
infrastructure.

Role of Al in Smart Cities

While loT collects data, Al acts as the brain that analyzes and makes decisions.

Key Al functions:
* Predictive Analytics: Forecast traffic patterns, energy demand, or crime hotspots
¢ Automation: Adjust traffic signals, lighting, and resource distribution automatically
 Pattern Recognition: Identify anomalies such as accidents or system failures
 Decision Support: Assist city authorities in planning and policy-making

Al transforms raw data into actionable insights.



Key Applications of Smart Cities

1. Smart Transportation

Al-powered traffic systems analyze real-time data to reduce congestion and optimize
routes. Public transport can be scheduled dynamically based on demand.

2. Energy Management

Smart grids use Al to balance electricity supply and demand, reducing waste and
promoting renewable energy usage.

3. Public Safety

Surveillance systems combined with Al can detect unusual activities, improving response
time for emergencies.

4. Healthcare

Remote monitoring systems track patient health using loT devices, enabling faster
medical intervention.

5. Waste & Water Management

loT sensors monitor waste levels and water usage, ensuring efficient resource allocation.

Benefits of Smart Cities
* Improved Efficiency: Automated systems reduce delays and resource waste
 Sustainability: Better energy and resource management lowers environmental impact
* Enhanced Quality of Life: Faster services, safer environments, and cleaner cities
» Data-Driven Governance: Decisions based on real-time insights

Challenges and Concerns
Despite the advantages, smart cities face several challenges:

Data Privacy & Security: Massive data collection raises concerns about misuse
High Implementation Cost: Infrastructure development requires heavy investment
Technology Integration: Combining multiple systems can be complex

Digital Divide: Not all citizens may benefit equally from advanced technologies

Future of Smart Cities
The future of smart cities lies in deeper integration of Al and loT with emerging
technologies:

e 5G Networks for faster communication between devices

» Edge Computing for real-time data processing

* Digital Twins to simulate and optimize city planning

» Autonomous Systems like self-driving public transport
Cities will evolve into self-regulating environments capable of adapting dynamically to
changing conditions.

Sahil Khan

2" Year

2300560100183

Computer Science & Engineering



Bias in Al: A Hidden Threat in Machine

Learning Systems

Artificial Intelligence (Al) is increasingly shaping decisions in hiring, healthcare, finance,
policing, and beyond. While these systems promise efficiency and objectivity, they often
inherit and amplify biases present in the data and design choices behind them. The result is a
hidden but powerful threat: machine learning systems that can systematically disadvantage
certain groups while appearing neutral.

What is Bias in Al?
Bias in Al refers to systematic and unfair favoritism or discrimination produced by an
algorithm. It can manifest when models produce outcomes that consistently benefit one
group over another based on attributes like race, gender, age, language, or socioeconomic
status.
Crucially, bias is not always intentional. It often emerges from:

* Historical data that reflects past inequalities

* Imbalanced datasets that underrepresent certain groups

 Design decisions that embed subjective assumptions

How Bias Enters Machine Learning Systems
1. Biased Data
Models learn patterns from data. If the data is skewed, the model will reflect that skew.
o Example: A hiring model trained on past resumes may prefer candidates similar to
previous hires.
2. Sampling Bias
If certain populations are underrepresented, the model performs poorly for them.
* Example: Facial recognition systems struggling with darker skin tones.
3. Labeling Bias
Human annotators bring their own assumptions into labeling data.
o Example: Sentiment labels influenced by cultural context.
4. Algorithmic Bias
Even with good data, model design choices can introduce bias.
» Example: Optimization for overall accuracy may ignore minority groups.

Real-World Impact of Al Bias
1. Hiring and Recruitment
Al screening tools may favor specific demographics based on historical hiring trends.



2. Healthcare

Biased datasets can lead to misdiagnosis or unequal treatment recommendations.
3. Financial Systems

Credit scoring algorithms may disadvantage individuals from certain backgrounds.
4. Law Enforcement

Predictive policing tools may disproportionately target certain communities.

Why Al Bias is Dangerous
* Invisible: Bias often goes unnoticed because Al decisions appear “objective”
* Scalable: A biased model can affect millions of users simultaneously
¢ Reinforcing Inequality: It can perpetuate and amplify existing social disparities
o Loss of Trust: Users may lose confidence in Al-driven systems

Mitigating Bias in Al
Addressing bias requires a multi-level approach:
1. Better Data Practices
» Use diverse and representative datasets
e Regularly audit and clean data
2. Fairness-Aware Algorithms
* Incorporate fairness constraints during training
 Evaluate models across different demographic groups
3. Transparency & Explainability
* Develop models that can explain their decisions
* Enable auditing and accountability
4. Human Oversight
* Keep humans in the loop for critical decisions
 Establish ethical review processes
Challenges in Eliminating Bias
 Defining Fairness: Different contexts require different fairness definitions
» Trade-offs: Improving fairness may reduce overall accuracy
e Data Limitations: Truly unbiased data is difficult to obtain
o Complex Systems: Modern Al models are often hard to interpret

The Future: Toward Ethical Al
The future of Al depends not only on innovation but also on responsibility. Organizations
are now focusing on:

o Ethical Al frameworks

* Regulatory compliance

* Bias auditing tools

¢ Inclusive Al design practices
As Al continues to integrate into everyday life, ensuring fairness is not optional—it is
essential.

Kshitiz Sengar

2" Year

2300560100120

Computer Science & Engineering



LITERARY GURU
AWARD 2025

FELICITATION .
ACCLAMATIONS &
CONGRATULATIONSI
HEARTIEST
CONGRATS ON
ACHIEVING SUCH A
SIGNIFICANT

MILESTONE

LITERARY GURU 2025

Sahil Khan (2™ year) 2300560100134 CSE student,
has been awarded the prestigious Literary Guru
2025 for his exceptional contribution to the literary
culture of the institution.

Known for his depth of thought, eloquence, and
leadership within literary activities, he has played a
vital role in guiding and inspiring fellow students.

His dedication to literature and mentorship has
significantly ~ strengthened the creative and
intellectual environment of the society.

“The future belongs to those who turn knowledge into

innovation and effort into excellence.”



Lane Line Detection System

for Vehicle Using Python

Authors: Soni Yadav, Kratika Tripathi, Ankan Singh, Vikas Porwal
Publishing Journal: International Journal for Research in Applied Science &
Engineering Technology (IJRASET)

DOI: Not Available

Keywords: Face Recognition, Automated Attendance System, Image Processing,
Deep Learning, Computer Vision, Face Detection, Face Matching

Abstract:
This research presents a real-time collision detection and lane assistance system
implemented using Python and OpenCV. The system leverages computer vision
techniques to detect vehicles and lane lines, calculate distances to detected
objects, and issue timely alerts to prevent collisions. The implementation aims to
enhance driver safety by providing real-time feedback about the vehicle's
surroundings. This paper details the system's design, methodology, and
performance evaluation. Keywords: Collision Detection, Lane Assistance,
OpenCV, Python, Computer Vision, Real-Time Processing.

The first one, called the Safety Time
Algorithm, checks how much time is left before a potential collision and compares
it to a safety threshold. It mainly uses something called Time to Collision (TTC) as
a key factor. The second type, known as the Safety Distance Algorithm, looks at
the minimum space required between a car and an obstacle to avoid a collision.
This is the distance the car should maintain under the current conditions. To make
this work, we developed a smart computer program using Python, a programming
language known for its simplicity and flexibility. Python allows programmers to
write less code but still express complex ideas clearly. It supports various
programming styles and comes with a large library of functions, making it suitable
for a wide range of applications.
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Abstract:

The rapid growth of the banking sector in India has increased the need for efficient
and secure management systems capable of handling large volumes of transactions
and customer data. Traditional banking operations often face challenges related to
inefficiency, risk management, and customer service. This research presents a
Banking Management System (BMS) designed to streamline banking operations,
enhance security, and improve customer satisfaction.

The proposed system provides functionalities such as account management,
transaction processing, loan handling, and customer data management. It
incorporates modern technological advancements including digital banking
solutions and structured data handling to ensure scalability and efficiency. The
system also emphasizes risk management and regulatory compliance, which are
critical in the banking sector.

The implementation demonstrates improved operational efficiency, better customer
relationship management, and enhanced data security through multi-level
protection mechanisms. The results indicate that adopting such systems can
significantly reduce operational risks, improve service quality, and provide a
competitive advantage to financial institutions. Overall, the Banking Management
System offers a reliable and scalable solution for modern banking needs while
addressing challenges in security, efficiency, and customer satisfaction.
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Abstract:

The increasing demand for railway transportation and the limitations of traditional
boarding systems have led to challenges such as overcrowding, long queues, and
unauthorized passenger entry. This research proposes an Automation of Rail
Boarding System aimed at digitizing the entire process from ticket booking to
passenger boarding. The system integrates online ticket booking with QR code-
based authentication to streamline passenger verification and reduce manual
intervention.

The proposed solution generates a unique QR code during ticket booking, which
can be scanned at train coaches to validate passenger identity and booking details
in real time. The system architecture includes a web-based platform for ticket
reservation, database management for passenger information, and scanning
devices installed at boarding points. As illustrated in the flowchart on page 2, users
interact with the system through booking, QR generation, and verification stages,
ensuring a seamless and automated workflow.

The implementation demonstrates significant improvements in efficiency by
reducing waiting time, eliminating unauthorized boarding, and minimizing physical
crowding at stations. Additionally, the system enhances passenger convenience by
enabling real-time booking and verification, even at the time of boarding. The
findings suggest that such a digital boarding system can greatly improve railway
operations, ensure better security, and enhance overall passenger experience.
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Abstract:

Drowsy driving is a significant contributor to road accidents worldwide, accounting
for a substantial percentage of fatal incidents caused by reduced alertness and
fatigue. This research presents a Drowsiness Detection System (DDS) that leverages
machine learning and computer vision techniques to monitor driver alertness in real
time. The system focuses on analyzing eye states to determine drowsiness and
provides timely alerts to prevent accidents.

The proposed system utilizes a Convolutional Neural Network (CNN) model built
using Keras to classify eye states as open or closed. The methodology includes data
collection and preprocessing, model training, and real-time evaluation using
webcam input. As illustrated in the flowchart on page 4, the system follows a
pipeline of face detection, eye extraction, classification, and score-based
drowsiness evaluation. A scoring mechanism continuously tracks eye closure
duration, and when a predefined threshold is exceeded, an alert sound is triggered.
Experimental results indicate strong performance in detecting drowsiness with high
accuracy, precision, and recall, demonstrating the system’s effectiveness in real-
time scenarios. The system operates efficiently even under varying lighting
conditions and can distinguish between normal blinking and prolonged eye closure.
Overall, the proposed solution provides a reliable, non-intrusive, and scalable
approach to enhancing driver safety and reducing accidents caused by fatigue.
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Abstract:

With the increasing use of voice-based communication and digital content,
analyzing sentiment from speech has become a critical area of research. This study
presents a Sentiment Prediction System using voice data to identify emotions and
detect potentially harmful or fraudulent interactions in real time. The system aims to
analyze speech signals and classify them into sentiment categories such as positive
and negative, with potential applications in fraud detection, customer service, and
behavioral analysis.

The proposed system processes audio input by extracting relevant acoustic features
and converting speech into text using speech recognition techniques. As illustrated
in the architecture diagram on page 3, the workflow includes speech input, speaker
discrimination, speech recognition, parsing, and sentiment classification. Machine
learning models are then applied to classify sentiment based on extracted features
from both audio and textual data, enabling a multimodal approach.

The system demonstrates the ability to detect emotional patterns and identify
suspicious or negative interactions, particularly in call-based environments. Despite
challenges such as background noise and data variability, the model provides a
viable solution for real-time sentiment detection. The findings highlight the potential
of integrating voice-based sentiment analysis into applications such as fraud
detection systems, call centers, and intelligent virtual assistants.



Dear Readers,

It is with immense pride and heartfelt excitement that we present to you the
inaugural edition of our departmental magazine, Techvishta! This debut release
is a vibrant volume, woven with the threads of innovation, technical excellence,
and the dynamic spirit that defines the Department of Computer Science and
Engineering at BBDNIIT.

Our dedicated editorial team has poured their heart and soul into every page of
this publication. We have meticulously captured the pulse of our department—
from the academic brilliance in our classrooms to the cutting-edge
advancements in our campus labs. This edition highlights the vibrant energy of
our student societies and the relentless passion of our technical teams, who
continue to push the boundaries of what is possible.

Techvishta stands as a beacon of the ftireless efforts and unwavering
commitment of our students and faculty. Within these pages, you will find a
record of our collective journey:
Academic Milestones: Celebrating the research and publications that
strengthen our foundation.
Technical Synergy: Showcasing workshops on Python, Salesforce, and Mobile
App Development that bridge the gap between theory and industry.
Innovation & Spirit: Capturing the drive of our Hackathon winners and the
vision of our budding entrepreneurs.

This magazine is more than just a publication; it is a celebration of our dreams
and the unyielding spirit of the BBDNIIT family. As you journey through these
pages, we invite you to feel the pulse of our department and embrace the
shared vision that propels us toward greater heights.

Thank you for being part of this incredible journey. Here's to new beginnings,
endless possibilities, and the boundless potential of the CSE department!

With Heartfelt Gratitude,
The Editorial Team

Student : Shivang Agrawal, 3 year, Computer Science & Engineering
Guided By: Prof. (Dr.) Anurag Shrivastava (HOD, CSE)
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