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CHAIRMAN’S MESSAGE

I am delighted to welcome you all to the International Conference on
“Contemporary Engineering and Technology” (ICCET 2026) which brings
together experts and academics from around the world. The conference this year
has brought together a tremendous and rich diversity of authors and speakers from
universities, government and industry to share ideas and new perspectives on a
wide range of Communications, Electronics, Networking, Computer Science,
Mechanical and Electricals research and technologies. Addressing the new
technical and business issues are essential to advance in today's engineering and
technological environments. In order to provide an outstanding technical level for
the presentations at the conference, we have invited more than 15 distinguished
experts in the Engineering and Technology field to participate in the Advisory
Committee. Academic excellence has always been the hall mark of our institute
and we are committed to provide a comprehensive education which seeks to
develop the students into academically proficient, morally upright and socially well
integrated individuals. I would like to express my thanks to all authors for their
outstanding contributions and in particular the members of the program board for

their competent evaluation of the large number of submissions

We are very pleased with the quality, depth, and breadth of this year's

technical program. I wish you a most enjoyable experience at the Conference.

Dr.K.Vasudevan

Chairman
Prince Group of Educational Institutions



VICE CHAIRMAN’S MESSAGE

The words “Engineering” and “Technology” are not just words but are vital
disciplines that guide the world by bringing huge changes to the current way of
living. Modern Engineering and Technological innovations are making people
think that nothing is impossible in this world. Everything can be achieved with
an extremely powerful vision and a path to attain that vision. If a person is doing
a marvel, keep in mind that you too can outshine them with perseverance. Dr. A.
P. J Abdul Kalam said “Dream is not something that comes when you sleep, it is
something that doesn’t let you sleep”, so, dream a lot about how to bring
changes and try to make the changes come true. Remember earning money is
not life; it is just a part of life which can be easily earned when you do it with
dedication. Science and technology have become so closely intertwined, and I

hope the conference will help you to reinforce each other.

We are very much elated in welcoming you all to our college for the 14t

International Conference on Contemporary Engineering and Technology and I

wish the students all the very best for their presentations.

Dr. V.Vishnu Karthick,
Vice Chairman,

Prince Shri Venkateshwara Padmavathy Engineering College.



ADMINISTRATIVE OFFICER’S MESSAGE

The world 1s growing fast in fact it grows in such a way that a thing invented
yesterday becomes obsolete today, which means there is a plethora of competition
in each and every discipline of engineering and technology. This scenario goes
well with a famous quote of a philosopher Heraclitus, who said, “Change is the
only constant in this world.” Now a days people need new inventions for their
daily works so that they can do it with ease. People not only need to do their
activities with ease but they also need it to be done within a period of time. As an
engineer we need to solve problems that are left unsolved. As a way of showcasing

the talents of young minds to find solutions we have organised this 14t

International Conference on Contemporary Engineering and Technology.

I welcome you all to this event, my warm wishes to the students who are going to
present their papers and also hearty thanks for the staff who have made this event a

great success.

Er. K. Parthasarathy
Administrative Officer

Prince Group of Educational Institutions



PRINCIPAL’S MESSAGE

I express my happiness to meet you through this 14™ International Conference on Contemporary
Engineering and Technology (ICCET 2026). I am much delighted to convey my warm greetings to
the Guests and the Host. We, at Prince Shri Venkateshwara Padmavathy Engineering College and
Prince Dr. K. Vasudevan College of Engineering and Technology, Ponmar, Chennai impart
futuristic technical education and instil high pattern of discipline. Education is sweeter and
valuable when it promotes the blossoming of natural talent that enriches students to be self reliant
individuals. The scenario of technical education in India is now in a transformational phase as
compared to earlier times. We are in a compelling era where global conditions require
conventional practices which make one to change and adapt to suit the present requirements and
also address futuristic needs. The college is committed in enhancing the quality of service delivery,
providing practical cum industrial-oriented programs and ensuring a valuable campus environment
for the faculty and students. With the support of the Management, faculty members, staff and
students are excelling in their work. The holistic and comprehensive education provided in the
College will enlighten the students and enable them to face the challenging world. Research is the
key parameter to promote the individuality to horizon. In order to create the best engineers we
have organized the international conference to enhance the research activities of the budding
engineers.

This proceeding of the conference has been documented with utmost care. I believe strongly that,
this will stand as a great source of knowledge and researchers. With immense pleasure and pride, I

welcome all the participants and convey my best wishes for ICCET 2025.

Dr. G Indira
Principal
Prince Shri Venkateshwara Padmavathy Engineering College
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PRINCIPAL’S MESSAGE -~

4th International Conference on

I am indeed most delighted to chair this 1

Contemporary Engineering and Technology (ICCET 2026). The sharp, clear sighted
vision and precise decision making powers of our management has benefited our
college to stay competitive. The Pedagogy at the Institute is Modern where a variety
of learning, behavioural tools are used in quality pursuance of knowledge,
development of skills, attitudes, and values complemented by academia-industry
interface imparting uniqueness to our programme. The Institute focuses on the
holistic development of its students through variety of methodologies and
extracurricular activities the whole year round. Today, we live in an era of
incredibly rapid technological change. Technology has dominated our lives and we
now have the ever evolving technology at our finger tips. Symposium, Seminars
and International Conferences and Workshops are organized in the institute for their
overall development. Teaching and Research are the two primary activities through

which we fulfil our Mission and Objective. The Institute takes pride in welcoming

the National and International participants for 14™ International Conference.

With a firm foundation of the past and high hopes for a bright future, I wish
everyone good luck and prosperity ahead. May we grow many technological wings!
Dr. T.Sunder Selwyn

Principal
Prince Dr. K. Vasudevan College of Engineering and Technology.



ABOUT INSTITUTION

Prince Educational Society was established in 1978 by our Founder - Chairman Dr. K. Vasudevan,
M.A., B.Ed., Ph.D. Going down memory lane in the seventies, our Chairman had realized the need for
an Institution which will serve as a role model and stand apart from other Educational Institutions.

VISION

The main aim of Prince Shri Venkateshwara Padmavathy Engineering College & Prince Dr. K.
Vasudevan College of Engineering & Technology is to meet the challenges and demand of the highly
advanced scientific and technological fields and to prepare to meet the man power needs of the world.

MISSION

To provide goal-oriented, quality-based and value-added education through state-of-the-art
technology on a par with international standards. To promote nation - building activities in science,
technology, humanities and management through research.To create and sustain a community of
learning that sticks on to social, ethical, ecological, cultural and economic.

OUR GROUP OF INSTITUTIONS

Prince Shri Venkateshwara Padmavathy Engineering College
Prince Dr. K. Vasudevan College of Engineering & Technology
Prince Shri Venkateshwara Arts and Science College

Prince Matriculation Higher Secondary School 7, Kannagi Street, Madipakkam to Puzhuthivakkam,
Chennai 091

Prince Sri Vari Vidyalaya CBSE School, 93, College Road, Nanganallur, Chennai 114.

Prince Sri Vari Vidyalaya CBSE School, 12, Kannagi Street, Madipakkam to Puzhuthivakkam,
Chennai 91

Shri Venkateshwara Higher Secondary School, 9, Kannagi Street, Madipakkam to Puzhuthivakkam,
Chennai 91

Prince Matriculation Higher Secondary School, 67&68, College Road, Nanganallur, Chennai 114
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Greetings to all esteemed faculty, researchers, industry leaders, and students attending
the 14th International Conference on Contemporary Engineering and Technology
(ICCET 2026) at Prince Shri Venkateshwara Padmavathy Engineering College, Chennai,
India. I am honored to be delivering the keynote address at this prestigious event on
March 22nd & 23rd. This conference is a platform to explore the new innovations and
trends shaping the landscape of engineering and technology. This conference fosters a
dynamic environment where all researchers can engage in thought-provoking
discussions, share ground-breaking research findings, and forge meaningful
collaborations. These interactions will undoubtedly spark innovation and propel us
towards a future brimming with possibilities.

[ am eager to connect with all of the delegates and witness the innovative ideas that
emerge from this vibrant gathering. Together, let us push the boundaries of knowledge
and create a future where engineering, technology, and management work in harmony
for the betterment of our world.

[ look forward to a stimulating and productive conference!!

DR. SUGAPRIY A DHANASEK ARAN
PROFESSOR, DEPARTMENT OF MICROBIOLOGY
MANIPAL UNIVERSITY COLLEGE MALAYSIA
MELAK A, MALAYSIA
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INFANT CRY CLASSIFICATION USING ENTROPY AND DYNAMIC TIME WARPING FEATURES WITH MACHINE LEARNING
757 | ICCET263795 AND DEEP LEARNING MODELS
A SECURE AND PRIVACY-AWARE CROWD SAFETY SYSTEM FOR EARLY PREVENTION OF STAMPEDE INCIDENTS AT
758 | ICCETPV260575 PUBLIC EVENTS
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REPAIRGO: Al-DRIVEN MULTI-DOMAIN REPAIR COORDINATION WITH INTELLIGENT TECHNICIAN SELECTION AND
764 | ICCETPV260704 WORKFLOW AUTOMATION
765 | ICCETPV260552 NEXT-GEN AI-DRIVEN MOCK INTERVIEW PLATFORM WITH REALISTIC PRACTICE AND REAL-TIME FEEDBACK
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776 | ICCETPV260463 SKILLMAP-LLM: PERSONALIZED SKILL ROADMAP GENERATOR WITH ADAPTIVE LEARNING & CAREER ALIGNMENT
777 | ICCETPV260783 MULTI-MODAL LMS USING Al: VARK STYLE CLASSIFICATION
778 | ICCETPV260235 AI-DRIVEN REAL TIME SMART FARMING APPLICATION
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787 | ICCET263554 SELF-LEARNING AUTONOMOUS CYBER DEFENSE AGENTS FOR AI-EMPOWERED SECURITY OPERATIONS

TRAVELVISTA: AN Al ASSISTED SMART TRAVEL PLANNING SYSTEM USING RECOMMENDATION AND ROUTE
788 | ICCETPV260790 OPTIMIZATION ALGORITHMS

789 | ICCET263080 SECURECHAIN BLOCKCHAIN-DRIVEN PRIVACY SOLUTIONS
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India's gradual transition toward high ethanol blended petrol (E20) is a critical step toward energy sustainability.
However, a large fraction of the existing vehicle fleet remains incompatible with E20 fuel and vehicle owners
often lack reliable, vehicle-specific information regarding fuel suitability. The existing fuel locators or
navigation platforms primarily focus on the location and pricing details without addressing fuel compatibility or
verifying the correctness of data reported by the users. This paper presents a verified crowdsourced fuel
availability and compatibility mapping system designed for Indian vehicles. The system autonomously verifies
crowdsourced fuel information with a Data Verification Engine (DVE) that improves the reliability of user
contributed data using trust scoring, temporal validation, location validation and consensus mechanisms. Unlike
conventional crowdsourcing approaches, the system emphasizes vehicle-centric decision support, enabling users
to identify fuel stations offering compatible petrol for their vehicles.
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Breast cancer has grown into a leading cause of mortality worldwide. In this proposed system, we have created
an interactive platform where an administrator can control all the features, such as uploading the data set and
instructing the models, from a dashboard that is easy to use. In our proposed system, the administrator logs in
and starts the workflow by using the Load Data option to upload the whole dataset. We are putting the following
algorithms into the system: Gradient Boosting and Capsule Networks. Gradient Boosting uses a series of
ineffective learners to learn patterns in the extracted features. This weak learners will eventually come together
to form a robust predictive model. On the other hand, This capsule Networks keep the spatial orientation and
part-whole dependencies in mammogram images, which helps them find hierarchical relationships. The results



indicate that CNN, in conjunction with Capsule Net, enhanced the efficacy of recognizing and categorizing
breast cancer with maximal precision.
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A deep learning-based framework is proposed to generate realistic facial animations without relying on
traditional 3D modeling pipelines or computationally expensive rendering techniques. Unlike conventional
approaches that require explicit 3D mesh construction, multi-view capture systems, or complex rigging
procedures, this method operates directly on 2D inputs. The system requires only a single still photograph of a
person (referred to as the source image) and a separate driving video that contains the motion and expressions to
be transferred. The driving video acts as a dynamic motion template, providing temporal information such as
head rotation, facial muscle movement, and expression changes. By extracting motion patterns from the driving
sequence and mapping them onto the static source image, the system is able to synthesize a lifelike animated
representation without needing any explicit 3D facial scan data.The core principle behind this approach is
motion disentanglement and transfer. The driving video contains rich motion cues that can be tracked frame by
frame using dense keypoint detection. These motion signals are separated from identity features, ensuring that
only expression and pose dynamics are transferred while the structural identity of the source image remains
unchanged. The model learns spatial correspondences between the driving face and the static image, allowing it
to deform the source image in a geometrically consistent manner. Even though the system operates primarily in



2D space, it estimates implicit 3D structural information by modeling depth-aware transformations learned
during training.To achieve high-fidelity animation, the system detects and processes approximately 300 facial
landmarks distributed across different facial regions. These landmarks are categorized into three major regions:
(1) eyes and eyebrows, which are critical for emotional expressiveness; (2) mouth, nose, jawline, and chin,
which capture articulation and speech-related motion; and (3) finer geometric details across the cheeks,
forehead, and other facial areas that contribute to subtle expression variations. For each landmark, the model
extracts two-dimensional spatial coordinates from both the source image and the driving frame. Using these
spatial correspondences, it estimates relative transformations and approximates their corresponding 3D
positional relationships. The integration of these landmark movements produces a dense motion field that
encodes both global head movement (such as rotation, translation, and scaling) and localized muscle
deformations.By combining motion estimation with generative synthesis, the system reconstructs a coherent and
natural-looking animated face. The predicted landmark transformations are applied through learned warping
functions that deform the static image while preserving identity-specific features such as facial proportions and
texture details. This ensures that the resulting animation appears smooth, structurally consistent, and visually
realistic. Overall, the approach demonstrates that high-quality facial animation can be achieved from minimal
input data using learned motion representations, eliminating the need for explicit 3D reconstruction while still
approximating realistic facial geometry and expression dynamics.
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This paper describes the creation of an Al-integrated autonomous beach cleaning rover that uses sustainable and
automated waste collection to tackle the increasing issue of coastal pollution. The rover's solar-powered energy
architecture and Raspberry Pi-based control system allow it to run continuously and sustainably. It uses depth
sensors, GPS, ultrasonic sensors, and a load cell to measure collected waste, detect obstacles, identify debris,
and navigate sandy terrain. The system can separate waste into metal and non-metal categories using an onboard
Al classification model, which decreases human labor and increases sorting precision. Real-time robot status
monitoring and waste data collection are supported by an IoT interface. The suggested system increases the
effectiveness of beach management and shows great promise for scalable implementation in coastal
environments.
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Skin diseases such as eczema, psoriasis, tinea (ringworm), and acne are highly prevalent and often require early
detection to prevent complications. However, manual diagnosis can be subjective and time-consuming,
particularly in regions with limited access to dermatologists. This project aims to develop an automated skin
disease classification system using deep learning models to support faster and more consistent diagnosis.
Multiple architectures, including EfficientNet-B3, MobileNetV2, DenseNet121, and Swin Transformer, were
trained, evaluated, and compared through extensive hyperparameter experimentation. Among these, the Vision
Transformer (ViT-B/16), pretrained on ImageNet-21k and fine-tuned for four disease categories, achieved the
highest accuracy. The model processes images by converting them into 16x16 patches, embedding them into
token sequences, and learning spatial relationships through transformer encoders. Training was performed in
two phases: First, training the classification head with a frozen backbone, followed by full fine-tuning using
cosine-annealing learning rate scheduling. The dataset was standardised through preprocessing, normalisation,
and robust augmentation strategies to improve model generalisation across diverse skin textures, lighting
conditions, and image variations. Evaluation metrics, including accuracy, precision, recall, Fl-score and
Confusion matrix, demonstrated that the ViT-B/16 model provided the most reliable diagnostic performance.
The final trained model has been saved and integrated into a web-based diagnostic application for practical use.
This work highlights the effectiveness of transformer-based architectures in medical image classification and
provides a scalable Al-assisted diagnostic tool. Future improvements include expanding the dataset, enhancing
accuracy further, and preparing the work for research publication.
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Early and reliable CHF diagnosis is possible and coronary heart disease reduces mortality and medical costs.
This work presents an extended hybrid prediction framework that integrates an OPTUNA-optimized LightGBM
model with a Voting Classifier composed of Random Forest and AdaBoost to enhance diagnostic accuracy. The
ensemble-based extension improves generalization by combining the strengths of multiple learners, achieving an
accuracy of 99%, which demonstrates strong robustness in distinguishing disease patterns. Flask is used to
construct a user-friendly web app with SQLite database connection for real-world use. This makes model testing
user signup and signin safe. The proposed extension not only addresses class imbalance and performance



limitations of individual models but also delivers a practical and deployable solution for intelligent
cardiovascular disease prediction. Experimental data shows that the hybrid ensemble method outperforms
independent models, making it suitable for reliable clinical decision support systems.
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The rapid growth of digital learning platforms, educational videos have become a major source of knowledge
for students. However, learners often face difficulty in quickly understanding and revising the main concepts
from lengthy video content. To solve this problem, the proposed system, Quizify Al is designed to
automatically generate concise summaries and interactive quizzes from educational YouTube videos. By
providing the URL of an educational video, the system extracts the relevant information, processes the content
using advanced Natural Language Processing (NLP) techniques, and produces a meaningful text summary of the
video. In addition, Quizify Al generates multiple-choice and short- answer questions based on the extracted key
concepts, enabling users to test their understanding instantly. An automatic scoring mechanism is also integrated
to evaluate users’ performance in real time. This system helps students improve comprehension, supports
effective revision, and saves time by eliminating the need to watch full-length videos repeatedly. Quizify Al
enhances learner engagement, supports self-assessment, and contributes to the advancement of smart and
personalized e-learning systems.
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This study presents the design and implementation of a bidirectional DC-DC converter aimed at efficient energy
management in a hybrid power system. The system integrates solar energy, AC supply, and a battery storage
unit to ensure an uninterrupted power supply to various loads. Under sunny conditions, the solar panel provides
energy directly to the loads while simultaneously charging the battery. In the absence of sunlight, the AC source
powers the loads, and the battery remains charged through solar input. During power outages or cloudy
conditions, the stored energy in the battery is discharged via the bidirectional converter to supply the connected
loads. The converter functions in two distinct modes: the charging mode, which stores excess solar energy in the
battery, and the discharging mode, which delivers stored energy to the loads. The proposed bidirectional
converter design offers advantages such as compactness, low cost, and adaptability for small-scale renewable



applications like home backup systems and electric vehicle (EV) charging. By integrating intelligent source
selection and renewable energy utilization, the system achieves improved power quality and operational
efficiency. Simulation and prototype analysis carried out in MATLAB/SIMULINK validate the performance of
the proposed design, demonstrating enhanced energy utilization, better flexibility, and reliable power delivery
compared to conventional hybrid systems.
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The legacy systems developed using old infrastructure have been criticized for the lack of flexibility, cost of
maintenance, and risks associated with the operation of the system, thus making modernization a critical
requirement for the organization. DevOps pipelines can be used to address these issues by providing flexibility
and well-structured environments, along with the ability to build systems over time rather than developing them.
Organizations can use CI/CD pipelines to address technical debt and risks associated with the operation. There
are different approaches to modernization that are analyzed using real-life examples from different industries to
identify the most successful approaches, develop success factors, and develop a feasible model for organizations
involved in the modernization process of legacy systems. The results show that organizations using staged
migration methods and automated testing are able to achieve faster release cycles and lower deployment failure
rates than the traditional method. The overall approach led by DevOps provides a feasible, reliable, and scalable
solution to the modernization of legacy systems. The approach is stable while continuing to add value to the
business.

509.BRAIN TUMOR DETECTION USING DEEP LEARNING
TECHNIQUES

Harikumar P
Department of Artificial Intelligence and Data Science Sri Krishna College of Technology, Coimbatore, India
Sanjay P
Department of Artificial Intelligence and Data Science Sri Krishna College of Technology, Coimbatore, India
Sharan Chandrapathy A C Department of Artificial Intelligence and Data Science Sri Krishna College of Technology,
Coimbatore, India
Dr. C. P. Maheswaran
Department of Artificial Intelligence and Data Science Sri Krishna College of Technology, Coimbatore, India

Magnetic Resonance Imaging (MRI) is an important tool in the diagnosis of brain tumors in the contemporary
neurological care. Early diagnosis shows a definite increase in the treatment planning process, survival, and the
overall patient outcomes. Nevertheless, manual analysis of MRI scans is time-consuming and requires a lot of
radiological experience. The difference in the sizes, shape, the texture of the tumors and the intensity
distribution also adds to the complexity of the correct diagnosis. To overcome these issues, this paper introduces
a deep learning-based model of the automated brain tumor detection and classification.



The method that has been proposed is a combination of systematic MRI preprocessing methods and a
Convolutional Neural Network (CNN) architecture that is aimed at extracting discriminative spatial features out
of the medical images. Image preprocessing pipeline involves image normalization, image resizing and
augmentation to improve the generalization of the image score and minimize the tendency of the model to
overfit. The neural network is conditioned to differentiate tumor and non-tumor cases and the sensitivity of the
neural network to small abnormalities of the structure. Clinically relevant measures are used to evaluate
performance including accuracy, precision, recall and F1-score to guarantee diagnostic reliability.

Comparable research proves that deep learning mod- els are superior to traditional machine learning methods
that use handcrafted features. The implementation approach proposed focuses on strength, scalability and
pragmatical implementations concerns on actual healthcare set-ups. The system will help in enhancing
efficiency of medical imaging processes by saving time, which radiologists use to diagnose, and automated
decision support, which provides assistance to the radiologists.

The results show that deep learning approaches represent a consistent and scalable method to detect brain
tumors using MRI images. The multi-modal MRI fusion, segmentation-based localization and explainable Al
mechanisms can be included in future improvements to enhance further interpretability and clinical adoption.
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To enhance operational efficiency, safety, and maintenance planning, industrial facilities need to have qual- ity
and noise-free electrical parameter monitoring. Traditional mon- itoring systems have a problem of signal
degradation, electromagnetic interference, and remote inaccessibility. The paper describes an Industrial IoT
Energy Monitoring System that will use the RS-485 communication standard and Modbus RTU protocol to
provide a reliable long-distance data acquisition of the PZEM- 004T energy meter. The master node (ESP32
microcontroller) collects and processes the collected measure- ments and transmits real-time telemetry safely to
users via the Telegram Bot API with the help of HTTPS. The system offers real-time voltage, current, power,
energy, frequency and power factor monitoring and includes threshold based alerts by way of a local LED
indicator and instant Telegram alerts. The solution proposed shows a low cost, scalable, and reliable architecture
that can be used in an industrial environment that requires real- time electrical energy monitoring and fault
detection.
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Instruction simplification plays an important role in making safety-critical information easier to understand and
use. This is especially true in areas such as healthcare and technical documentation, where unclear or
misunderstood instructions can lead to serious consequences. In this paper, we present A transformer-based
comparative study with proper control language models for automatic simplification of instructions, By
contrasting decoder-only and encoder—decoder architectures. We evaluate GPT-2 as a representative a prompt-
based causal language model that uses only a decoder. State-of-the-art modeling approach, and T5-small as an
encoder—decoder model. Fine-tuned in a sequence-to-sequence setting. The experiments are carried out on a
curated dataset of complex instructions paired with their simplified versions, with experimental controls in place
to reduce confounding effects. Model performance is measured using BLEU, ROUGE-L, and SARI. Under
these controlled conditions, T5-small achieves a ROUGE-L score of approximately 0.32, a BLEU score close to
0.0, and a SARI score of about 37.8. These results indicate that the model is able to perform moderate
simplification while only partially preserving the original meaning. A detailed error and safety analysis reveals
common issues such as unnecessary repetition and slight semantic drift, highlighting the risks and limitations of



relying solely on automated methods in safety-critical scenarios. Overall, the findings suggest that encoder—
decoder transformer architectures are better suited than decoder-only models for instruction simplification,
particularly when the task is evaluated under controlled experimental settings and where correctness and clarity
are essential..
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Accurate estimation of battery state parameters is critical for ensuring safe operation, reliability, and optimal
energy utilization in lithium-ion battery packs used in electric vehicles and energy storage systems. Due to
nonlinear battery characteristics, aging effects, and measurement noise, conventional estimation techniques
often fail to provide reliable results under dynamic operating conditions. This paper presents a comparative
analysis of Kalman filter—based state estimation techniques for health monitoring of a 4S1P lithium-ion battery
pack using a MATLAB/Simulink-based Battery Management System model. The real state of charge (SOC) is
obtained using the Coulomb counting method, while estimated SOC is computed using four filtering
approaches: Extended Kalman Filter (EKF), Extended Kalman—Bucy Filter (EKBF), Unscented Kalman Filter
(UKF), and Unscented Kalman—Bucy Filter (UKBF). State of health (SOH) and internal resistance variations are
analyzed to assess battery degradation over time. The performance of each filter is evaluated in terms of
estimation accuracy, convergence speed, stability, and robustness under dynamic load conditions.Simulation
results demonstrate that EKF and EKBF suffer from linearization limitations, whereas UKF provides improved
accuracy by effectively capturing nonlinear battery dynamics. The UKBF achieves the best overall performance,
offering faster convergence, higher estimation accuracy, and enhanced stability, making it the most suitable
estimator for health monitoring of a 4S1P lithium-ion battery pack in practical BMS applications.
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Public transportation plays a critical role in urban mobility; however, traditional bus fare collection systems still
rely heavily on manual processes involving conductors, paper tickets, and cash handling. These approaches
often result in long boarding times, calculation errors, revenue leakage, and lack of transparency. To address
these limitations, this paper presents TransitPay, an IoT-based smart bus fare collection system that automates
passenger identification, fare computation, and digital payment processing. The proposed system integrates
RFID technology, facial recognition, GPS tracking, and cloud computing to enable accurate and contactless fare
collection. Passengers are authenticated using RFID cards or facial recognition at boarding and exit points.
Travel distance is calculated using real-time GPS coordinates and the Haversine algorithm, ensuring fair
distance-based fare computation. The fare amount is deducted automatically from the passenger’s e-wallet, with
QR-based payment as a fallback option. All transaction data is securely stored in the cloud for real-time
monitoring and analytics. Experimental results demonstrate reliable fare calculation, reduced boarding time, and
efficient cloud synchronization. The TransitPay system enhances operational efficiency, supports cashless
transactions, and contributes to smart city transportation initiatives by providing a transparent and scalable fare
management solution.
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India's enormous coastline provides a wide range of beaches with different environments that vary in their
safety, cleanliness, level of crowding and climate as well as available amenities. While local and international
visitors want to use the beach for recreation, they typically do not have a reliable or standard method of
determining if their chosen beach is appropriate for use at a specific time. This study will propose a mobile
application that provides real-time information on whether individual beaches throughout India are suitable for
recreational activities. The proposed system will collect many different sources of information including but not



limited to: weather, sea state, pollution index, number of visitors to the beach, and user reviews. A model for
assessing the suitability of beaches will be developed using weighted decision criteria in order to classify
beaches into three different categories: highly suitable; moderately suitable; not suitable. The mobile application
will integrate GIS Mapping, GPS, and predictive data analytics in order to provide users with organized
recommendations related to the suitability of their beach selection. The proposed system will also provide user
access to emergency alerts, safety procedures, and facility information (e.g., lifeguard availability; availability of
restrooms; access to transportation). A feedback module will enable users to provide real-time observations that
will help to refine the model's predictive validity over time. The expected outcome is a smart tourism support
tool that enhances visitor safety, promotes sustainable coastal tourism, and assists authorities in beach
management. The application will help users make informed decisions, reduce risk during hazardous conditions,
and improve overall recreational experience at Indian beaches.
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Road accidents remain among the leading causes of fatalities worldwide, primarily due to delayed detection and
slow emergency response. This paper proposes a real-time accident detection and alert system combining deep
learning and computer vision to enhance traffic safety and response efficiency. The proposed approach employs
a convolutional neural network that has been trained on the Accident Detection from CCTV Footage dataset [9]
to automatically identify accident events from CCTV images extracted from live surveillance feeds. Upon
detection, the system triggers automated alerts through SMS, email, and audio notifications to ensure immediate
awareness and faster emergency intervention. The system was evaluated on a publicly available CCTV accident
dataset consisting of 967 images. Exper- imental results demonstrate reliable performance with balanced
accuracy, precision, and recall under diverse lighting and traffic conditions. The proposed approach’s low
computational cost and scalability make it suitable for practical deployment in smart city surveillance and
intelligent transportation systems, potentially reducing response time and saving lives.Experimental results show
that the proposed system achieves an overall accuracy of 85% while maintaining real-time performance.
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The growing trend in digital health care has brought attention to the role of intelligent systems capable of
providing immediate assistance in the medical field. The problem in existing symptom analysis systems is the
text user interface, which lacks effectiveness in elderly users, visually impaired persons and emergency
situations. To address this problem, the development and implementation of a medical chatbot based on the
voice user interface has been presented in this effort. The chatbot allows users to articulate in natural language
to get a speedy medical checkup. The chatbot combines speech recognition tasks, symptom recognition and a
rule dependent disease prediction model. The model incorporates structured medical knowledge about the
symptom categories, severity levels, medications and precautions. The user query passes through the speech
recognition process, symptom matching, and weighted severity analysis tasks in the chatbot. The chatbot
provides verbal output regarding the possible diseases, precautions and medical advice. The simulation results
have established the reduction in symptom analysis times, improved accessibility and correct symptom analysis
in the chatbot. The results indicate the improved user engagement because of the voice interaction component,
while maintaining accurate medical analysis. This chatbot prototype contributes to developing medical
assistance as the first point of contact in resource limited environments. For the future, the plan includes the
incorporation of machine learning algorithms to develop the disease prediction component, support multiple
languages and instant connectivity to the medical health systems.

517.REAL-TIME TICKET BOOKING SYSTEM

N Parth1, T Saketh Reddy2, K Jahnavi3, CH Sai Kiran Reddy4
Institute of Aeronautical Engineering, Hyderabad, India
DEPARTMENT OF
COMPUTER SCIENCE AND INFORMATION TECHNOLOGY

Real-time ticket booking systems that allow a user to book an event, movie or show online in real time are one
of the most sought after web technology applications of the modern world. These systems help in saving
manpower, eradicate any errors in the booking system and provide the user with convenience, through dynamic
access to both event information and live seats availability. With the growth of digital event to create and run
online platforms are gaining momentum among its management, users and organizers and this is why it has
decided to safely and in real time to have seat reservation. However, real-time synchronization introduces
challenges such as concurrency in seat selection, double-booking risks, and unauthorized access. All these



problems indicate that a successful and interactive system must be developed that will help update the data and
access controls to make sure that no user will be able to overwrite another user or interfere with the actions of
his or her data user to reserve the rooms. Moreover, user event creation requires secure event creation and event
control to be in place so that no one can interfere and manipulate booking information. In order to address the
challenges presented below, the online ticket booking system is presented in this system, which is implemented
with the MERN stack - MongoDB, Express.js, React.js and Node.js and Socket.IO as a two-way and event-
based communication between the client and the server. JWT-based system also authorisation to allow the
secure user access and executes role-based authorisation to differentiate between regular user and event
managers. The proposed solution will provide a scaled, user-friendly and secure system to event organizers and
attendees alike, ensuring the safety of the data, responding promptly in real time and efficiently managing
tickets in a distributed environment..
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—In this paper we identified and predict most dangerous skin diseases like Chickenpox, Measles, Monkeypox.
Identifying skin disease is too lengthy process. Because the affected person should go to hospital and give the
samples and waiting for the results. This should be taking too long process. In this paper we developed a system
that detects the skin disease immediately and provides the nearest hospital location and immediate healthcare
and precautions everything it is providing. Sometimes in rural and urban areas the doctors are not available all
the time. This system identifies the disease and provides healthcare tips to the patient. For this we used multiple
deep learning models such as Custom CNN, MobileNetV2, EfficientNetB0, and VGG16. In those algorithms I
got highest accuracy for MobileNetV2 with 92% and after that I applied multiple ensemble methods such as like
Bagging, Boosting, Stacking, and Weighted Voting. In these ensemble models we combined all the models in
each ensemble model and got the better result. In those ensemble models we got highest accuracy for Stacking
and Bagging with 94.70% and remaining models got same as 94.45%. we also created a web app. It is user
friendly and the person should predict the skin disease in their mobile device immediately by using credentials
which are provided by the admin.
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With rising volumes of job applicants worldwide and increasing adoption of remote interview formats, tradi-
tional recruitment processes face challenges related to fairness, efficiency, and integrity. This paper introduces



the Al Voice Recruiter Agent, an Al-powered, full-stack web system that transforms early-stage candidate
interviewing through voice-based interaction, Al-driven question generation, real-time eval-uation, and
automated fraud prevention. Leveraging Next.js, React]S, Supabase, and the Vapi Al voice API, the platform
com-bines recruiter-oriented scheduling dashboards with sophisticated candidate examiners. Features such as
mobile device detection and video verification safeguard remote interview authenticity. Evaluation results
demonstrate the system’s ability to reduce recruiting workload, minimize human biases, and increase can-didate
screening reliability.
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Traditional approaches are frequently intrusive or subjective, making the objective evaluation of gastrointestinal
(GI) health a major clinical challenge. In this work, a low-cost, non-invasive Internet of Things (IoT)-based
system for the real-time monitoring of bowel sound frequencies is developed and validated. The system uses an
Arduino-based microcontroller to condition and process the abdominal acoustic signals that are recorded by a
high-sensitivity Knowles condenser microphone. Twenty male subjects (ages 18 to 24) with a range of Body
Mass Index (BMI) classifications were used to gather data on various meal types (solid, semi-solid, and liquid)
and timings. Significant pre-meal frequency peaks that indicate the cephalic phase of digestion and a distinctive
post-meal "dip-and-rise" pattern that reflects acoustic muffling followed by the reflex of gastrocolic. Especially
in subjects who were overweight, solid meals produced greater frequency spikes than liquid meals. Significant
inter-individual variability was noted, indicating the presence of distinct acoustic signatures; however, these
patterns were found to be modulated by BMI. The results indicate that an individual's acoustic signature may be
a useful biomarker for digestive function and show the system's potential as an approachable tool for
individualized, long-term gut health monitoring.
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Within the last seventy years aerial pics have represented a critical supply of statistics on land cover on a
detailed scale. The paper deals with the use of aerial images within the study of landscape modifications
produced by way of deep coal mining. The authors display the opportunities of multi-temporal land cowl
evaluation within the mining district. Analysing a series of aerial snap shots overlaying the period from the
second one 1/2 of the 20th century to the beginning of the twenty first century. The paper highlights now not
simplest the precise, functions of deep coal mining presentations on aerial pictures, but it additionally points to
the necessity of understanding the essential strategies which are related to the land cover adjustments. On the
base of the multi-temporal analysis the authors described seven basic strategies that reflect the traits in the
panorama modifications within the area of study. Objectives: Research on land use has increased in intensity
since the 1990s.Due to the topic's importance and the significant contribution of geo information technologies
that made it easier to use new working and interpreting techniques. The study concentrated on long-term
modifications to the landscape's macrostructure in the Czech Republic [Bik et al., 1996, 1997, and 2002.
Methods: Regarding the speed at which land cover is assessed using historical aerial photographs, the inability
to apply automatic classification methods is another additional restriction. Its foundations lie in the spectral



behaviour of the inability to apply automatic classification methods is another additional restriction, which take
into account an object's spectral behaviour. Taking archival features into account In aerial photographs, the pixel
value need not correspond to a distinctive spectral feature, of a thing. Additionally, the spectral behaviour of
many land cover types is comparable. Categories prevent the inclusion of a part and prevent obvious
identification, at a fine-grained mapping scale, of photos into specified land cover categories. Though, in correct
analysis must be done in order to assess changes to the landscape associated to mining, kinds of land Results:
The methodology of a BIOPRESS provides the foundation for the description of these procedures. international
undertakings and working with the results of the so far published peer studies and an international project the
CORINE Land Cover databases have been evaluated [Feranec and Oahe, 2001; Biopress,2008]. As a result,
these procedures largely evaluate changes in quantity between several types of land cover. Conclusions:
Historical aerial photographs are a more practical information source than satellite images for the study of long-
term and spatially distributed changes in the terrain caused by deep hard coal mining. High dynamics in mining,
however in archived pictures that have been geometrically corrected, landscape development becomes
challenging due to the absence of a digital terrain model that would be applicable to considering the date of
imaging and the dwindling number of viable ground controls, due to territory undermining, the current.
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Dairy product quality and customer safety depend on the microbial level of purity. In this study, the authors
have used five important quality attributes, such as pH, temperature, fat content, colour, and odor, to develop
machine learning-driven predictive approaches. The data for this study have been obtained from Salem Aavin
Union, Tamil Nadu Co-operative Milk Producers. They used four different machine learning algorithms, such as
Decision Tree (DT), Multi-class Support Vector Machine (M-SVM), Random Forest (RF), and Ensemble
Bagging Random Forest (EB-RF), to classify the raw milk samples into three quality classes, such as good,
medium, and bad, based on microbial quality. The models' performance was assessed using conventional
performance indicators and confusion matrices. The investigation shows that the EBRF classifier performed



better than the other models in terms of accuracy and category-wise prediction. It predicts the sample as good,
medium, and bad with 98.40%, 93.27%, and 95.28% accuracy, respectively. These findings suggest that the
ensemble-based technique improves prediction consistency and provides a quick, non-destructive way to
evaluate microbial quality, which makes it ideal for applications in the dairy industry.
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The development of collaborative software is a growing trend to employ several or more developers to work on
common codebases simultaneously and thus, merge conflicts, inconsistent execution environments, slow
integration testing, and low productivity are frequent results. Currently, the tools handle these problems
individually in real-time editors, container development tools, or Al code assistance. Nevertheless, the
integrated system of real-time synchronization, separate execution, and intelligent integration assistance is still
scarce. It is a paper about an Al-enhanced real-time collaborative Integrated Development Environment (IDE)
that combines Conflict-Free Replicated Data Type (CRDT)-based synchronization to provide conflict-free
editing, Docker-based workspace isolation to provide consistent execution, and Al based analysis to provide
continuous code quality assessment and early detection of merge-conflicts. The suggested system assists in
automated verification of integration, proactive conflict notification, and productivity analytics by means of real
time project monitoring. Experimental analysis shows that the number of merge conflicts and environment-
related failures is reduced substantially in addition to the fact that the collaboration latency and the overall
development efficiency is enhanced especially as compared to traditional collaborative workflows.
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The penetration of cloud computing in organizations in rapid pace has heralded complete transformation in the
way organizations handle and store data; it has also subjected organizations to intense scrutiny with respect to
privacy and security issues and global compliance in regards to regulatory standards. The application of the
conventional procedures in the processing of Personally Identifiable Information (PII) and Protected Health
Information (PHI) exposes them to higher risks. These techniques, that is the utilization of post-storage masking
or the usage of third-party services (that enables the exposure of raw data in the intermediate phases) ultimately
end up causing higher dependency levels which lead to compliance failures. In order to address those issues, this
paper suggests CloudCover Al: a machine learning-based cloud-native structure that allows real-time data
masking. The fundamental components of the system are NLP models which are placed at the locations of data
entry and are prospectively used to detect and anonymize sensitive entities prior to being stored in the cloud.
That is how raw data is not exposed to the external environment of the organization. The framework can be used
with little effort within the existing cloud activities and ensure that audit and regulatory compliance continue
with the General Data Protection Regulation (GDPR) and Digital Personal Data Protection Act (DPDP) is
upheld. Experimental measures indicate a great masking degree with low processing time and excellent
compliance assessment with a substantial population of test cases. Smart automation and regulatory
synchronization would therefore offer a deep-rooted solution to business within the healthcare sector, the
financial sector, government and corporate sectors, thus eliminating extensive threats of data breach as well as
rapid operational flow.

525.URBAN FLOW: AI-EDGE ENABLED ADAPTIVE TRAFFIC SIGNAL CONTROL

st Prof.Vidya Harkal 2nd Prof. Vasudha Phaltankar 3rd Ms. Saee Arun Shinde
Computer Department
Dr. D.Y. Patil Institute of Technology
Pimpri, Pune-18

4th Ms. Tamana Sethi 5th Mr. Darshan Sonawane 6th Mr. Shreyas Wani
Computer Department
Dr. D.Y. Patil Institute of Technology
Pimpri, Pune-18

Rapid urbanization drives cities to continually face higher delay times, gridlocks, and urban area emissions.
Unresponsive, old signal control systems don’t adjust to real-time traffic control situations, but manage control
based on a preset schedule. In this paper, we outline Urban Flow, developed Al edge adaptive traffic signal
control systems which aim to improve urban mobility. Traffic control via video analysis and pedestrian sensors
mark real-time vehicular traffic, construction queues, and control pattern movements. In order to minimize
latency, we embed lighter deep learning modes to edge devices, which allows near real-time decision-making



systems to operate independently of the cloud [1]-[3] . Automated adaptive control traffic signal shifts help to
eliminate time, and cut help traffic and excessive fuel consumption. Experimental simulations prove that our
devices and adaptive algorithms exceed the traffic control performance in average traffic flow and vehicle delay
time [4], [5]. Smart cities will appreciate Urban Flow for the safe and adaptable, energy-positive systems. More
significantly for their capability to revolution urban traffic systems, turning them into intelligent sustainable
transport networks [6].
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The rapid development of Internet of Things (IoT), wearable electronics and biomedical devices entail constant
transmission of wireless data. This exposes such devices to spoofing and unauthorized access. Classical
cryptography utilises more resources and power. There is demand of lightweight and energy efficient
cryptography. The traditional cryptography algorithms like the AES, RSA and ECC are extremely secure, yet
possess great complexity in computing, power consumption and memory overheads that cannot be allowed on
resource limited hardware. This paper proposes a CMOS spiking neuron based lightweight cryptographic key
generator, which takes advantage of the random behaviour of neuromorphic circuits to generate secure keys. It is
modelled based on the Leaky Integrate and Fire (LIF) neuron model which is executed in CMOS compatible
hardware logic and prototyped on an FPGA platform. The stochastic nature of spike timings and firing patterns
is taken as a real source of entropy, which is not based on deterministic pseudo-random number generators. This
brain inspired system will minimise the power consumption of hardware footprint and maximise entropy. There
is parallel operation of multiple spiking neurons and the spikes of the neurons are then encoded to give binary
key sequences. Verilog HDL is used to simulate the proposed system and ModelSim and FPGA synthesis tools
are used to validate the system. Through experimental results, it has been indicated that there is low hardware
overhead, low power consumption and high-quality randomness applicable in cryptographic applications. The
paper defines neuromorphic spiking neurons as a hardware alternative to implementing lightweight
cryptography key generation.

527.VIBES VISUALLY IMPAIRED BENEFICIAL
EMPOWERMENT SYSTEM

Mrs. KAVYA SP
Professor,Dept. of Artificial intelligence and
data science
KPR Institute of Engineering and Technology
Coimbatore, India

Nithin S S
Student,Dept. of Computer Science and
Engineering
KPR Institute of Engineering and Technology



Coimbatore, India

Rajamari R
Student,Dept. of Computer Science and
Engineering
KPR Institute of Engineering and Technology
Coimbatore, India

Karpaga Varsini M
Student,Dept. of Electrical and
Electronics Engineering
KPR Institute of Engineering and Technology
Coimbatore, India

Visually impaired individuals face challenges in navigating through unfamiliar environments safely and reading
information such as books and medicine labels. VIBES solves these challenges by giving independence with the
ability to transform an ordinary smartphone device into an intelligent assistant for the visually impaired. The Al-
enabled solution combines innovative computer vision and speech algorithms in a single, user-friendly mobile
web application. This enables the visually impaired to navigate their environment safely, interpret their
surroundings, and interpret both print and digital texts with audio feedback. Barriers are identified in real-time
by YOLOv1 1n, with an estimation of its distance, speed, and whether it is on the left, right, or directly ahead.It
even identifies risks in the ground, like pits. BLIP provides the natural scene description, while Tesseract OCR
reads English and many Indian languages. Everything is conveyed to the user in natural-sounding audio via
¢TTS. With a responsive HTML/CSS/JavaScript frontend and a FastAPI backend, VIBES works well on regular
smartphones, with execution times constantly below 1.5 seconds. User tests demonstrated high accuracy,
including 91% mAP for detection, fast processing, and real-world utility, proving that accessible tech didn't
have to be expensive or complicated. VIBES bridges the gap between human limitations and Al capabilities,
supporting a more inclusive world.
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-The marine environment contains numerous marine organisms(whale, dolphin, shark), natural sound’s(waves,
rain, marine animals),man-made sound’s(ships, sonar, submarines) etc. There is a need to analyze these sounds
in order to protect ourselves from hazards. Many methods are available to observe these things. Even though
these methods are available they are quite difficult to understand and implement. To overcome this an algorithm



has been developed using python. This method is easy to understand and implement, making it helpful for
researchers working in the field of marine acoustic signal.
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Nowadays, traffic jams have become a big problem in our daily lives because there are more cars on the road
and long delays between traffic lights. Most current systems use fixed timing to control traffic signals, which
isn't very efficient. There's also an issue when emergency vehicles, such as ambulances or fire trucks, have to go
through during busy periods. They often have to wait, which can be dangerous. We need a smart traffic system
that can adjust signal timing based on how many cars are on the road. Our project is designed to reduce waiting
times at traffic lights by checking how many vehicles are in each lane and setting green light times accordingly.
It also helps detect emergency vehicles and gives them priority. The goal of our project is to make traffic flow
smoother, reduce delays, and ensure that emergency vehicles can pass quickly without stopping at traffic
signals.
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Al-enabled digital transformation is accelerating the evolution of enterprise systems such as SAP S/4HANA,
SAP BTP, and SAP Success Factors. Integrating Artificial Intelligence (AI) with SAP promises enhanced
automation, predictive analytics, improved decision-making, and operational efficiency. However, real-world
implementations continue to face significant challenges rooted in data quality, integration complexity,
governance, change management, explain ability, and model lifecycle maintenance. This paper analyzes the
major obstacles encountered during Al driven SAP implementations and proposes a structured, five-layer
implementation framework for enterprises. Through a case-based analysis and synthesis of academic and



industrial findings, this study provides organizations with a roadmap to reduce project risk, improve Al adoption
success, and maximize business value when embedding Al capabilities within SAP landscapes.

531.0PTIMIZATION OF THE POWER SYSTEM VIA THE SERIES {FACTS}
CONTROLLER

Sable Shahuraj Shankarl, Jyoti S Gore2, Arti S Bindu3, Anil P Rakshe4 , Mahesh Godase5 (PCET’S & NMVPM’S
NMIET Talegaon Dabhade Pune

The enhancement of power system performance has become an essential aspect of modern electrical
engineering, especially with the increasing demand for stability and efficiency in power networks. Series
{FACTS} controllers, including devices such as the ‘Series Static’ Synchronous Compensator (SSSC) as well as
the ‘Thyristor Controlled’ Series Capacitor (TCSC), are pivotal in improving the transmission system's power
flow, voltage stability, and overall reliability. These controllers are strategically placed in the series path of
transmission lines to regulate the power flow, mitigate voltage sags, and dampen oscillations, thereby improving
the performance and operational flexibility of the grid. This paper explores the various applications of series
{FACTS} controllers in enhancing system performance by reducing line losses, increasing transmission
capacity, and preventing potential cascading failures. Through simulations and case studies, the effectiveness of
these controllers is demonstrated in optimizing power system efficiency under various operational conditions,
particularly during load disturbances and fault conditions. The findings demonstrate the possible advantages of
using series {FACTS} controllers, providing a dependable way to satisfy the constantly rising need for stable
and effective power systems. The 'power' system's operation has been examined via the 'IEEE' 14-(Bus)
Network.

532.TRUST AS A MEDIATOR TECHNOLOGY ACCEPTANCE OF DIG-ITAL HEALTH
PLATFORMS: EMPIRICAL EVIDENCE FROM IN-DIA

Gundupagi Manjunath1[0000-0001-6929-448X], Ignatius Balraj2[0009-0009-9766-261X]
Dasari Rajesh Babu3[0000-0002-8001-9005], TMD Inthiyaz Ahammed4[0009-0003-7552-022X]
S. Mahaboob Basha5[0009-0009-8648-8804] and CTM Nagesh6[0009-0004-8895-4112]
1 Professor, Bheemi Reddy Institute of Management Science, Alur Road, Adoni — 518301, Andhra Pradesh, India
2 Professor, RVD College of Management and Information Technology, 11&12, Sriniva-sa Nagar, 2nd Phase, Katriguppe
Main Road, Srinivasa Nagar, Banashankari 1st Stage, Bangalore — 560050, Karnataka, India
3 Associate Professor, Mohan Babu University, Sree Sainath Nagar, Tirupati - 517102, Andhra Pradesh, India
4 Associate Professor, St. John’s College of Engineering and Technology, Yerrakota, Yemmiganur — 518360, Andhra
Pradesh, India
5 Professor, Dr. K V Subba Reddy Institute of Technology, Dupadu Railway Station, Lakshmipuram Post, Kurnool -
518218, Andhra Pradesh, India
6 Assistant Professor, Bheemi Reddy Institute of Management Science, Alur Road, Ado-ni — 518301, Andhra Pradesh,
India

To study and examine the factors influencing technology ac-ceptance of digital health platforms in India through
user trust as a mediating role. To investigate how perceived usefulness, perceived ease of use, privacy pro-
tection, and security assurance conforming behavioral intentions through trust in the rapidly evolving digital
health care ecosystem in India. Design/Methodology/Approach: Developed an extended Technology
Acceptance Model (TAM) was developed, incorporating trust as a mediating variable. Pri-mary data was
collected from 263 existing users from India through a struc-tured online questionnaire. The study employed
descriptive statistics, Cronbach’s Alpha, independent sample T-test, one-way ANOVA, Pearson corre-lation
analysis, linear regression analysis, mediation analysis was conducted us-ing Jamovi. Findings: The study found
that perceived ease of use significantly influenced trust (B = 0.155, p = 0.003) and behavioral intention, with
72.1% of its effect mediated through user trust. The study also found user trust as a strong predic-tor of
behavioral intention (f = 0.729, p < .001). Perceived usefulness showed a negative correlation with trust (r = -



0.257, p < .001), suggesting that usefulness alone is not significant in building trust among privacy concerns.
The study ob-served significant variations in the demographic variables and education level which have an
impact on all the variables (p <.001).

Originality: This study provides an integrated framework by positioning trust as a mediating role between TAM
and technology acceptance in Indian digital healthcare, and addresses a critical gap in a holistic examination of
adoption ways.

Limitations: The sampling method limits generalizability, and there is reliability issue with the security
assurance measurement scale. A cross-sectional research design limits the understanding of technology adoption
evolution. Future re-search should employ a stratified sampling method and adopt a longitudinal re-search
design.
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Rabies is a major, but preventable, global public health concern that is mostly caused by household and stray
dogs. The existing detection techniques are mostly reactive in nature and therefore the disease is only detected
once the clinical symptoms present thus crippling the ability to intervene in time and contain it. The paper
describes an artificial intelligence-driven model of the pre-symptom detection of anomalies in street dogs
through the use of multimodal behavior analysis. The proposed system combines two different data streams:
high-resolution video of closed-circuit television (CCTV) to observe macro-behavioral changes, and time-series
physiological data (i.e. jaw tremor, heartbeat and breathing pattern) measured by a non-invasive leash-mounted
sensor device. A You Only Look Once (YOLO) trained network is used to analyze the visual stream to give gait
and salivation anomaly information, and a Convolutional Recurrent Neural Network (CRNN) is used to analyze
sensor data. Both networks are combined and fed to a One-Class Support Vector Machine (OC-SVM) in order
to continuously calculate an anomaly risk score. The architecture will detect physiological and behavioral
abnormalities with a high likelihood of causing a symptom that could be treated in quarantine, indicating a very
important window of time. The assessment shows that this type of multimodal fusion has much higher accuracy
and, more importantly, time-to-detection of the risk of rabies than that of a single-modality system.
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Intelligence-based Career Recommendation System, tailored to meet the requirements of Class 10, Class 12, and
individuals seeking employment. The approach used by the proposed system is based on collecting academic
scores, responses to an aptitude test, reasoning, and results from a puzzle-based reasoning test, along with a
career-based test, domain interest, and CGPA, in the case of individuals seeking a job. The Random Forest
Classifier is used, keeping in view various feature variables, to assess user profiles and determine suitable
domains that can be of great use to Class 10, Class 12, as well as individuals looking out to grab a job, thereby
recommending skills, learning resources, recruitment organizations, undertaken by an individual, keeping in
view a suitable domain of interest, thereby promoting accurate informed decisions, thereby being a great
platform that can be adopted by individuals concerned. The system that is proposed offers flexibility in terms of
assessment, since the user can opt for an aptitude test or any puzzle-based reasoning test. Therefore, it makes
sure to assess fairly by considering an individual’s skills rather than their opinions or any kind of influence,
which would help the student/user make the right career choices with confidence.
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This aims to creating a strong representation of lesions is necessary for classifying and locating diseases in
medical image analysis. Existing prototype-based models typically rely on single-level, fixed-size prototypes by
the algorithm of ProtoPNet and ProtoTree and often suffer from prototype redundancy, making it difficult to
effectively handle the complexity of diverse lesion characteristics. This system introduces HierProtoPNet, a new
prototype-based framework designed to address this challenge by leveraging hierarchical visual prototypes
across different semantic feature granularities to effectively capture diverse lesion patterns. It creates prototypes
at multiple semantic levels (hierarchical layers of a CNN). Low level prototypes capture texture or colour
variations. Mid-level prototypes: capture edges or patterns. High-level prototypes: capture lesion shape or
structure. This helps the model handle diverse lesion scales and features. To prevent redundancy and increase
the utility of the prototypes, prototype mining paradigm to progressively discover semantically distinct
prototypes, offering multi-level complementary analysis of lesions. Instead of learning all prototypes at once,
HierProtoPNet progressively mines new prototypes. It ensures each new prototype is semantically distinct from
previous ones. This improves prototype diversity and reduces overlap. Additionally, they introduce a dynamic
knowledge distillation strategy that allows transferring essential classification information across hierarchical
levels, Information from higher-level prototypes is transferred to lower-level prototypes thereby improving
generalization performance.
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Machine learning (ML) models play a crucial role in detecting Distributed Denial of Service (DDoS) attacks
within Internet of Things (IoT) networks. However, these models are highly susceptible to subtle adversarial
attacks that manipulate input data to evade detection, severely reducing their reliability in real-world
deployments. Traditional defense strategies are typically limited to offline or batch-based mechanisms, which
are inadequate for addressing multiple, evolving, and unknown adversarial threats in real-time IoT systems. To
overcome these challenges, we propose the Multi-Stage Adversarial Attack Defense (MSAAD) framework—a
dynamic, multi-layered defense system designed for robust, online protection. MSAAD integrates three core
components: the Resilient Adversarial Detector and Purification (RADP) module, which identifies and purifies
adversarial perturbed traffic; a multiple classifier layer, which enhances system diversity and obfuscation; and a
Multi-Armed Bandit (MAB) mechanism employing Thompson Sampling to adaptively select the optimal
Défense configuration for each incoming request. Experimental results on the IOTID20 and CICIoT2023
datasets demonstrate that MSAAD significantly enhances detection robustness, improving the MLBTSE-based
detector’s accuracy under adversarial conditions from as low as 32.38%-60.58% to an impressive
99.01%99.48%. This confirms MSAAD’s effectiveness in delivering resilient, high-accuracy DDoS Defense in
live IoT environments.
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One-dimensional photonic crystal (1D-PC) sensors have gotten a lot of attention because they can strongly
confine light and are very sensitive to changes in the refractive index. However, traditional periodic photonic
crystals frequently demonstrate restricted tunability and moderate sensing efficacy. This paper suggests and
improves a randomized Si/SiO2 one-dimensional photonic crystal bio sensor using a Hybrid Evolutionary
Swarm Optimization (HESO) framework that combines Genetic Algorithm (GA) and Particle Swarm
Optimization (PSO).The GA enables global exploration of multilayer permutations to identify high quality
resonant configurations, while PSO performs rapid local refinement of layer thickness parameters to maximize
sensitivity and spectral sharpness. Theoptimization simultaneously targets structural permutation,” Si/Si02”
thickness tuning, and bio-layer thickness enhancement to improve light—analyte interaction. The optical
response is analysed using the Transfer Matrix Method (TMM) under normal incidence in the near-infrared
range. The optimized configuration demonstrates significantly enhanced sensitivity, reduced FWHM, and
improved Q-factor. The sensor is tested to see if it can find changes in the refractive index of progesterone and
estrogen that are linked to polycystic ovary disorder (PCOD). This shows that it is good for high-resolution
biomedical sensing applications.
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Recent deep learning architectures that have achieved remarkable accuracy in medical image classification.
However, they frequently encounter challenges such parameterization interpretability, which as and excessive
Reduced hinder their integration into the real-world clinical applications. To address these limitations, this study
introduces an explainable deep learning framework that leverages transfer learning using VGGI16 and
EfficientNetBO models for tumor categorization. The proposed approach enhances clinical reliability by
integrating visual interpretability mechanisms that highlight tumor-specific regions, thereby fostering clinician
trust in automated predictions. Experimental analysis reveals that the EfficientNetB0 model attains a training
accuracy of 97.41% and a testing accuracy of 75.89%, surpassing the performance of the VGG16 based
counterpart. This work underscores the balance between model accuracy, interpretability, and computational
efficiency, advancing the development of transparent and reliable Al driven diagnostic systems for clinical
environments.
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Dental caries and periodontal disease are mostly caused by oral plaque buildup. Conventional manual brushing
relies on user technique and lacks feedback; electronic or “smart” brushes aim to detect plaque, guide brushing,
adapt cleaning parameters, and record oral hygiene metrics. This paper surveys sensing modalities for plaque
detection (optical, fluorescence, impedance, pressure, acoustic), image and signal processing pipelines used to
detect and localize plaque, machine learning. Al strategies for classification and personalized guidance, and
actuation/control approaches for adaptive brushing. Challenges such as robustness across users, safety,
miniaturization, regu- latory concerns, and data privacy are discussed. The survey concludes with open
problems and future research directions to enable clinically effective, user friendly electronic brushes.
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India counts agriculture as one of its most important sectors, and fruit has the biggest share of the pie of its
support to the economy. After all fruits, the pomegranate is the one that has the largest market share mainly
thanks to its nutritional and medical properties. But, besides the much commercialized pomegranate fruit, the



productivity and quality of the latter are consistently brought down by diseases, some of which cannot even be
noticed by the naked eye at their early stages. The paper at hand would like to present FarmVision: An Al-based
Fruit Disease Detection and Management Platform, which is mainly aimed at the pomegranate fruit sector
through disease detection and management.

The system works through Convolutional Neural Network model which take in the fruit pictures and determine
what kind of disease the fruit is suffering from. The dataset that the model is trained on includes a thoroughly
selected collection of pomegranate fruit images, making it confident in its ability to tell apart the diseases and
get the right classification of the fruits as healthy or diseased. The capability of the system of blending a Flask
backend with a ReactJS frontend has introduced a very engaging and friendly user interface not only for farmers
but also for the whole agricultural community.

The experiments show that the model has very high accuracy and is very efficient in real-time disease detection.
The proposed method is a platform that is a cost-effective, scalable, and smart solution for the monitoring of the
health of pomegranate fruits and the increase of the productivity of farms overall.
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Lead conversion is an important factor that enhances the sales performance in online education and marketing
systems. Through online campaigns, organizations get huge customer leads that could lead to a large number of
prospective customers, although very few such leads translate to paying customers. Proper identification of high
potential leads at the early stage can mean a lot in terms of minimizing the waste of resources and enhancing the
general performance of revenues. This paper is a comparative study of two smart methods of conversion
prediction of leads, a generalized stacked ensemble framework and a Low-Rank Adaptation (LoRA) based z-
based Generative Al fine-tuned model. The stacked model combines various supervised learning algorithms and
a neural network meta-learner to improve predictive stability and the LoRA-based model allows performing
efficient domain adaptation at a lower computational cost. Evaluation on structured lead interaction data using
experimental evaluation methods proves that both methods enhance the reliability of classification, which can
provide scalable and data-driven solutions to the current sales decision support system.
Keywords: Lead Conversion Prediction, machine learning, stacked generalization, ensemble learning, generative
Al Low-Rank Adaptation (LoRA), meta-learning, Sales Analytics, Classification Models, Predictive Modeling.
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This is an empirical study that discovers the relationship among E-service quality, customer satisfaction, and
their effect on repeat purchase intention, in the context of e-commerce platforms. A quantitative cross-sectional



study was conducted, involving 305 respondents. The questionnaire was distributed using a 7-point Likert scale.
Statistical checks, such as reliability, correlation, regression, and SEM, were used with the assistance of Python
analysis. The results of the study indicate that the E-service quality has an internal consistency of 0.931, which
could be very high. It additionally shows that there is a full-size prediction of customer satisfaction through E-
service quality, with a coefficient of 0.846 and R? of 0.716. Customer satisfaction becomes additionally
determined to mediate the connection between E-service quality and repeat purchase intention, explaining 75%
of the variance.
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Conventional travel health advisories are largely generic and do not consider unique individual medical histories
and destination-specific environmental conditions. This paper introduces a machine learning framework for
personalized traveler health risk prediction based on demographic, medical, environmental, and behavioral
features. Due to the limited availability of comprehensive real-world travel health records, a large-scale
synthetic dataset was generated to simulate realistic travel scenarios while preserving privacy. Multiple tree-
based machine learning models, including Decision Tree, Random Forest, XGBoost, and LightGBM, were
evaluated and compared using consistent feature sets and evaluation metrics. Experimental results demonstrate
that gradient boosting based models outperform simpler tree-based approaches, with LightGBM achieving the
best balance of predictive accuracy, robustness, and computational efficiency. The final system adopts
LightGBM for disease-specific risk prediction and incorporates model explainability using SHAP to provide
transparent, user-level insights. The proposed framework offers a scalable and interpretable solution for
personalized travel health risk assessment, supporting proactive healthcare decision-making and enhanced
traveler safety.
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Voiceprint authentication is an effective biometric security solution that uses distinctive vocal traits for
authentication. This paper presents a hardware-assisted voiceprint authentication system that incorporates
spoofing detection, behavioral voice biometrics, self-supervised edge learning, and active liveness checks to
effectively defend against replay attacks, Al-based attacks, and voice conversion attacks. The proposed system
uses a hybrid multi-domain feature extraction strategy that combines MFCC, spectral-temporal features, and
transformer-based speaker embeddings, as well as behavioral features like articulation rate, rhythm, and micro
prosodic patterns to improve spoofing resistance. A hybrid CNN BiLSTM network with attention mechanisms is
used to identify temporal-spectral irregularities in spoofed speech, and a contrastive self-supervised edge
learning module is used to continuously improve speaker embeddings on the edge device, ensuring adaptability
and privacy without relying on cloud services. A challenge-response protocol is also used to further secure
against replay attacks. The proposed system, developed using a microcontroller-microphone interface with a
Raspberry Pi edge processor, reports 96.4% authentication accuracy and 98.6% spoofing detection accuracy,
showing excellent performance and real-time capability for IoT and embedded systems.
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Depression is among the most prevalent mental illnesses, yet its timely and proper diagnosis is hard to achieve.
Text-based computational methods have evolved into an al- ternative for psychological assessment, given the
increase in online communication. This study explores automated depression detection through linguistic
patterns, sentiment clues, contextual embeddings, and hybrid feature-fusion methods. Previous studies highlight
the importance of psychological tone, writing manner, and meaning structure in pointing out depressive traits,
while recent technologies such as transformer encoders and graph- based models capture subtle psychological
hints. The study proposes an integrated text-based detection system with strong preprocessing, specific feature
extraction, and skilled classifiers. It also points out key obstacles, including the need for diverse datasets,
transparency, and reliability across platforms for ad- vancing text-driven mental-health screening.
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Most tourism recommendation systems rely on his- torical user behavior and static preference models, limiting
their ability to respond to a user’s immediate emotional state, intent, and situational context. In view of the
limitation, this work develops a context-aware tourism recommendation framework that incorporates facial
emotion recognition, textual intent un- derstanding, and location-based contextual filtering into one unified
multimodal deep learning pipeline. Facial emotion cues are drawn from either live camera captured images or
user uploaded photographs for real-time inference about the affective state. In parallel, transformer-based
natural language models will analyze user-provided text for travel intent and sentiment identification.
Geographic information is used as a contextual constraint rather than a standalone predictor, allowing the system
to emphasize destinations that are both emotionally aligned and spatially relevant.The designed architecture is
modular, allowing for separate processing of visual, textural, and contextual infor- mation and the effective
fusion of features for recommendation generation. The central contribution of the current study is the systematic
exploration of the fusion of emotional, semantic, and spatial information and its testing for impact on the
relevance of recommendations. The experimental results carried out on practical datasets related to the tourism
domain show that the fusion of emotion and intent information into the multimodal context is effective
compared to the unimodal strategy and leads to an increase in applicability through the application of location
filtering to highlight destinations that can be easily accessed.
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The rapid digitization of financial ecosystems has transformed how users perform transactions, but it has also
exposed critical vulnerabilities in data confidentiality, authentication, and fraud prevention. Traditional online
payment systems often rely on centralized architectures prone to data breaches, phishing, and insider attacks. To
address these challenges, modern secure transaction systems integrate advanced cryptographic primitives such
as symmetric and asymmetric encryption, hash-based integrity verification, and digital signatures to ensure end-
to-end protection. This paper presents a comprehensive study of a cryptography-driven secure online transaction
model that combines Transport Layer Security (TLS) protocols, tokenization, and two-factor authentication to
safeguard digital payments. The proposed system emphasizes trust establishment through layered encryption,
zero-knowledge verification for identity protection, and homomorphic encryption for confidential data analytics.
By integrating cybersecurity intelligence with cryptographic resilience, this work aims to build a transparent,
tamper-resistant, and user-trusted foundation for next-generation digital payment infrastructures.

548.EFFICIENT MULTI-AUTHORITY ACCESS CONTROL USING ATTRIBUTE-BASED
ENCRYPTION IN CLOUD STORAGE

1 Vaduganathan D
Assistant Professor, Department of Computer Science and Engineering, Erode Sengunthar Engineering College, Erode,
Tamil Nadu

2 Arunkumar S
Department of Computer Science and Engineering, Erode Sengunthar Engineering College, Erode, Tamil Nadu

3 Gouri Nandana C P
Department of Computer Science and Engineering, Erode Sengunthar Engineering College, Erode, Tamil Nadu

4 Jeevitha S
Department of Computer Science and Engineering, Erode Sengunthar Engineering College, Erode, Tamil Nadu

Cloud storage has become a widely adopted solution for managing large-scale digital data due to its scalability,
cost efficiency, and accessibility. However, outsourcing sensitive information to third-party cloud environments



introduces significant security challenges, including unauthorized access, data leakage, and vulnerabilities
within distributed storage frameworks [6], [8]. Existing Hadoop-based and cloud storage systems often lack
comprehensive built-in encryption and robust access-control mechanisms, making them susceptible to security
breaches at the storage layer [10]. Traditional encryption techniques provide confidentiality but do not support
flexible, fine-grained access control in multi-user cloud environments. Single-authority Attribute-Based
Encryption (ABE) schemes improve access management but introduce centralized trust dependency and key-
escrow risks [1], [10]. To address these limitations, this paper proposes a Cloud Secure Storage Mechanism
based on Multi-Authority Ciphertext-Policy Attribute-Based Encryption (CPHABE), integrated with hybrid
encryption and data dispersion strategies. The proposed framework distributes attribute management across
multiple authorities to eliminate single-point compromise, incorporates Key Encapsulation Mechanism (KEM)
and Authenticated Encryption (AE) to ensure confidentiality and integrity, and applies encrypted file
fragmentation across distributed cloud nodes to minimize leakage risk [5], [10]. A transformation-key-based
lightweight decryption mechanism reduces computational overhead on the user side while preserving strong
cryptographic guarantees. The system architecture consists of four primary modules: User Frame, Authority,
Cloud Server, and Data Owner. By combining decentralized access control, hybrid encryption, and secure
distributed storage, the proposed model enhances confidentiality, strengthens resistance to unauthorized access,
and provides a scalable security framework suitable for modern cloud storage environments.
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Reinforced concrete buildings require strength and durability from re-bar, and older rebar made of steel is
vulnerable to corrosion which reduces ser-vice life. The purpose of this study is to use reduced graphene oxide
(rGO) as a surface coating material for rebars, ensuring they perform well. Two sets of 12 mm diameter Fe550D
grade steel rebars were prepared, with one set as uncoated Fe550D grade rebars and the other set as rGO coated
Fe550D grade rebar. Me-chanical tests including tensile, impact, bend, and pull-out tests, were completed to
assess strength, ductility, and bond characteristics and a salt spray test was used to confirm corrosion resistance.
The results show that rGO coated rebars had a 6% to 8% improvement in tensile strength and bond strength
while main-taining ductility and corrosion resistance with minimal rust formation in the salt spray test. Overall,
graphene coating improves mechanical properties and durabil-ity. If applied, it will significantly improve the
corrosion resistance and perfor-mance of rhino reinforced concrete structures before the structures even start.
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This research presents a real-time boat simulation system developed in Unity 3D to analyze marine navigation
under both manual and autonomous control modes. The simulator integrates a physics-accurate water
environment featuring buoyancy forces, hydrodynamic drag, thrust, and torque-based rotation, enabling realistic
vessel behavior. Manual control is implemented through gamepad input using Unity’s Input System, offering
smooth and responsive steering that reflects real-world boat handling. An Al navigation module, built using
waypoint tracking and optimized steering algorithms, autonomously guides the vessel through complex routes



with high precision. To support quantitative evaluation, the system records detailed telemetry data—including
position, velocity, path deviation, and lap completion time—for both human and Al runs. Comparative analysis
demonstrates that the Al-driven agent achieves smoother trajectories, lower path deviation, and improved lap
times compared to human navigation. The proposed simulation framework provides a cost-effective, flexible,
and scalable platform suitable for marine research, autonomous navigation development, educational training,
and performance analytics. Its modular design supports future extensions such as reinforcement learning,
dynamic weather modeling, digital-twin integration, and multi-agent simulations.
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This research is about designing a smart assistant powered by Artificial Intelligence (AI) that can combine
performance prediction, career recommendation, and skill-gap analysis for student decision-making. The
suggested approach relies on the multi-modal academic, behavioral, textual, and temporal data, apart from
advanced preprocessing, also contains optimized feature selection and a hybrid TGNN BiLSTM model for
precise performance prediction. A career suggestion system based on the Knowledge Graph provides awareness
of the career-related context, whereas a Siamese Neural Network skillfully detects the individual skill gap and
suggests the perfect learning material. The integrated system is more stable concerning prediction, and the
recommendation is relevant, as well as skill-gap identification. In sum, the work asserts that combining multi-
format data with sophisticated Al models represents a complete, modifying, and dependable way of support. The
framework is significant since it advances aspirants' readiness for the labour market, facilitating the provision of
orientation services and delivering personalized educational and career interventions virtually endlessly to a
large number of beneficiaries.

552.IMAGE CLEARNESS PROCESSING FOR IMAGE RESTORATION BASED ON
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Facial image restoration of noisy images, blurred, low-resolution, compression artifact and aging images is an
arduous issue in computer vision. Conventional image processing and methods based on convolutional neural
networks usually do not recover fine-frequency features of a face and yield smooth and over-smoothed outputs
with low identity recovery. In order to overcome these shortcomings, this paper introduces a strong facial image
restoration architecture using Generative Facial Prior Generative Adversarial Networks (GFPGAN). The
suggested system incorporates a pretrained StyleGAN2 facial prior before instructing the restoration procedure
which allows it to restore semantically significant facial features including eyes, skin texture, and structural
contours even in the case of severe degradation. In order to achieve the enhancement of the entire image,
RealESRGAN is used to enhance background and those parts of the picture which are not faces and it generates
high-resolution and visually similar results. The framework facilitates multi-platform implementation, such as
command-line interfaces, web-based applications, and inference pipeline in the cloud. Empirical testing proves
that the suggested solution is much more effective than the conventional CNN-based and GAN-based restoration
techniques in the context of perceptual quality, face identity maintenance, and resistance to in-the-field



degradation. The findings confirm the efficiency of using generative facial priori and adversarial learning to
have viable image restoration applications.
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Traffic congestion in cities, when we look at the increasing number of vehicles on the road and rapid
urbanization we're faced with a very serious issue. Regularly used traffic management systems, reliant on fixed
signal timings, can't cut it anymore when it comes to dynamic traffic patterns .In an attempt to combat this
problem, we've proposed a Smart Al-Based Adaptive Traffic Management System that marries the precision of
deep learning with the connectivity of the Internet of Things. It's real-time traffic monitoring and control
solution that puts the YOLO object detection algorithm to work, breaking down live video feeds from a ESP32-
CAM module to count and track the number of vehicles. Coming racing out of the gates, the first phase of this
system zeroes in on accurate vehicle counting and calculating traffic density, and the overall system is equipped
with adaptive signal control, emergency vehicle priority, and flexible lane management. The results demonstrate
a real-time stable system, making the feasibility of this system for real-life applications in smart traffic networks
now beyond dispute.
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The complete user session reconstruction from broken e-commerce server logs requires accurate data, which
enables researchers to conduct thorough behavior studies, but current research fails to establish how different
sessionization methods, which include various timeout settings, affect formal modeling outcomes. The study
evaluates how well Linear Temporal Logic (LTL) property verifications perform when testing three different
sessionization methods, which include Classic, Referrer-Aware, and Aggressive, using a massive real-world
dataset that contains 35 million original log entries. The proposed pipeline uses strict noise elimination methods
together with multiple sessionization techniques and official event abstraction methods to convert HTTP
requests into their corresponding semantic functions. The research results show that core behavioral metrics
maintain high stability through standard methods, which demonstrate only 1% relative change during crucial
assessments that include conversion funnel drop-off measurement. The system demonstrates exceptional
performance through its internal search mechanism, which achieves a resolution rate of 78.6% for search
queries. The system employs a multi-method statistical framework, which examines temporal data, to detect
0.1% of sessions as unique anomalies (n=838), while successfully differentiating authentic high-intensity users
from automated bot behaviors, which display interaction rates that exceed normal levels by 37 times. The results
demonstrate that formal verification functions as a reliable assessment method, which maintains its strength
under situations where data remains unknown, because it functions as a testable solution that competes with
black-box statistical methods.
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Recruitment systems are required to handle a massive number of resumes effectively and accurately.
Conventional recruitment systems currently employed are based on keyword screening. However, this proves
ineffective for semantic relation ships among skills and requirements. This paper describes an Al-based
recruitment system that incorporates an NLP technique for candidate screening and ML for screening and job
matching. The proposed system extracts effective features from resumes and then measures their semantic
scores for job requirements. Experimental results using 200 resumes and different job profiles have shown that
the system achieves a better matching accuracy of around 18-22 Percent improvement over the conventional
system. Screening time has been significantly reduced.This proposal introduces an Al-based recruitment system
that carries out automated parsing of resumes, screening of candidates, and employment matching via Natural
Language Processing and Machine Learning algorithms.

556.EXPLAINABLE MULTICLASS CERVICAL CELL CLASSIFICATION

USING RESNET-18 AND SCORE-CAM ON LIQUID-BASED
CYTOLOGY IMAGES
Ist Nilasree Kannadoss
School of Computer Science and Engineering
Vellore Institute of Technology
Chennai, Tamil Nadu, India

2nd Kumar Rangasamy
School of Computer Science and Engineering
Vellore Institute of Technology
Chennai, Tamil Nadu, India

Automated analysis of liquid-based cytology (LBC) images plays a vital role in transforming cervical cancer
screening process more efficient and reliable. But, the large morphological variability of cells and the problem
of interpretability of the model remains as an obstacle for the clinical use of such methods. In this paper, we
propose an explainable deep learning frame work for multiclass cervical cell classification using LBC images. A
ResNet-18 convolutional neural network which is pre-trained on ImageNet, is fine-tuned to categorize cervical
cells into four diagnostic classes such as high squamous intra-epithelial lesion (HSIL), low squamous intra-
epithelial lesion (LSIL), negative for intraepithelial malignancy (NILM), and squamous cell carcinoma (SCC).
The model performance is assessed on an independent test set by using macro-averaged precision, recall, F1-
score, and area under the ROC curve (AUC), besides confusion matrix analysis to deal with class imbalance.
Score-CAM is used to produce visual explanations that show the most discriminative regions that influenced
model predictions in order to increase interpretability. The experimental findings reveal an accuracy of 95.86%,
a macro-averaged Fl-score of 91.74%, and a macro-AUC of 0.985, thus pointing to a strong classification
performance as well as high discriminative capability. The coupling of quantitative assessment with
interpretable visual cues paves the way for creating transparent and clinically valuable Al-assisted cervical



cancer screening systems.
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The comorbidity of cardiovascular disease (CVD) and chronic inflammatory disease (COPD) points to the
possibility of their having common molecular drivers. In order to research these underlying factors, integrated
analyses using GEO expression datasets, CTD — derived gene lists and network and pathway-based approaches
were performed to uncover the inflammatory signaling hubs that overlap. Among the key regulatory to be
identified, Interleukin-6 (IL-6) was a main node creating a union of the most important inflammatory pathways:
NF-kB, JAK-STAT signaling and endothelial activation through ICAM-1. The analysis of the network topology
spotlight IL-6 as an important factor that connected immune signaling to vascular dysfunction. Moreover,
profiling of the cytokines brought to light the concurrent existence of the disrupted pro-inflammatory and anti-
inflammatory responses, thus pointing to the disturbed immune equilibrium and not a unidirectional
inflammatory shift. This situation of conflicting immune signals might be one of the reasons why the diseases
stay active and progress in both the pulmonary and cardiovascular systems. Put together, these results strongly
urge the need to consider the IL-6-centered regulatory networks as potential therapeutic targets. In fact, these
shared signaling hubs must be targeted in order to restore immune balance and come up with new ways of
managing both lung and vascular inflammatory diseases.

SS8.ARTIFICIAL INTELLIGENCE AS A CATALYST FOR CULTURAL PRESERVATION
AND CREATIVE INNOVATION
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Technology and Advanced Studies (VISTAS) ORCID — 0009-0008-5338-9271.

This paper analyses the transformative impact of artificial intelligence (Al) technologies in documenting,
conserving, and re-interpreting cultural heritage globally. With many museums facing unprecedented problems
in preserving and making available to digitally native audiences the large collections they hold, Al presents
itself as a key mechanism for bridging the gap between preservation and public engagement via the use of
traditional preservation techniques and those of today.

Empirical evidence synthesized from current case studies of museum digitization projects, digital archive
systems, and Al-driven conservation projects will be used to show how machine learning, computer vision,
natural language processing (NLP), and immersive technologies allow for both the preservation of, and creative
re-interpretation of, cultural artifacts.

The paper focuses on two complementary dimensions: (1) Al's application in preservation, including automated
digitization, predictive conservation models, and community-based documentation; and (2) Al's function in
creative innovation, supporting the creation of interactive and new artistic interpretations of cultural artifacts,
which maintain cultural authenticity. An evaluation of the ethical, legal, and practical implications of Al-based
cultural initiatives shows that only Al-based cultural initiatives that include community engagement, transparent
governance models, and adherence to international standards (UNESCO frameworks, UN cultural rights
protocols) can be successful.

The paper also demonstrates that when it is applied in a responsible manner, Al extends its technological
capabilities to create a democratizing effect -- allowing under-resourced institutions to preserve cultural heritage
at risk of being lost, reducing digital divides through multilingual access to digital platforms, and empowering
source communities to control their cultural stories. The paper provides an interdisciplinary approach to the
discussion of technology and cultural sustainability, and offers empirically based recommendations to






researchers, museum professionals, policymakers, and creative practitioners who are operating in the complex
nexus of artificial intelligence, cultural identity, and digital innovation in the twenty-first century.
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Wireless power transfer (WPT) for electric vehicles has become known as an appropriate replacement for
traditional plug-in charging techniques, providing ease and a better experience for users. The WPT system's
design and evaluation, mainly for a single EV application, are presented in this study. In order to allow effective
energy transmission without the need for physical connectors, the system uses resonant inductive coupling
between transmitter and receiver coils. For improved performance, important design factors such operating
frequency, coupling coefficient are examined. System efficiency is evaluated under load conditions and using
analytical modelling and simulation. The study also identifies problems, such as losses and heat control, and
suggests solutions. The results show the potential integration of WPT systems into electricity networks and
intelligent transportation systems and confirm the practicality of implementing them for individual EVs. The
proposed method improves convenience, enhances charging options, and supports the design of intelligent EV
infrastructure for environmentally friendly transportation. System provides efficiency of 93%.
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Smart home systems are increasingly becoming part of everyday life, yet many existing solutions remain limited
to basic appliance control. Human- Centred voice interfaces aim to bridge the gap between technology and
natural human communication, offering intuitive, accessible, and adaptive control of household environments.
By leveraging natural language processing (NLP), artificial intelligence (Al), and Internet of Things (IoT)
technologies, these systems can interpret user intent, personalize responses, and enhance inclusivity for elderly
and differently-abled individuals. This research explores the design, architecture, and evaluation of voice-driven
smart hone systems that prioritize user experience, adaptability, and seamless integration with daily routines
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A Hybrid Machine Learning—-Deep Learning—based Network Attack Detection (HMLD-NAD) framework is
introduced to improve detection performance and flexibility of network threat detection systems deployed
within contemporary network infrastructures. The framework combines conventional machine learning
classifiers for effective feature extraction and traffic classification with deep learning models to model intricate
spatial and time-dependent attack behaviors. Machine learning techniques including Random Forest and Support
Vector Machine are applied for preliminary traffic screening and feature refinement, whereas Convolutional
Neural Networks (CNN) and Long Short-Term Memory (LSTM) architectures are leveraged for advanced
representation learning and sequential intrusion identification. Network traffic obtained from publicly available
benchmark datasets, such as NSL-KDD and CICIDS, is used to assess system effectiveness across multiple
attack scenarios. The hybrid design strengthens the identification of both known and previously unseen attacks
while significantly reducing false alarm rates. Experimental results indicate an accuracy of 97.2%, precision of
97.6%, a detection performance of 96.9%, and a false positive rate of 2.3%. Furthermore, the developed model
attains an average detection latency of 2.1 seconds and supports scalable operation under heavy traffic
conditions with low computational cost. Overall, this hybrid framework offers a reliable and high-performance
solution for real-time network attack detection in dynamic and heterogeneous network environments.
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Software defect prediction plays a vital role in improving software quality and reducing testing effort by
identifying faulty modules at early stages of development. In order to increase accuracy, this work presents an
intelligent ensemble-based software defect prediction system with advanced stacking and safe online
deployment. The proposed extension integrates a Stacking Classifier composed of Decision Tree, Random
Forest, and LightGBM, enabling effective learning from diverse defect patterns and reducing individual model
bias. Compared to traditional voting-based ensembles, the stacking approach significantly improves predictive
performance and robustness. To ensure practical usability, the model is deployed using a Flask-based web



interface with user authentication, allowing secure and interactive defect analysis. Experimental evaluation on
benchmark NASA MDP datasets (CM1, JM1, MC2, MW1, PC1, PC3, and PC4) demonstrates that the extended
model achieves superior accuracy, reaching up to 93.5%, outperforming baseline ensemble methods. The results
confirm that the proposed improvement, real-world software fault prediction is secure, accurate, and scalable.
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The high rate of rise in demand of public infrastructure necessitates the necessity of a clear, secure and
transparent platform through which there can be effective interaction of the citizens, the government authorities
and the contractors. Traditional public grievance and tender management processes are usually affected by
inefficiencies such as lack of transparency, sluggish verification process, bid rigging, false billing, and no long-
term responsibility of the contractor. The project enables the general users to communicate the infrastructure
related problems like road damages, failing drainage and/or building defects using a centralized web interface.
Issues submitted are put through a multi-level verification by the government authorities in order to verify their
authenticity before being translated into official tenders. The registered and verified contractors are offered a
secure bidding system with the bid information being stored forever on the Ethereum blockchain with the help
of MetaMask and ensuring its safe storage in a centralized database to keep the system efficient. The logic of the
smart contract ensures fair allocation of tenders whereby the lowest valid bidder is selected and the contract is
reassigned to the next valid bidder in the event of the failure of the contractor. Its system provides real-time
email notifications, role-based access control and the continuous monitoring of the progress of work with daily
updates containing geo-tagged evidence. Fraud detection mechanism authenticates the bills that are submitted by
comparing approved budgets, work completion measure and previous contractor behavior. There is also a
performance evaluation system based on warranty that follows through acquired infrastructure over a specified
time meaning that contractors will be punished in the event of premature failures and failure of reliable parties to
engage in subsequent tenders. This system proposes to improve trust, accountability, and efficiency in the
development of the public infrastructure by combining blockchain transparency, automated monitoring, scoring
of contractors by its reputation, and administrative oversight.
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In the technology era, Phishing has continued to be a great challenge within the cybersecurity and web security
landscape. This involves exploiting human trust on any online services and subtle technical flaws. This is to
gather credentials, financial data, and sensitive information across diverse online platforms and various users.
Traditional defenses like static blacklists, signature-based filters and simple detection rules are limited by slow
update cycles and an inability to capture subtle syntactic and behavioral cues. To address these shortcomings,
we propose a hybrid detection framework that fuses classical supervised machine-learning classifiers (e.g.,
Logistic Regression, SVM, Random Forest) with sequence-aware deep learning (LSTM) to jointly model
lexical, structural, syntactic, and behavioral features extracted from URLs and webpage metadata. This
combined approach leverages the interpretability and stability of ML models alongside the pattern-learning
strength of LSTMs to detect both known and zero-day phishing attempts, produce calibrated confidence scores
and deliver comprehensive reports via a real-time web interface resulting in a robust, transparent, and
operationally useful solution for strengthening web security.
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Digital healthcare platforms are often fragmented and features like vital monitoring, medical record manage-
ment, teleconsultation and symptom checkers exist in isolated systems [1]. Existing systems largely focus on
telemedicine or appointment booking and lack features such as vital analysis and simple interpretation of
medical records such as blood reports which can be difficult for a patient to understand. This paper proposes the
MedLink Health Kiosk System, a cloud-based platform [3] which integrates features like rule- based diagnosis
assistance, medical record management and teleconsultation within a single unified platform. MedLink allows a
user to record their vitals such as blood pressure, heart rate, body temperature, oxygen level, sugar level, height
and weight [4], [6]. These vitals are analysed using date-wise graphs which give a visual representation to the
patient [6]. A rule- based symptom checker [1], [19] maps user selected symptoms to probable conditions and
provides simple harmless medication suggestions for early self-assessment. Patient can upload their previous
medical prescriptions and can also get simplified human- readable explanations of his blood reports using large
language model-based summarization [13]. MedLink further provides real- time appointment scheduling, secure
online payments and video- based teleconsultations [2], [10]. Doctors can access patients’ pre- vious medical
records using OTP thereby maintaining authorised access to personal information [15]. The system brings
together rule-based decision support, medical report interpretation, secure access mechanisms, and real-time
teleconsultation, demonstrating its effectiveness as an integrated and patient-centric digital healthcare platform.
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Real-time analysis of facial expressions is an essen-tial component in modern applications such as virtual
learning environments, mental well-being assessment, and adaptive hu-man—computer interaction. This paper
introduces a real-time facial emotion detection framework that integrates computer vision techniques with deep
learning models. Live facial data are acquired through a webcam and processed to extract relevant facial
features for emotion analysis. A convolutional neural network (CNN) is utilized to classify facial expressions
into multiple emotional categories, including happiness, sadness, anger, surprise, fear, and neutrality.

The emotion classification model is trained on a balanced facial expression dataset to enhance prediction
accuracy and generalization across individuals with diverse facial character-istics. The system visually displays
the recognized emotions by overlaying labels on the live video stream, enabling instant user feedback. Designed
with computational efficiency in mind, the proposed approach functions effectively on conventional hard-ware
platforms without requiring high-end processing resources. The experimental evaluation confirms that the



system provides accurate and responsive emotion recognition, making it suitable for real-world interactive
applications.
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We address the problem of machine unlearning, where the goal is to remove the influence of specific training

data from a model upon request, motivated by privacy concerns and regulatory requirements such as the “right

to be forgotten.” Unfortunately, existing methods rely on restrictive assumptions or lack formal guarantees. To

this end, we propose a novel method for certified machine unlearning, leveraging the connection between

unlearning and privacy amplification by stochastic post-processing. Our method uses noisy fine-tuning on the

retain data, i.e., data that does not need to be removed, to ensure provable unlearning guarantees. This approach

requires no assumptions about the underlying loss function, making it broadly applicable across diverse settings.

We analyze the theoretical trade-offs in efficiency and accuracy and demonstrate empirically that our method

not only achieves formal unlearning guarantees but also performs effectively in practice, outperforming existing

baselines
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For maintaining operational protocols and safety, it is important that industrial training follows a set of strict
operational procedures. Conventional methods such as manuals and videos are considered passive as they do not
verify the performance of tasks by the students. These methods are generally devoid of proper guidance that can
help the students learn how to perform tasks correctly. Even augmented reality (AR) can help the students gain
better clarity regarding how to perform tasks. However, it has been found that most AR-based training methods



currently available do not verify the actions performed by the students. The research proposed here includes an
AR-based framework that can be integrated with virtual instructions. The framework ensures that each step of
the training is verified before moving on to the next step. Such a framework can help avoid any errors or
skipping of steps. The framework has been found effective through experimental evaluation carried out under a
controlled environment. The proposed framework can be used as a cost-effective model for implementing
industry 4.0.
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Cloud computing has become an essential platform for managing large-scale data and applications in modern
enterprises. However, manual processing and management of files in cloud environments remain time-
consuming, error-prone, and inefficient. To address these challenges, this research proposes an automated file
processing system using Amazon Web Services (AWS) based on serverless architecture. The proposed system
utilizes AWS services such as Amazon S3 and AWS Lambda to enable event-driven automation for file
handling, conversion, and processing without the need for dedicated servers. Whenever a file is uploaded to an
S3 bucket, the system automatically triggers a Lambda function to perform predefined operations such as format
conversion, data extraction, or transformation. The architecture eliminates manual intervention, reduces
operational overhead, and improves processing efficiency. The system is designed to be scalable, cost-effective,
and secure through the use of IAM roles and AWS monitoring services. Experimental results demonstrate that
the proposed solution significantly reduces execution time and resource usage compared to traditional manual
processing methods. The research highlights the effectiveness of serverless computing in building intelligent and
automated cloud-based applications and provides a practical framework for real-world file processing
automation in AWS environments.
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Within current recruitment ecosystems, interview performance has become a decisive indicator of candidate
suit- ability, where assessment extends beyond technical expertise to encompass verbal articulation, behavioral
coherence, and confidence demonstration. Although many graduates exhibit adequate academic preparedness,
they frequently experience sub- optimal interview outcomes due to heightened anxiety, minimal interaction with
realistic interview environments, and the lack of standardized, objective feedback frameworks. Conventional
mock interview practices remain predominantly human-driven, resulting in subjective evaluations, low
consistency across ses- sions, and limited capacity for large-scale deployment.

This study presents a Virtual Reality (VR)-enabled mock interview architecture integrated with automated
performance assessment leveraging speech analytics and Natural Language Processing (NLP) methodologies.
The system constructs immer- sive interview scenarios through interactive virtual settings and intelligent



interviewer avatars, while systematically examining candidate responses using semantic alignment measures,
speech fluency indicators, confidence inference models, and structured behavioral analysis. Empirical
observations from iterative usage reveal enhanced confidence levels, reduced response latency, and measurable
improvements in interview performance over successive sessions. The proposed framework serves as a scalable,
impartial, and deployment-ready solution for structured employ- ability skill development in academic and
training institutions.
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Stroke is a major cause of mortality and long-term disability across the globe, demanding early and accurate risk
prediction to enable timely medical intervention. Conventional clinical assessment methods are often subjective
and limited in handling large-scale heterogeneous healthcare data. This paper proposes a machine learning-
based framework for stroke prediction using patient clinical attributes such as age, hypertension, heart disease,
glucose level, body mass index, and lifestyle factors. The system employs data preprocessing, feature
engineering, and class imbalance handling techniques to improve prediction reliability. Multiple machine
learning models including Logistic Regression, Random Forest, Support Vector Machine, and Gradient
Boosting are evaluated. Experimental results demonstrate that ensemble and tree-based models achieve superior
recall and ROC-AUC, making the proposed system suitable for clinical decision support applications.
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The accumulation of single-use plastic waste is a growing global issue, with traditional disposal methods, such
as incineration and landfilling, causing environmental harm. In response, energy recovery technologies, such as
plastic pyrolysis particularly the co-pyrolysis of plastic and biomass have gained attention as more sustainable
alternatives. This study explores the co-pyrolysis of waste polythene covers and bagasse, examining the impact
of the bagasse-to-plastic (B/P) ratio on oil and gas yields. A synergistic effect was observed during co-pyrolysis,
leading to improved product yields and enhanced quality of oil compared to individual pyrolysis of plastic or
biomass alone. The produced oil exhibited diesel-like properties, including favourable viscosity and calorific
value. Thermodynamic simulations on a compression ignition engine revealed that Co-pyrolysis oil (CPO)
improved brake power (14.4%), reduced specific fuel consumption (7.4%), and lowered CO: (10.2%), PM
(19.9%), and smoke (6.3%) emissions compared to diesel. However, NOy emissions increased, highlighting
trade-offs between performance and emissions.
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Coal mining is an important source of energy, but it also produces a large amount of carbon dioxide (CO2),
which can be dangerous in underground mine areas. High levels of CO2 not only affect the environment but also
create serious safety risks for workers. In many coal mines, gas monitoring systems are used only to measure
current values and do not help in predicting future conditions. Because of this, sudden increases in CO2 levels
may not be identified early enough to prevent accidents. In this project, a system is developed to monitor and
predict CO2 levels in coal mines using machine learning. Sensors placed inside the mine continuously collect
CO2 data, which is then sent to a cloud server for storage and analysis. A Random Forest regression model is
used to study past and current data patterns and estimate future CO2 concentrations. If the predicted CO2 level
goes beyond the safe limit, the system provides an alert so that necessary actions, such as improving ventilation,
can be taken in advance. The proposed model is tested using collected sensor data and compared with other
machine learning methods. The results show that the Random Forest model gives better prediction accuracy
with lower error values. This system helps in improving worker safety and supports better decision-making in
coal mine operations by providing early warnings instead of only real-time measurements.
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Digital credential verification plays a critical role in academic and professional ecosystems. Traditional
credential management systems rely on centralized databases and man- ual verification processes which
introduce delays security risks and trust issues. This paper presents DigiCred, a blockchain based decentralized
identity and credential management system designed to enable secure tamper proof and transparent verifi- cation
of academic and professional credentials. The proposed system allows issuers holders and verifiers to interact
without relying on centralized authorities. Smart contracts are used to store credential hashes and reputation
scores on the blockchain ensuring immutability and authenticity. Real time verification enables instant
validation of credentials while preventing forgery and unauthorized modification. The system promotes trust
trans- parency and self sovereign identity making it suitable for modern digital ecosystems.
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Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition characterized by deficits in social
interaction, communication, and emotion recognition. Recent advances in Artificial Intelligence (Al) and Deep
Learning (DL) have enabled the development of innovative diagnostic and intervention frameworks that address
these challenges through multimodal analysis, emotion recognition, and behavioral assessment. This review
presents a comprehensive synthesis of current Al-based approaches for emotion detection, behavioral
monitoring, and early diagnosis of ASD. The first category of studies focuses on personalized multimodal neural
frameworks such as m AutNet, which combine facial and vocal modalities to achieve domain-invariant emotion
recognition with improved accuracy for autistic children. Another research direction emphasizes compound
emotion recognition (CER) using spatio-temporal geometric features and Recurrent Neural Networks (RNNs) to
detect complex emotional states during meltdown crises. Parallelly, functional connectivity-based models like
Brain-Shapelet leverage fMRI data to capture instantaneous brain activity abnormalities, offering valuable
biomarkers for ASD diagnosis. Speech-based deep learning approaches further explore prosodic and acoustic
features to estimate ASD severity, demonstrating the predictive potential of CNN and DNN architectures.
Additionally, robot-assisted emotion recognition systems such as those employing NAO and ZECA robots
highlight the therapeutic and interactive potential of Al in emotion-related interventions. Complementary
advances in computer vision and facial expression recognition using divide-and-conquer strategies and video-
based motion analysis contribute to more accurate and explainable ASD detection frameworks. Collectively, the
reviewed literature underscores the growing synergy between neuroscience, affective computing, and Al, while
identifying persistent challenges such as dataset scarcity, individual variability, multimodal fusion complexity,
and the ethical considerations of Al-based ASD interventions. This review concludes by outlining emerging
directions toward more personalized, interpretable, and secure Al systems for supporting early diagnosis and
emotional well-being of individuals with ASD.
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Federated Learning (FL) enables collaborative model training while preserving data privacy; however, its
performance degrades significantly under non-independent and identically distributed (non-I1ID) data, which is
common in real-world applications. This issue becomes more pronounced when training sequential models such
as Long Short-Term Memory (LSTM) networks, where the standard Federated Averaging (FedAvg) algorithm
struggles to achieve stable convergence and high accuracy due to client heterogeneity. To address this
limitation, this paper proposes an LSTM-based federated learning framework enhanced with the FedProx
optimization strategy. FedProx introduces a proximal term that constrains local model updates, effectively
reducing client drift caused by non-IID data distributions. By integrating FedProx with LSTM, the proposed
approach stabilizes local training while preserving temporal feature learning. Experimental results demonstrate
that the proposed LSTM + FedProx model achieves faster convergence, improved training stability, and higher
prediction accuracy compared to traditional FedAvg-based LSTM models. These improvements highlight the
effectiveness of the proposed method in handling heterogeneous data environments, making it suitable for
practical federated learning applications involving sequential and time-series data.
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Erythemato-squamous diseases (ESD) represent a group of dermatological conditions that significantly impact
patients’ well-being and require accurate diagnostic methods for effective management. In this study, a publicly
available clinical dataset containing multiple dermatological attributes was utilized to develop a reliable
machine learning—based diagnostic framework. The data was carefully curated to reduce bias and enhance
model reliability. Principal component analysis and various machine-learning algorithms were applied to
identify the most influential clinical features for distinguishing between the major ESD categories. A wide range
of machine learning models from different families were trained and evaluated to determine the most suitable
classification approach. The analysis revealed that only a subset of clinical predictors was essential for effective
classification, highlighting the importance of feature selection in improving diagnostic performance. The



findings demonstrate that machine learning, combined with optimized feature selection, can support more
efficient and interpretable diagnosis of erythemato-squamous diseases.
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Cardiovascular diseases remain one of the leading causes of mortality worldwide, necessitating accurate and
early diagnostic systems to assist clinical decision-making. Traditional heart disease detection methods rely
heavily on manual examination of echocardiogram images, electrocardiogram (ECG) signals, and clinical
attributes, which are often time-consuming, error-prone, and dependent on physician expertise. To address these
limitations, this paper presents an intelligent artificial intelligence—driven heart disease diagnosis framework
designed for automated classification and severity-level prediction using machine learning techniques. The
proposed system employs a Random Forest-based ensemble classifier for robust and reliable prediction,
combined with comprehensive feature preprocessing, normalization, and probability-based risk estimation to
enhance diagnostic accuracy. The framework integrates data acquisition, preprocessing, model training,
prediction, and real-time web deployment using Python, Flask, Scikit-learn, and SQLite for efficient patient data
management. Experimental evaluation conducted on standard heart disease datasets demonstrates superior
performance compared to conventional classifiers, achieving an overall accuracy of 97.8%, precision of 96.9%,
recall of 97.2%, and low prediction latency suitable for real- time clinical usage. The system further provides
detailed severity categorization and probability scores, enabling interpretable and actionable medical insights.
The results confirm that the proposed approach offers a computationally efficient, scalable, and reliable solution
for early-stage heart disease detection and clinical support.
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Falls among elderly people are a major health concern and often lead to severe injuries if not attended to
immediately. At the same time, wearable electronic devices face power limitations due to frequent battery
charging. This project proposes an Intelligent Footwear System that integrates fall detection and self-power
generation using piezoelectric energy harvesting. The footwear is embedded with force sensors and a
piezoelectric plate to detect abnormal pressure patterns and generate electrical energy during walking. An
ESP8266 microcontroller processes the sensor data and sends alerts through an IoT platform when a fall is
detected. The generated energy is stored in a rechargeable battery to support system operation. The proposed
system enhances elderly safety, reduces dependency on external power sources, and provides a low-cost,
reliable smart healthcare solution.
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The Voting DApp is a decentralized application that aims at providing a secure, open, and tamper-proof system
for conducting elections on any blockchain platform. The Smart contract functionality on the Ethereum
blockchain delivers basic functionality for the management of votes, ensuring integrity in voting using a secure
registration system, role-based access control, and a mechanism to prevent multiple votes by users. Election
voting can now be carried out through a user interface designed in React with Web3 integration for registered
voters, and administrators can manage candidates and voter registration for an election. Voting DApp offers a
very nice solution to modern electronic voting platforms where trust in elections is going to be ensured-a
solution leveraging blockchain for immutability, real-time feedback.
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In order to provide adaptive alleviation from recurrent stomach pain, such as menstrual cramps, this study
presents a prototype for a smart wearable device. The device provides individualized comfort without requiring
user input by combining condition-based actuation with physiological sensors. While a Dallas temperature
sensor continually monitors skin temperature, a force sensor is used to detect variations in abdominal pressure.
After processing the input from these sensors, an ESP32 microprocessor modifies the actuation mechanisms. A
heating pad is turned on to offer warmth if a low temperature is detected, and a vibration motor is turned on to
relieve discomfort when pressure levels rise. A relay-based unit controls the actuation to guarantee precise and
secure functioning. A small OLED panel displays real-time sensor data and system status, giving the user
immediate feedback. With an emphasis on user comfort and portability, the complete system is combined into a
wearable belly belt. The device demonstrates the promise of sensor-driven adaptive relief mechanisms for
successfully treating cyclical discomfort, while being a prototype and not meant for clinical application.
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Asthma is a chronic respiratory disease whose severity is strongly influenced by environmental factors such as
air pollution, particulate matter, temperature, and humidity. Continuous monitoring and early prediction of
asthma risk are therefore critical for preventive healthcare. This paper presents an loT-based asthma risk
prediction system that integrates real-time environmental sensing with a Machine Learning—based predictive
model. The proposed system employs an ESP32 microcontroller interfaced with gas sensors, a PM2.5 sensor,
and a temperature—humidity sensor to collect environmental data continuously. Sensor readings are transmitted
to the Blynk IoT cloud platform, enabling real-time visualization and smartphone-based monitoring. An LSTM-
based Machine Learning model is used to analyze both real-time and historical sensor data by learning temporal
dependencies among environmental parameters to predict asthma risk conditions. Experimental evaluation
shows that under high pollution scenarios, characterized by elevated PM2.5 and toxic gas levels, the system
correctly identifies unsafe air quality and generates an asthma alert, as indicated by the prediction output
“Asthma Alert: YES” and “Good Air Quality: NO.” Conversely, under clean air conditions, the system classifies
the environment as safe with no asthma warning. The results demonstrate that the proposed loT—Machine
Learning framework can effectively distinguish between safe and hazardous environmental conditions and
provide timely alerts through both local displays and mobile applications. The system offers a low-cost,
scalable, and intelligent solution for real-time asthma risk prediction and environmental health monitoring.
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Induction motors are very important in the functioning of machinery in the contemporary industrial environment
to ensure continuity and efficiency in the running of industrial machinery. Nonetheless, in the case of such
unforeseeable failures in the motor, causing considerable loss in production, the traditional fault diagnosis
techniques involving hand-inspection and set rules fail to identify the faulty setups in the conditions of different
operation. To solve this problem, a hybrid CNN-GRU deep learning model is designed and used to deploy an
intelligent industrial monitoring system to detect faults in the induction motor. The proposed work detects
bearing, rotor and stator fault detection by using vibration, stator current and voltage signals measured by the
system as inputs. GRU is used to acquire the temporal behavior of the sensor signals, and CNN is utilized to
extract useful features out of the sensor signals. Learning rate and batch size and the number of hidden units are
some of the optimized hyperparameters by the particle swarm optimization (PSO) to improve the model
performance. Accuracy, precision, recall and Fl-score are the measures taken whose results are 98.67%,
99.32%, 97.90% and 98.48% respectively. The findings reveal a higher fault detection ability than the
conventional methodologies such as shedding light on the appropriateness of the proposed system in the
predictive maintenance in the industrial settings.
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This paper explains the design of a small Al-based smart device which can recognize stammering in real-time
using neural network algorithms runnable on embedded hardware. The primary objective is to offer individuals,
clinicians, and caregivers a low-cost and objective option of monitoring. The system uses HC-05 Bluetooth
module to communicate locally, a NodeMCU (ESP8266) to connect with a cloud to log the data collected by the
0T, and a cheap microcontroller like the Arduino UNO to process the initial signals.

The use of a better neural network model (TensorFlow Lite) guarantees high classification accuracy (85-90%
were demonstrated) and the applicability to different speech patterns. This technology helps to overcome the
limitations of the existing traditional methods whereby the assessment of stammering is subjective, as well as a
rare clinical event that cannot be repeated, and thus would remain an unstructured, data-driven monitoring
process
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Modernizing agricultural forecasting requires a transition from longitudinal data analysis to the integration of
high-frequency, real-time telemetry. Since crop viability is fundamentally governed by the interplay between
pedological and atmospheric variables, a real-time framework facilitates the delivery of precise, site-specific
cultivar recommendations. In many regions, the persistence of conventional agricultural heuristics—often
detached from empirical data—results in sub- optimal yield densities and resource-use inefficiencies. This study
introduces an intelligent predictive architecture designed to optimize crop selection by synthesizing soil nutrient
profiles with dynamic environmental catalysts. The methodology incorporates a multi-dimensional feature set,
including macronutrient concentrations, pH levels, thermal fluctuations, and hydrometeorological patterns. To
identify the most robust predictive engine, we evaluated several classification frameworks across a suite of
statistical fidelity indicators. Experimental results indicate that meta-classifier configurations (ensemble models)
provide the highest predictive stability and classification success. The resulting framework provides a rigorous
foundation for data-driven decision- making, mitigating the risk of productivity deficits while fostering
sustainable and resource-efficient agricultural operations. Furthermore, the scalability of this predictive
architecture offers a viable pathway for integrating automated decision support into existing smart-farming
infrastructures to facilitate long-term climate resilience. By streamlining the transition from raw environmental
telemetry to actionable insights, the system effectively bridges the technical gap between laboratory-based
modeling and practical, field-scale application. Ultimately, this research establishes a standardized benchmark
for future developments in real-time agricultural analytics, prioritizing both computational efficiency and
environmental stewardship.
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Electric machines, integral to renewable energy and transportation sectors, face efficiency challenges due to
thermal constraints. Traditional methods for temperature monitoring, such as Computational Fluid Dynamics
(CFD) and finite element analysis, are accurate but computationally intensive, limiting their application in real-
time scenarios. Alternative data-driven approaches have emerged but lack incorporation of key physical



insights, such as power loss estimations.This study integrates power loss estimations into supervised machine
learning mod-els, specifically Linear Regression and Random Forest. Using extensive empirical data, the
models are trained with features derived from physical parameters, such as effective voltage and current, to
improve prediction accuracy. The models are evalu-ated using k-fold cross-validation and optimized using
Bayesian hyperparameter tuning for enhanced performance.The Random Forest model outperformed others,
achieving a mean absolute error (MAE) of 1.50°C and a root mean squared error (RMSE) of 2.20°C, with an R?
of 0.93. These results demonstrate significant improvement in accuracy and computational efficiency compared
to traditional and other machine learning methods.Incorporating physical insights, such as loss estimations, into
machine learning models enables efficient and accurate real-time temperature predictions for electric machines.
This approach facilitates better thermal management, allowing for higher power density and improved
performance. Future work will explore hybrid models and advanced neural network architectures to further
enhance prediction reliability and application scope.
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Accumulation of synthetic waste in marine envi- ronments constitutes a growing ecological crisis, demanding
automated, real-time monitoring systems capable of functioning under adverse imaging conditions.
Conventional detection models are ill-suited for this task due to the unique optical distortions inherent to
underwater scenes. This work introduces a hybrid detection pipeline that couples a CNN-driven image enhance-
ment stage with advanced YOLO-series detectors, specifically YOLOvS, YOLOv9, and YOLOv1l.
Experiments conducted on the TrashCan benchmark dataset confirm that preprocessing consistently boosts
detection accuracy across all tested archi- tectures. Notably, YOLOvV11 equipped with the enhancement pipeline
attains 95.8% mAP@50 at an inference latency below 3ms, validating its suitability for deployment aboard
autonomous underwater vehicles (AUVs) in real-world monitoring scenarios.
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Coronary artery disease (CAD) is a primary cause of death globally, and its timely diagnosis is indispensable for
avoiding acute cardiac complications. Coronary angiography (CA) is the medical gold standard for detecting
stenosis; however, its manual assessment is subjective, laborious, and vulnerable to inter-observer differences
due to contrast fluctuations, dynamic cardiac motion, and overlapping vessel structures. Prevailing deep network
approaches exhibit robust attribute capturing abilities but are intrinsically restricted in extracting long-range
spatial relationships and temporal flow patterns across frames. To solve these problems, we propose CardioViT,
a new explainable spatio-temporal Vision Transformer (ViT) designed for analyzing multi-frame CA sequences.
CardioViT employs a dual-stream multi-frame encoder that represents spatial vessel structure and models
temporal variations across frames using cross-frame self-attention mechanisms. This structure allows the model



to understand subtle variations in contrast distribution and vessel dynamics. These features serve as essential bi-
omarkers for estimating the severity of stenosis. Also, we include a Spatio-Temporal Score-based Class
Activation Mapping (STS-CAM) to produce high-resolution and diagnostically reliable heatmaps that
emphasize pathological vessel areas throughout the CA sequence. The inclusion of this explainability mecha-
nism not only increases medical transparency but also helps heart specialists in validating predictions with
greater confidence. We assess CardioViT on the Mendeley Data V1 database, which contains several sequence-
based datasets characterized for healthy and stenosis conditions. The proposed CardioViT model realizes 98.7%
accuracy, 95.8% sensitivity, 99.1% specificity, 96.3% precision, 96.0% recall, 96.1% F1-score, a 2.4% false-
positive rate, and a 1.9% false-negative rate. This model considerably improves classification performance relat-
ed to several advanced neural networks and ViT-based baselines models in terms of accuracy, reliability, and
explainability.
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Effective credit risk evaluation is critical for financial institutions to minimize loan defaults and ensure smooth
lending activities. This project proposes a Programmed Learning Framework for Applicant Credit Risk
Assessment and Loan Default Prediction using machine learning approaches This research work offers a
predictive model that aims to forecast the likelihood of loan defaults based on a thorough examination of
applicant profiles, which include factors such as income levels, credit scores, employment status, and repayment
history. The predictive model makes use of past loan data to classify applicants as high-risk and low-risk groups.
In terms of methodology, the predictive model combines thorough data processing and feature selection
methods with sophisticated classification models, namely Logistic Regression, Random Forest, and Gradient
Boosting, to improve the predictive capability of the risk model. The proposed model applies accuracy,
precision, recall, and ROC-AUC to measure the performance of the proposed model.. The model can be
developed as a web application for effective risk assessment in real-time, enabling financial institutions to
minimize losses and maximize credit risk management techniques.

590.A COMPUTATIONAL ADAPTIVE PLATFORM FOR PREDICTING EMPLOYEE
RESIGNATION AND IMPROVING COGNITIVE WORKFORCE RESOURCES
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In the "Human-Centric" landscape of Industry 5.0, an era of resilience and technology symbiosis, the constituent

elements of the organization require the best talent for sustainability by design. Existing HRMs that depend on

conventional strategies derived using traditional data and analysis techniques fail to provide an adequate

prediction of the extent of employee attrition for the organization's sustainability. This study proposes an ML-

powered predictive system that uses the patterns hidden within the data related to the employees to provide an

estimated prediction for the extent of attrition occurring within the organization's talent pool. After conducting

an assessment of five predictive models using the publicly accessible dataset provided for analysis, the best



model for employee attrition prediction has been identified, namely the "Random Forest Model," which
promises the highest degree of precision and robustness for the organization's HRMs to design the best
strategies for sustainability across the "human-centric landscape" of Industry 5.0's dynamic landscape.
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Unstandardized medical knowledge and subjective analysis have posed challenges to the diagnosis of
osteoarthritis in the knee based on radiographic images and relative featured images. Osteoarthritis can now be
automatically detected with an accuracy comparable to that of human experts thanks to recent developments in
deep learning. The majority of current models are opaque systems, which makes it challenging to apply them in
medical settings despite these advancements. Explainable Al has solved this problem, making it possible to
understand predictions more clearly. With SHAP pointing to particular feature contributions for a final
prediction, Grad-CAM is used to identify important regions within images related to joints. For osteoarthritis
screening, the suggested method is effective in determining Kellgren and Lawrence grades, including grade one.
Models that are trained on a variety of data sources are more adaptive to a range of demographics. Thus,
unalloyed diagnosis is supported by the system. Furthermore, it is a reliable tool for scre.
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Metabolic Syndrome diagnosis based on radiographic images has been challenged by subjective analysis and
unstandardized medical knowledge. With recent advances in deep learning, it has been possible to detect
osteoarthritis automatically with accuracy equal to human experts. Despite such achievements, most existing
models are opaque systems, making it difficult for their implementation in medical settings. This challenge has
been addressed by Explainable Artificial Intelligence, enabling better comprehension of predictions. Grad-CAM
is applied to identify key areas within images related to joints, with SHAP pointing to specific feature
contributions for a final prediction. The proposed system is efficient for Kellgren & Lawrence grade
determination, including grade one, for screening osteoarthritis. Training models on varied data sources
enhances adaptability for diverse populations. The system is thus supportive for unalloyed diagnosis.
Additionally, it is a trustworthy tool for screening osteoarthritis conditions for patients.
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Technological evolution is observed in railway track inspection methods due to the passage from traditional
image processing methods to more innovative data-driven models, owing to the inflexibility of more traditional



methods upon being exposed to real-world scenarios. Though its capability of handling uncertain inputs has
been improved with the inclusion of fuzzy-logic principles in it, owing to its reliance on manually coded
knowledge, it has become less relevant. The current paper discusses a new complete process for railway track
inspection that combines the autonomous identification power of convolutional neural networks and the logical
deduction power of fuzzy logic inference. This new process combines the autonomous identification power of
CNN s with the logical deduction power of fuzzy logic inference.

594.A CLOUD-BASED AUTOMATED SYSTEM FOR ANALYZING REAL-TIME AIRLINE
PRICE TRENDS USING AI-POWERED PREDICTIVE MODELS
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Factors such as passenger demand, seasonal variations, fuel prices, airline pricing strategies, and market

dynamics have been observed to affect airline ticket prices. However, traditional airline ticket price prediction

models, which rely on statistical analysis or predefined rules, face difficulties in dealing with the non-linear

relationships and time dependencies that exist in airline ticket price data. In this context, this paper proposes the

design of a cloud-based automated system for predicting airline ticket prices in real-time using advanced

machine learning concepts. The system relies on both past and current flight information to identify route-

specific patterns, seasonal influences, and time-dependent variations in airline ticket prices. By integrating

generative artificial intelligence concepts with Long Short-Term Memory networks, the proposed system is able

to handle time dependencies and adapt to changing market conditions. The proposed system is more adaptable

and scalable than existing systems and can be easily implemented in today’s airline ticket pricing systems.
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Panchakarma therapy is a key component of Ayurvedic medicine. All components of the treatment process for
Panchakarma therapy must be completed with great care, in ac- cordance with specific guidelines, and by
personnel highly trained and equipped to function together closely. Unfortunately, many Ayurvedic hospitals
continue to use manual systems (i.e., paper- based documentation and informal communication between staff) to
coordinate treatment delivery, which results in issues including conflicts with scheduled treatments, an
excessive administrative load on staff, uneven distribution of treatments among patients, and a lack of visibility
into how resources are being utilized. This paper discusses a web-based Panchakarma Therapy Automation
System (PTAS) that utilizes large language models to transform traditional Panchakarma treatment protocols
into standardized electronic workflows. The hospitals provide electronic versions of structured treatment
descriptions for all the treatments they offer, and a large language model converts those into an electronic format
that can be read by computer programs and into semantic embassies that may complement the treatment. This
electronic document will facilitate the selection of appropriate therapy as well as the verification of therapy
availability, and the resolution of scheduling conflicts, all in real-time.Once a decision has been made regarding
which treatment option to proceed with, the system provides a comprehensive treatment plan that identifies a
schedule for each therapy session as well as safety guidelines and materials required for the session and who



will be doing the therapy. To do this the PTAS uses two core algorithms. The first algorithm handles all
document ingestion including large document processing such as natural language processing of the document.
The second algorithm handles the scheduling of therapy sessions/days using a hybrid combination of rule-based,
genetic algorithm, particle swarm optimization, and priority-based heuristics. The scheduling system was
created to allow for multi-day/multi-session treatment while considering the physical constraints of the therapist,
the room, and materials associated with accomplishing the treatment. Additional enhance- ments made to the
system included the capability to reschedule treatments, cancel sessions and accommodate urgent priority cases.
Results from the evaluation of PTAS showed that PTAS was able to significantly reduce the administrative
burden related to scheduling, improve the accuracy of when appointments were scheduled, utilize existing
resources more efficiently, and overall increase the consistency of treatment provided. These

findings provide evidence that there is significant potential for a hybrid optimization technique to improve
traditional healthcare organisations’ operational efficiency without impeding clinical judgment; this agrees with
previous studies about using language models as part of the scheduling process.
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Chronic constipation is a significant gastrointestinal disorder. if it left untreated for a longer time can lead to
severe complications. While traditional diagnosis relies on subjective clinical judgment, Deep Learning (DL)
offers an objective alternative through medical imaging and physiological data analysis. This paper provides a
comprehensive review of recent advancements in DL models, including CNNs and RNNs, for constipation
diagnosis. We systematically categorize existing literature into clinical studies, imaging applications, and
wearable technologies. Our analysis identifies critical research gaps such as data scarcity and the need for
multimodal Al frameworks. Finally, this work outlines future directions for standardizing Al-driven diagnostic
tools in clinical settings.
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USING WATER DATA NETWORK
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Diving under water is a very dangerous health-wise activity due to such complications as decompression
sickness, hypothermia, and acute cardiovascular or respiratory problems which should be addressed
immediately. The traditional methods of monitoring diver health are manual and periodic checks which do not
suffice in a situation where there is need to detect emergencies in time. In order to defeat these constraints, this
project suggests developing a real-time underwater diver health monitoring device that constantly measure
important physiological parameters. The suggested system incorporates wearable biosensors in order to quantify



the heart rate, respiratory rate, blood oxygen saturation (SpO2), and body temperature. An embedded controller
processes the collected data and transmits it to a surface base station through water compatible communications
(e.g. acoustic or optical signalling). The wearable device will be made lightweight, waterproof, and can be used
in harsh conditions of the sea with a lot of underwater activity. The information on the received health data is
observed at the surface station in real time in order to detect any abnormal conditions and provide fast response
in case of an emergency. The proposed system will make the diving procedure substantially safer and the
emergency reaction in the environment of underwater activities much better by providing constant health check
an ensuring the underwater communication efficacy.
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This paper details the design and power, conscious execution of a 32, bit MIPS RISC processor built on a five,
stage pipelined architecture and described in Verilog HDL. The processor is designed at the register, transfer
level (RTL) and synthesized with the AMD Vivado Design Suite for an Artix 7 FPGA device. The developed
architecture combines an integer Arithmetic Logic Unit (ALU) with a separate Floating Point Unit (FPU) that
provides floating, point addition, subtraction, and multiplication operations to increase computational flexibility
yet keeping the architecture straightforward. Energy efficiency is enhanced by the addition of clock gating
techniques at a few selected stages in the pipeline and at functional units to limit undesired switching activity
and thus, reducing dynamic power consumption. The processor design is functionally verified via simulation,
and timing performance metrics are obtained after synthesis and implementation. Power analysis is conducted
with the input of the post, implementation activity estimation using the Vivado Power Analyzer tool. The
proposed design offers a scalable and energy, efficient processor architecture that can be used in embedded and
low, power running computing applications based on FPGA.



599.CARDIOVASCULAR DISEASE RISK PREDICTION FRAMEWORK USING SHAP AND
LIME WITH EXPLANATION CONSISTENCY AND SUBGROUP ANALYSIS
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Wireless Underground Sensor Networks (WUSNs) have emerged as a promising solution for reliable
communication in environments where conventional wireless systems fail due to severe signal attenuation and
infrastructure constraints. This paper presents a real-time emergency communication system for hilly, forest, and
underground regions using soil as a communication medium, combined with Magnetic Induction (MI) and
LoRa-based long-range transmission. The proposed system is designed to support trapped workers during
disasters such as tunnel collapses and mining accidents by enabling continuous transmission of biomedical
parameters, including heart rate, body temperature, and respiratory activity. Underground sensor nodes
communicate through soil using MI-based propagation, while LoRa technology is employed at the surface level
to relay collected data over long distances to monitoring stations. This hybrid architecture overcomes the
limitations of electromagnetic wave propagation in soil and eliminates dependency on line-of-sight
communication. Experimental analysis demonstrates that the proposed system ensures reliable data delivery
with low power consumption, making it suitable for emergency response scenarios in remote and harsh
environments.
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SQL injection (SQLi) attacks have been one of the most prevalent and harmful attacks on web applications and
in most cases allow unauthorized access and manipulation of data. Conventional intrusion detection systems
have to rely on classical machine learning algorithms and this might not be able to detect subtle and changing
attack patterns in high dimensional SQL query data. In this paper, the author introduces CryptoNet, a quantum-
classical based active SQL injection attention framework that uses natural language processing (NLP) with
quantum machine learning. Term Frequency - Inverse Document Frequency (TF-IDF) is used to convert SQL
queries into numerical feature vectors which are then reduced in dimension using Principal Component Analysis
(PCA) to create small quantum-compatible representations. Classical classifiers, including Random Forest and
XGBoost are used to analyze them and compared against a Variational Quantum Classifier (VQC) using ZZ
Feature Map encoding and a Real Amplitudes ansatz optimized using COBYLA. The results of the experiments
indicate that the quantum-enhanced model has a greater accuracy and robustness in the detection of the SQLi
patterns in the experimental condition than classical baselines especially the detection of the more complicated
or obfuscated SQLi pattern. The suggested framework can be implemented on Noisy Intermediate-Scale
Quantum (NISQ) and can provide an API interface that can be used in practice. The paper presents a new
unification of quantum feature encoding and NLP-based SQL analysis, which offers a scalable and adaptable
method to the contemporary intrusion detection.
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The rapid growth of digital documents across academic, legal, healthcare, and enterprise environments has
created a significant demand for automated document summarization systems. Manual reading and analysis of
long documents is time-consuming and inefficient, particularly when large volumes of text must be processed
within limited time frames. Traditional document summarization approaches rely primarily on extractive
techniques, which select sentences directly from the source text and often fail to preserve semantic meaning and
contextual coherence. This paper proposes a transformer-based document summarization system using the
Bidirectional and Auto-Regressive Transformer (BART) architecture. The proposed system processes input
documents through text preprocessing and tokenization, followed by abstractive summary generation using a
fine-tuned BART model. The generated summaries retain essential information while maintaining readability
and coherence. Experimental results show that the system produces high-quality summaries that closely
resemble human-written content, making it suitable for real-world document analysis applications.
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Reliable crop yield estimation is essential for improving food security and supporting sustainable agricultural
planning. Crop productivity is influenced by a combination of climatic variability, vegetation dynamics, and
disease incidence, resulting in complex patterns that are difficult to model using traditional approaches. This
study presents a hybrid framework that combines ensemble learning with deep learning to address both yield
forecasting and crop disease detection within a unified system. Historical climatic variables, including rainfall,
temperature, humidity, and precipitation, are integrated with NDVI time-series data to capture crop growth
behavior. Statistical and machine learning models such as ARIMA, SARIMAX, Random Forest, and seasonal-
trend decomposition are combined through a stacking-based ensemble strategy to improve predictive reliability.
In parallel, a Convolutional Neural Network (CNN) is employed to classify crop diseases from image data and
evaluate their potential impact on yield outcomes. Experimental results on regional agricultural datasets indicate
that the integrated ensemble approach achieves improved performance compared to individual models. The
framework offers a scalable and software-driven solution for precision agriculture without dependence on IoT-
based infrastructure.
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Highly-realistic deepfake videos, images, and audio are becoming an enormous threat in today’s digital world.
These are produced with the aid of advanced techniques such as Artificial Intelligence (Al), Machine Learning
(ML), and Deep Learning (DL), creating them so convincingly authentic. Deepfakes can be used for false
content dissemination, identity fraud, and even financial manipulation. Deepfakes can also be used for
influencing public opinions, election manipulation, as well as national security threats. The threat of deepfakes
is serious, and in order to counter it, efficient detection methods have to be developed. Researchers are
developing innovative detection methods, including Al-based algorithmic applications, forensic authentication,
and anomaly detection. Our project will aim to develop efficient deepfake detection methods with added
accuracy and enhanced cybersecurity measures. Al-based methods like content authentication systems will be
utilized for identifying fraudulent content. Our work focuses on the necessity of continuous innovation in the
deepfake detection systems and models for keeping in step with malicious users. With protection of digital
communication as well as ensuring purity of online content, the threat of deepfakes can be countered.
Concurrently, our work will also take into account applications of deepfake detection in business, healthcare, as
well as in educational areas for inhibiting deepfake malpractice.
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Healthcare accessibility and health literacy remain persistent challenges in rural and semi-urban regions,
particularly in developing countries, where shortages of medical professionals, limited infrastructure, and
linguistic diversity hinder the effective dissemination of reliable health information. Insufficient awareness
regarding disease symptoms, preventive healthcare practices, and vaccination schedules often contribute to
delayed medical consultation, increased vulnerability during outbreaks, and the spread of health-related
misinformation. To address these challenges, this paper presents Swasthya Sahayak, an Al-driven multilingual
public health chatbot designed to enhance disease awareness and preventive healthcare literacy among
underserved populations. The proposed system enables users to interact through natural language queries and
receive simplified, context-aware responses related to commonly reported disease symptoms (informational
listing only), preventive measures, vaccination programs, and public health advisories. The chatbot is for strictly
non-diagnostic purposes and does not dispense medical diagnoses, treatment advice or emergency instructions.
Swasthya Sahayak follows the direct of core architecture. This scalable and modular solution: introduces
Natural Language Processing, multi-lingual capability, curated public health knowledge base information from
authentic health institutions. The system has been engineered as a low-feature web-based tool, with the
possibility of being integrated into low-bandwidth communication platforms (e.g. WhatsApp, SMS) for
deployment in heterogeneous user settings. A administrative material module includes real-time release of
outbreak alert and health advisory to complete the public health awareness. This paper discusses the literature
background, system architecture, modular design, and functional components of the proposed system,
highlighting its suitability for community-level public health education. By focusing on ethical Al deployment,
accessibility, and information accuracy, Swasthya Sahayak demonstrates the potential of conversational Al
systems to support public health initiatives and improve healthcare awareness in resource-constrained settings.
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In this paper, a Pulse-Doppler radar spectrogram-based human presence detection system is presented. Two

pipelines for classification are created and contrasted. In the first, a Support Vector Machine (SVM) is used to
classify hand-crafted statistical variables such as mean, variance, skewness, and kurtosis. The second pipeline
combines a pretrained VGG16 network for deep feature extraction, Principal Component Analysis (PCA) for
dimensionality reduction, and SVM for classification. Experiments on the RadEch dataset show that the hybrid
VGG16-SVM pipeline achieves 97% accuracy with balanced precision, recall, and Fl-scores, whereas the



handmade SVM pipeline obtains an accuracy of 79.9%. These findings demonstrate the benefits of integrating
deep learning with traditional machine learning for reliable radar based human presence identification, providing
an environment-independent and privacy-preserving substitute for vision-based techniques.
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In spite of increased international focus on financial literacy, a critical demographic—students—are still not
well served by extant financial technologies. Conventional personal finance applications assume adult-scale
incomes, banking account linking, and existing financial literacy and are therefore unavailable to young users to
some considerable extent [2]. This study suggests a mobile app that closes the gap between student learning
personal finance and students' financial literacy in the age bracket of 18 to 25 years. It combines budgeting
elements, gamified learning modules, and artificial intelligence (Al), and location-based expense tracking using
Google Maps to provide an engaging and personalized experience. It is developed with React Native to ensure
cross-platform compatibility and Google Firestore for real-time scalable backend operations. By highlighting the
education and behavioral needs of students, the system under consideration seeks to induce lifelong fiscal
responsibility through the establishment of good habits at a young age.
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Saving the lives and making cancer treatment more effective makes easy to detect oral cancer early. This
research is about creating an automated tool that determines if an oral tissue is normal or cancerous by using
deep learning methods. We built a custom convolutional neural network (CNN) that figures out which features
to look at by itself from the pictures of the oral cavity. In order to train the model well we took a set of pictures
very carefully and used techniques like normalization and image augmentation in order to both improve and
enlarge the dataset. The model has a number of convolutional and pooling layers which are used to extract
detailed features, while the dense layers are responsible for the final classification. We divided the data into
training and validation sets so that the performance could be measured in an unbiased manner. The outcomes
indicate that the accuracy is quite good which means that the system can be a source of fast and reliable
screening for oral cancer to the healthcare professionals. In the end, this instrument is intended to facilitate early
diagnosis and enhance the clinicians' decision-making process.

609.EXPLAINABLE AI IN COURT CASE
ANALYSIS

Madhusudhanan S
Computer Science and Engineering
Rajalakshmi Engineering College
Chennai, India

Prarthana K
Computer Science and Engineering
Rajalakshmi Engineering College
Chennai, India

Bala Sai Sreeja Kumari G
Computer Science and Engineering
Rajalakshmi Engineering College
Chennai, India

The rapid growth of digital court records places a higher demand for automated tools that can analyze legal
documents with consistency, accuracy, and transparency. This work presents a LegalBERT-based judgment
prediction system that classifies court case documents into three verdict categories such as Positive, Neutral, and
Negative, using real-world case texts collected from digitized PDF judgments and authorized legal repositories.
A thorough preprocessing pipeline was followed to extract, clean, and standardize case facts, evidence
summaries, witness statements, and argument sections to provide quality input for model training. The proposed



system is fine-tuned on this curated dataset in a supervised learning manner that provides an academically
reliable accuracy of approximately 95% on the held-out test set. It is integrated with an explainability layer,
using SHAP and Integrated Gradients for token-level visual justifications of predictions. These explanations
show the main legal factors, arguments, and evidence that influenced the decision of the model, thus providing
transparency for legal and academic adoption. The system is deployed through a FastAPI backend with a user-
friendly web interface that allows the classification of documents in real time, visualizing influential text
segments. The results clearly show the capability of the proposed system to support legal research and decision
assistance tasks by making fast, consistent, and interpretable verdict predictions. This study presents the first
step toward robust Al-assisted judicial analytics and forms a basis for further work on integrating with more
sophisticated legal reasoning approaches.
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It proposes an loT-based smart thief detection and alert system that applies a central processing unit with an
ESP32 microcontroller. The system, with sensors like the ZMCT103C, PZEM-004T, and a capacitive soil



moisture sensor, is always monitoring electrical current flow, ground stability, and environmental conditions to
detect suspicious activities. This provides timely notification of abnormal electrical usage or any form of
vibration that may be considered theft or tampering. It sends real-time alerts via Wi-Fi to users on changes in
power fluctuations, soil conditions, and security status through a web-based dashboard that can be remotely
monitored. The proposed system enhances reliability, safety, and automation both at industrial and domestic
levels.

611.DETECTION OF PNEUMONIA FROM CHEST X-RAY IMAGES
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Pneumonia has been directly responsible for a huge number of deaths all across the globe. Chest X-ray imaging
is the most useful diagnostic tool for identifying pneumonia, but with manual interpretation by doctors with
naked eyes can be error-prone, and inconsistent, particularly in areas with limited medical resources. Traditional
deep learning models have been widely used for pneumonia classification and have shown high accuracy.
However, most focus purely on classification without indicating where pneumonia is present, which limits their
clinical interpretability. More recently, Visual Transformers (ViT), also the varieties of them and DETR++ have
gained more attention for vision tasks. In this project, we propose a MedViT-based system integrated with
DETR++ that performs both pneumonia classification and object detection to localize infected regions in chest
X-rays. The healthcare diagnostic system utilizes this model for improved turnaround time and enhanced
coverage of healthcare services. The paper points that Vision Transformers demonstrates potential as a scalable
solution which detects the disease.
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This project is an Al-Powered Personalized Diet Recommendation System designed to help individuals manage
lifestyle disorders through intelligent, budget-conscious meal planning. The system generates personalized diet
plans based on user profiles including age, gender, height, weight, activity level, health conditions (diabetes,
obesity, hypertension, PCOD), dietary preferences, allergies, and daily budget constraints. The application
leverages algorithmic meal selection and cost optimization to provide nutritionally balanced diet plans that
respect both health requirements and financial limitations. It includes features such as automatic food
substitution for budget optimization, shopping list generation, progress tracking, and multilingual voice
narration (English and Hindi) for enhanced accessibility.
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Peer-to-peer car rental is crucial in the rapidly evolving digital transportation landscape and for the growing
population. Not every car enthusiast can afford to buy their own vehicle, and many of them keep it idle at home.
This gap can be filled by allowing the owners to rent their car to someone who needs it. As a result, the rental
services evolved. There are many rental applications and rental companies that exist with certain flaws. These
services can be improved by a well-designed application with practical features that are user-friendly and
interactive for the end-users. Enhancing these platforms essentially increases users' flexibility and cost-
effectiveness. Although the applications were developed with many features, they still have several limitations,
such as handling user needs, static vehicle listings, and disputes in tracking the vehicle. This paper proposes
RentEasy, a location-based peer-to-peer car rental web application that allows users to request their specific
needs directly. In turn, the request will be shared within the defined location, enabling vehicle owners to respond
with matching offers. Whenever a person without vehicle knowledge needs a car for personal use, the platform
associated with intelligence helps them to find out the best option through a series of questions, based on the
information, and cars will be filtered out. If not available, it will suggest other similar cars, which increases the
overall satisfaction of the customer. This platform integrates GPS tracking and dashcam monitoring. These
features were tested and evaluated in a well-defined environment to check their real-time performance. Thus, the
proposed system ensures improved rental efficiency, reliable system performance, user interactivity, and
enhanced trust. RentEasy demonstrates how user recommendations and location-based interaction can support
scalable, transparent, and user-friendly peer-to-peer car rental services in future mobility environments.
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In hazardous environments and during travel, personal safety is a growing concern. This paper presents the
design and development of an AI/ML- and cloud-based smart safety jacket built on a Raspberry Pi platform. The
proposed system provides real-time monitoring and intelligent analysis of a wearer’s condition and
surroundings. It integrates a heart-rate sensor for physiological monitoring, a USB camera for visual data, a GPS
module for location tracking, and a push-button trigger. An onboard machine learning algorithm processes
camera images to detect unsafe situations (e.g. an assailant or dangerous environment), while sensor data
continuously checks vital signs. Upon detecting an emergency or abnormal condition, the system generates
alerts through multiple channels. A GSM module sends SMS messages and initiates a voice call to predefined
contacts, including the user’s location and status, and an onboard LED and buzzer provide immediate local
indication. All collected data (health metrics, location, images, and timestamps) are uploaded to a cloud



platform for remote monitoring. A cloud dashboard enables authorities or family members to view the wearer's
live location and health status. The autonomous, intelligent safety jacket significantly improves emergency
response by reducing false alarms and shortening response times compared to conventional threshold-based
safety devices. Its modular, low-cost design makes it suitable for use by industrial workers, lone travelers, and
individuals in high-risk environments
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This project presents an Al-powered adaptive learning platform designed to improve how students interact with
study materials. The system can process different types of content, including PDFs and text documents, and
automatically convert them into useful learning resources such as short summaries, flashcards, and personalized
quizzes. By doing this, the platform transforms static study material into a more engaging and interactive
learning experience. A key feature of the system is an integrated chatbot that allows students to ask questions
and receive instant answers based on their learning content. To support better understanding, the platform also
recommends relevant YouTube videos, creating a multimedia learning pathway that helps reinforce important
concepts. In addition, a performance analytics module tracks student progress and quiz results to identify
strengths and areas that need improvement. Using this information, the system provides personalized feedback
and targeted learning support, helping students learn more effectively and improve their academic performance.
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Incorrect yoga postures can diminish therapeutic benefits and potentially cause injuries, particularly among prac
titioners without professional supervision. This paper proposes PoseMate, an intelligent yoga assistance system
that integrates MediaPipe-based skeletal landmark extraction with skeleton augmented deep learning for real-
time posture analysis and correction. The system employs computer vision techniques to detect yoga poses,
evaluate postural alignment, and provide multimodal feedback including visual overlays, textual guidance, and
multilingual audio instructions. Experimental evaluation demonstrates high accuracy in pose detection and
landmark tracking across varying lighting conditions and video quality. The skeleton-augmented learning
approach significantly improves model performance compared to image-only methods. User studies reveal
measurable improvements in posture correction when practitioners utilize the system’s feedback mechanisms.
These findings indicate that Al- powered systems like PoseMate can deliver accurate, accessible guidance for
home-based yoga practice, contributing to the advancement of intelligent digital health applications.
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Online reviews are gold for buyers and sellers Reviews have become a pillar of modern digital commerce,
helping determine not only what we buy, but whether we buy at all. However, explosion of multilingual
unstructured text and manual review interpretation can't keep up and it is very subjective. To overcome these



challenges, in this paper we propose Sentiment X, a hybrid deep-learning based sentiment analysis framework
that combines statistical and contextual embeddings to achieve accurate and scalable sentiment classification.
The architecture proposed is based on the combination of TF-IDF, Vec XY (word2Vec), and BERT embeddings
to capture syntactic information, semantic relations, and bidirectional context dependencies all together. Due to
the integration of these two distinctive representations, our framework offers robust performance on diverse
review datasets. Experiments show that the proposed hybrid model outperforms traditional machine learning
baselines by large margins, with an accuracy of 97.6% on multilingual corpora. Engineered for efficiency and
practical use cases, SentimentX is a lightweight yet high-impact solution that enables low-latency inference,
interpretability with SHAP/attention mechanisms, and easy deployment to deliver industry solutions in e-
commerce analytics or customer experience monitoring.
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Hard Disk Drive (HDD) failures can lead to severe data loss and system downtime, making predictive
maintenance essential in modern storage systems. SMART attributes provide valuable indicators of disk health,
but traditional threshold-based monitoring often fails to detect early degradation. This paper presents a
comparative predictive-maintenance framework combining a Machine Learning based system (DRIVE SAFE)
and a Deep Learning Bi-LSTM based early failure prediction model. The machine learning framework
integrates preprocessing, SMOTE-based class balancing, Min—-Max scaling, PCA-driven dimensionality
reduction, and a Random Forest classifier to classify disk health. The deep learning framework models temporal
SMART logs using a Bi-LSTM network with sliding windows and explainable Al support. Experimental
analysis shows that machine learning provides efficient and interpretable disk health classification, while deep
learning improves early failure prediction through temporal modeling.
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The growing need of smart and responsive digital marketing plans has revealed the drawback of the traditional
rule-based sales communication solutions. The system of static templates and the use of generic outreach
techniques do not tend to consider the specific preferences of customers, their behavioral patterns, and signals
related to the context, the result of which is a decreased engagement and conversion result. The proposed paper
offers a situational-based generative Al system that can provide individuals with personalized sales messages
through various communication platforms. The proposed system combines predictive analytics, customer
profiling and natural language generation into a single architecture that is able to dynamically adjust message
content using the real time history of interaction and situational context. In contrast to the traditional marketing
automation tools, the framework focuses on adaptive learning by optimizing the communication strategies
through the feedback loop. Mixed retail and B2B experimental evaluation shows quantifiable better engagement
rates, click-through-behaviour and conversion responses than the static messaging systems. Besides this, the
framework includes privacy sensitive data processing and bias reduction methods that help in ethical
implementation in business world. The unique combination of personalization, contextual intelligence and
responsible Al design offers the proposed approach as scalable to meet the demands of modern multi-channel
marketing. The results suggest that generative Al can contribute to the effectiveness of customer interaction
dramatically without destroying transparency, equity, and trust in the sales interactions with the help of an
automated system.
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One of the critical challenges of ensuring workplace safety involves industrial environments where workers are
continuously exposed to physical and operational risks. Traditional manual supervision often fails to identify
unsafe behaviors, improper PPE use and dangerous tool/machinery presence consistently. Considering these
limitations, this paper proposes a Smart Safety Surveillance System powered by a deep learning based object
detection framework using YOLOv12. The proposed system will be able to detect PPE violations, unsafe
worker postures, fatigue conditions and hazardous equipment in real time from live video feeds. The system will
use visual data from live video feeds analyzed using high speed deep learning inference to find the associated
safety risks and generate timely alerts to safety personnel. Aside from monitoring PPE compliance, the
framework incorporates posture analysis and equipment proximity detection to provide comprehensive
assessment of workplace safety. Automated risk detection integrated with real time analytics allows for
proactive intervention and reduces dependency on continuous human supervision. Experimental evaluation
demonstrates that the proposed system attains high accuracy detection with low latency in execution, making it
suitable for industrial real time deployment. By combining fast object detection with human centric safety
monitoring, the proposed solution enhances situational awareness and builds up safer and more supportive work
environments.
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Campus placements are a very important phase of educational life of every student because they relate education
and employment life. In spite of their vital significance, the institutions still use traditional and informal
communication channels such as emails, notice boards, and group messages to deliver placement information.
This is likely to cause miscommunication, delays, and even loss of opportunities to students. To address such
issues, the project proposed in this paper proposes a Smart Placement Management System, a web-based
application that integrates the entire placement process and makes it simple and automated. The system has
special modules of company notifications, eligibility checks, shortlist, schedule and query resolution. All these
functionalities together in the same platform makes it promote more coordination between the students and the
placement office. Lastly, this system improves its transparency, efficiency, and accessibility with minimum
manual effort and communication shortcomings.
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Contemporary networked camera infrastructures generate unprecedented visual data volumes, demanding intel
ligent interpretation mechanisms beyond human monitoring capabilities. This work introduces an integrated
neural framework combining convolutional spatial encoders with recurrent temporal processors for automated
behavioral anomaly identification. Our dual-pathway architecture extracts hierarchical visual representations
from sequential image frames while modeling evolutionary patterns across time windows. The implemented
platform handles streaming feeds and archived content, incorporating browser-accessible visualization with
instant alert propagation. Controlled experiments demonstrate 94.6% classification fidelity with 1.3-second
inference cycles, validating production readiness. Enhanced preprocessing workflows, environment-responsive
threshold modulation, and multi-resolution feature hierarchies collectively strengthen operational robustness
across heterogeneous deployment contexts.
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Diabetic retinopathy is a leading cause of preventable blindness, requiring accurate and reliable automated
screening systems. Recent deep learning approaches report high performance; however, many suffer from
hidden data leakage, particularly patient-level overlap across training, validation, and test splits, leading to
overly optimistic results. In this work, we present a leakage-free, large-scale diabetic retinopathy dataset
constructed by rigorously eliminating both image-level and patient-level leakage across multiple public fundus
datasets. Building upon this clean foundation, we propose a lesion-aware ordinal transformer that explicitly



models disease severity progression while focusing on clinically relevant retinal lesions. The proposed
framework integrates ordinal regression, transformer based global context modeling, explainable artificial
intelligence techniques, and cross-dataset generalization evaluation. Extensive experiments demonstrate robust
performance, improved generalization, and clinically interpretable predictions, establishing a reliable benchmark
for leakage-free diabetic retinopathy detection.
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In the rapidly evolving landscape of global recruitment, the interview process remains the definitive yet most
daunting hurdle for job seekers. While corporate entities have aggressively adopted Artificial Intelligence (Al)
to automate candidate screening—often deploying opaque "black box" algorithms that prioritize efficiency over
transparency—candidates, particularly students and individuals with disabilities, face a widening "preparation
gap." This research paper presents the design, implementation, and rigorous evaluation of a comprehensive Al-
Powered Real-Time Mock Interview Simulation System. Unlike conventional tools that function as gatekeepers,
this system operates as an "Intelligent Coach," leveraging a novel integration of Natural Language Processing
(NLP), Computer Vision, and Audio Signal Processing to democratize interview preparation. The proposed
architecture employs a sophisticated four-phase pipeline: (1) Context Extraction, utilizing Named Entity
Recognition (NER) to parse resumes and identify skill gaps via cosine similarity analysis; (2) Dynamic Question
Generation, employing Large Language Models (LLMs) to create adaptive, role-specific inquiries that mimic
human interviewers; (3) Multi-Modal Real-Time Monitoring, fusing data from MediaPipe Face Mesh and
DeepFace for behavioral analysis (facial expressions, gaze tracking) with Librosa-based spectral analysis for
vocal modulation and pacing; and (4) A Constructive Feedback Loop, featuring a pioneering "Golden Answer"
generator that rewrites user responses into industry-standard STAR (Situation, Task, Action, Result) formats. A
distinguishing contribution of this work is its "Accessibility-First" design, incorporating live captioning and
voice navigation to ensure equitable access for visually and hearing-impaired candidates.
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Alzheimer’s Disease (AD) is a progressive neurodegenerative disorder that requires early and accurate diagnosis
for effective clinical management. Recent deep learning approaches using MRI data often suffer from
overfitting and reduced generalization due to limited training samples and high data variability. To address this
issue, this work presents an extended Alzheimer’s Disease classification framework using landmark-guided
hippocampal MRI slice selection combined with a Dropout-enhanced LeNet convolutional neural network. The
inclusion of a Dropout layer improves model robustness by reducing overfitting and enhancing generalization



performance. Experiments conducted on the publicly available Alzheimer’s Disease Neuroimaging Initiative
(ADNI) dataset demonstrate that the proposed LeNet with Dropout achieves significantly improved
classification performance, reaching up to 100% accuracy across selected hippocampal views. Furthermore, a
secure and user-friendly Flask-based interface with authentication is developed to facilitate real-time system
testing and result visualization. The experimental results validate that the proposed extension enhances
diagnostic accuracy, model stability, and practical usability, making it a reliable tool for computer-aided
Alzheimer’s Disease diagnosis.
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This paper presents the design and development of a human assistive pneumatic exoskeleton arm intended for
rehabilitation and strength enhancement applications. The proposed system is designed to support human arm
movements by providing additional force through pneumatic actuators, thereby reducing muscular effort during
lifting and repetitive motions. The exoskeleton structure is lightweight, wearable, and ergonomically designed to
ensure user comfort and safety. Controlled compressed air is used to generate smooth and reliable motion
suitable for therapeutic and assistive purposes. Experimental evaluation of the prototype demonstrates effective
assistance in arm movement, improved load-handling capability, and reduced physical strain on the user. Owing
to its simple construction, cost-effectiveness, and safe operation, the developed pneumatic exoskeleton arm can
be effectively used in rehabilitation centers, industrial assistance, and strength enhancement applications.
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One of the critical challenges of ensuring work place safety involves industrial environments where workers

are continuously exposed to physical and operational risks. Traditional manual supervision often fails to identify
unsafe behaviors, improper PPE use and dangerous tool/machinery presence consistently. Considering these
limitations, this paper proposes a Smart Safety Surveillance System powered by a deep learning based object
detection framework using YOLOv12. The proposed system will be able to detect PPE violations, unsafe
worker postures, fatigue conditions and hazardous equipment in real time from live video feeds. The system will
use visual data from live video feeds analyzed using high speed deep learning inference to find the associated
safety risks and generate timely alerts to safety personnel. Aside from monitoring PPE compliance, the
framework incorporates posture analysis and equipment proximity detection to provide comprehensive
assessment of workplace safety. Automated risk detection integrated with real time analytics allows for
proactive intervention and reduces dependency on continuous human supervision. Experimental evaluation
demonstrates that the proposed system attains high accuracy detection with low latency in execution, making it
suitable for industrial real time deployment. By combining fast object detection with human centric safety
monitoring, the proposed solution enhances situational awareness and builds up safer and more supportive work
environments.
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The Vision Transformer (ViT) emerged as the most popular state-of-the-art computer vision architecture, and it
is more effective than the traditional Convolutional Neural Network (CNN) on most benchmark tasks. However,
ViTs take computationally expensive operation and consume a lot of memory, posing a severe restriction on use
in resource-constrained edge computing systems. It is a professional hardware accelerator for ViTs on FPGAs
ViTs on hardware accelerator description paper.We propose a combined algorithm-hardware co-design
approach, including of hardware-friendly token dynamic pruning, dynamic Feed-Forward Net- work (FFN)
weight pruning, as well as low bit-quantization. Our processor unit is called systolic array implementation and
supports Layer Normalization and Softmax optimized non-linear modules. Experimentally, it is demonstrated
that this proposed accelerator can have a maximum throughput of 1024 GOPS and an energy consumption of
2.31 TOPS/W, an improvement of 5.85x compared to high end GPU baselines with a loss of accuracy of less
than 2%.



629.AN INTELLIGENT FACE RECOGNITION FRAMEWORK FOR REAL-

TIME CRIMINAL DETECTION IN HIGH-DENSITY PUBLIC
ENVIRONMENTS

Simoon Tamboli
Undergraduate Student
Computer Science and

Engineering
SVERTI’s College of Engineering,
Pandharpur, India

Payal Kharat
Undergraduate Student
Computer Science and

Engineering

SVERI’s College of Engineering,
Pandharpur, India

Snehalata Tate
Undergraduate Student
Computer Science and

Engineering
SVERTI’s College of Engineering
Pandharpur, India

Madhavi Swami
Undergraduate Student
Computer Science and

Engineering
SVERI’s College of Engineering,
Pandharpur, India

Prof. D. B. Hanchate
Assistant Professor
Computer Science and
Engineering
SVERTI’s College of Engineering,
Pandharpur, India

The rapid expansion of surveillance infrastructures across urban environments has significantly increased the
volume of video data generated in real time. Manual monitoring of such large-scale surveillance networks is
inefficient and prone to human error, particularly in high-density public environments characterized by crowd
congestion, pose variations, illumination changes, and motion blur. Traditional face recognition approaches
based on handcrafted features lack robustness under such unconstrained conditions. This paper presents a CPU-
optimized deep learning framework for real-time face recognition-based criminal detection designed specifically
for high-density surveillance scenarios. The proposed system integrates Multi-task Cascaded Convolutional
Networks (MTCNN) for accurate face detection and alignment, followed by a custom-trained TensorFlow
embedding model for identity recognition using similarity-based threshold matching. The framework is trained
on multi-angle real-world datasets and deployed under CPU-constrained environments to ensure practical
feasibility. Experimental evaluation under controlled testing conditions achieved an average recognition
accuracy of approximately 95%. The proposed architecture emphasizes computational efficiency, scalability,
and secure biometric handling, making it suitable for distributed public surveillance systems.
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Customer feedback significantly contributes to the improvement of service quality in service-oriented fields, but
the present feedback systems are mainly manual and not efficient. Focusing on this gap, this paper presents
VoxAl, a conversational voice agent designed to automate post-service feedback collection and store the
responses in a structured form for later analysis. The proposed system combines a conversational interface
powered by ElevenLabs with a Flask backend, and an SQLite database that manages users, bookings, technician
and feedback details. In Phase I, three core modules were implemented: a browser-based voice interaction layer
with speech processing through ElevenLabs’speech-to-text and text-to-speech services. Along with a REST API
layer that handles feedback linked to recent service bookings. The system is designed to be extended with an
emotion and sentiment analysis agent using LangGraph, and a Streamlit dashboard to provide visual analytics
and insights of the services. Experimental evaluation in controlled conditions shows high transcription accuracy,
low latency, and reliable database operations, showcasing that this lightweight architecture can deliver natural,
scalable voice-based feedback interactions on simple hardware. These results indicate that VoxAl can be used as
a practical foundation for emotionally aware, data-driven customer engagement in small and medium home-
service enterprises.

631.AI-DRIVEN SYNTHETIC IDENTITY THEFT AND FINANCIAL FRAUD:
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The accelerated adoption of digital banking and fintech platforms has significantly increased exposure to
complex financial crimes, with synthetic identity theft emerging as one of the most persistent and difficult-to-
detect fraud types in modern financial ecosystems [2], [4], [7]. Unlike traditional identity fraud, synthetic
identity fraud combines fabricated and legitimate personal attributes to construct fictitious identities that can



bypass conventional Know Your Customer (KYC) and Anti-Money Laundering (AML) controls, often
remaining undetected for extended periods [6], [11]. This paper examines Al-driven approaches for detecting
and preventing synthetic identity theft and financial fraud, while also addressing the regulatory and governance
challenges faced by digital banking institutions. Building on recent advances in machine learning and deep
learning, this study synthesizes findings from supervised, unsupervised, and hybrid fraud detection models,
including ensemble learning, LSTM-based architectures, CNN-LSTM hybrids, and deep neural networks
applied to transactional and behavioural data [1], [3], [5], [9], [14]. The literature indicates that hybrid and
ensemble models consistently outperform rule-based and single-model approaches in terms of detection
accuracy, robustness to class imbalance, and adaptability to evolving fraud patterns [3], [9], [12]. Additionally,
emerging techniques such as behavioural biometrics, synthetic data generation, and multi-modal anomaly
detection show strong potential to mitigate deepfake-enabled identity fraud and improve resilience to data
scarcity [6], [11].Beyond technical performance, the paper highlights critical regulatory challenges, including
data privacy, algorithmic bias, transparency, and explainability, which are essential for compliance with global
regulatory frameworks and for maintaining institutional trust [8], [10]. The findings underscore the importance
of explainable, regulation-aware Al systems that balance fraud-prevention effectiveness with ethical and legal
constraints. By consolidating insights from recent empirical studies and systematic reviews, this work provides
practical guidance for financial institutions and policymakers seeking to deploy scalable, compliant, and future-
ready Al solutions to combat synthetic identity theft in digital banking environments [1], [7], [12].
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Cardiovascular diseases (CVDs) remain the leading cause of global mortality, necessitating accurate and early
risk stratification to improve clinical outcomes. This paper presents a novel multi-stage stacked learning
framework for robust cardiovascular risk prediction by leveraging heterogeneous machine learning models in a
hierarchical architecture. The proposed framework consists of a feature extraction layer followed by multiple
base learners, including Support Vector Machine (SVM), Random Forest, XGBoost, and deep learning-based
models, which capture diverse statistical and nonlinear patterns from clinical and imaging data. A meta-
classifier aggregates the predictions of these base learners to generate a unified and optimized risk score.
Experimental evaluation conducted on a benchmark cardiovascular dataset demonstrates that the proposed
stacked architecture outperforms conventional single-model approaches and traditional ensemble techniques in
terms of accuracy, precision, recall, and F1-score. The results highlight the effectiveness of multi-stage stacked
learning in enhancing predictive robustness and supporting reliable clinical decision-making for early
cardiovascular risk stratification.
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The growth of unstructured data is fast and so it is an uphill task to get acceptable and relevant contextual
information in large scale. The traditional information search methods and the present Retrieval-Augmented
Generation methods rely on a similarity between vectors, which is not always semantically consistent and
introduces partial context, inefficient think and hallucinatory lllmm results. Also the current RAG pipelines are
blackboxes and hence do not allow much transparency into the process of generating responses. This paper will
introduce Aletheia, a Graph-based RAG (Graph-RAG) system, which transforms unorganized text into
structured Knowledge Graphs to make the process of explainable and grounded retrieval possible. Aletheia
relies on Apache PySpark to consume distributed data, serverless workspace on GPUs to read large volumes of
data in a single entity and relation and a graph database to do multi-hop reasoning. Its Tri-View Interface is
more open to the point that it displays graphs and source documents besides response that are generated.
Aletheia has been seen to be superior than the contextual reasoning of the vector based RAG systems, reduces
hallucinations and increases the confidence of the user.
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Chemotherapy-induced cardiotoxicity (CIC) is a serious effect that can lead to irreversible cardiac dysfunction,
making early and accurate detection crucial for effective patient management. This work presents an Al-driven
hybrid CNN-Transformer framework for automated CIC detection from echocardiography data, formulated as a
binary classification task between -cardiotoxicity and non-cardiotoxicity cases. The model integrates
convolutional neural networks for discriminative spatial feature extraction with Transformer layers to capture
global and temporal cardiac motion patterns, enabling robust representation learning without reliance on
handcrafted features. Experimental evaluation demonstrates an overall detection accuracy of 92.2%, achieving
competitive performance against recent deep learning approaches, including CoreEcho and R3D Transformer
models. The proposed framework also exhibits improved generalization and computational efficiency,
supporting scalability across diverse clinical settings. Furthermore, the model’s automated design reduces
observer dependency and enhances diagnostic consistency. These results highlight the potential of hybrid CNN—
Transformer architectures for non-invasive, reliable, and early cardiotoxicity screening in real-world oncology
practice.
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The growing reliance on urban surveillance and intelligent monitoring systems has created an urgent demand for
precise and efficient real-time facial detection technologies. Conventional methods often struggle in highly
populated environments due to visual obstructions, uneven lighting, and overlapping faces. To address these
limitations, this paper introduces Smart Vision, a real-time face detection and recognition framework utilizing
the YOLOv12 deep learning algorithm. The model is trained on a custom dataset curated with Roboflow and
optimized using GPU resources in Google Colab to enhance accuracy and inference speed. Smart Vision
processes continuous video streams, detects multiple faces simultaneously, and matches them against a pre-
established database to aid in identifying missing or suspicious individuals. Experimental analysis shows that
YOLOVI12 offers superior precision and recall compared to previous YOLO versions, maintaining stable
detection accuracy even in dense and dynamic scenes. Owing to its adaptability, processing efficiency, and
robustness, Smart Vision demonstrates strong potential for use in public safety, crowd surveillance, and law
enforcement applications.
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The article concentrates on the creation and application of a decentralized system of managing funds through the
use of a blockchain network. This is a system that allows automated and secure transactions. It uses blockchain
to form permanent records of transactions, smart contracts to distribute funds automatically according to the
predefined rules and encryption to ensure the security of the system. We have built a hybrid storage system that
supports the storage of medical documents, and the cryptographic hash of that document is stored on the
blockchain to provide integrity. This arrangement offers a state of transparency in the following of the donations
made by the contributors. It also tracks the financial patterns of contributors to the hospitals and patients. The
system automatically makes settlements after verifying treatment as using the proposed method. This will help
to decrease operational expenses and minimize the possibility of fraud, which leads to the increased credibility
of stakeholders without the involvement of any intermediaries. The suggested system is an excellent example of
how a blockchain technology will be used to manage the financial aspects of medical services in a transparent
and responsible way.
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This project presents the design and development of a dual-MCU IoT control and automation board that
integrates the ESP32-S3-WROOM-1 and PIC18F47K42 microcontrollers to achieve high-performance, reliable,
and scalable automation. The ESP32-S3 serves as the communication and cloud processing unit, providing
robust Wi-Fi and Bluetooth connectivity, secure MQTT/HTTP data exchange, remote monitoring, OTA
firmware updates, and Al-capable edge processing. Meanwhile, the PIC18F47K42 functions as the dedicated
control microcontroller responsible for analog data acquisition, sensor interfacing, PWM/relay/motor control,
realtime event handling, and execution of safety-critical processes even during communication-intensive
operations .The system architecture separates communication tasks from hardware control tasks, ensuring low
latency, reduced CPU load, and improved fault isolation. The board supports multiple sensors, actuators, and
expansion interfaces, making it suitable for a wide range of applications such as home automation, industrial
process control, energy management, smart agriculture, and data acquisition systems. Through the integration of
dual MCUs, the platform delivers enhanced modularity, high reliability, and flexible IoT deployment with
advanced monitoring and automation capabilities. This dual-MCU design enables continuous operation even if
one controller resets or encounters network delays, ensuring system resiliency and efficient performance in real-
time environments.
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Railway safety is a major issue, mainly due to obstructions on the track and danger-at-level crossings. In this
paper, a simple and cost — effective solution is introduced to overcome these limitations. In this system, the
infrared sensor is employed for scanning the track for obstructions such as rocks, debris, etc., and reports the
same to the train controller system wirelessly, using a Bluetooth system, as soon as it recognizes the obstruction
on the track. According to the warning, the train speed can be reduced or the train stopped whenever it is
required. The system has proved to be effective and has responded promptly and functionally. In addition to
monitoring the railway tracks on a continuous basis, an automatic level crossing system has been incorporated to
improve safety at level crossings. This system uses vibration sensors to detect an approaching train when it is
close to the level crossing. These inputs are fed into a microprocessor, which in turn controls the gates without
any need to involve a human being in between. Also, servo motors ensure that the movement of barriers takes
place in a smooth and controlled manner, closing when the train approaches and again opening when it has fully
passed through. This ensures that road and train accidents are minimized in crossing junctions. Thus, it reduces
human error and has improved safety in railways.
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—The concern of safety and security in correctional facilities is a serious issue owing to the factors of
overcrowding, understaffing and the rising number of instances of inmate violence. Convectional surveillance
systems are largely manual and ineffective in predicting instances of conflict before they occur. This paper
presents an Internet of Things (IoT) prison safety enhancement system utilizing infrared sensors, wearable
technology, and a hybrid deep learning approach for real-time stress analysis and conflict prediction. Infrared



sensors are utilized for the detection of illegal inmate movement, while wearable sensors are used to
continuously track inmates physiological and proximity-driven interaction patterns. Multivariate time-series
patterns are analyzed utilizing a hybrid Convolutional Neural Network-Temporal Convolutional Network
(CNN-TCN) model, which is highly effective in identifying spatial patterns and long-term temporal patterns in
aggressive and violent inmate behaviour. Experimental evaluation carried out on a well-balanced dataset shows
that the proposed model has an accuracy of 97.06%, which is better than the existing conventional machine
learning models like SVM, Random Forest, and LSTM models. The Proposed system allows early detection of
possible conflicts and sends alerts accordingly, thus reducing the need for manual surveillance. The proposed
framework provides a proactive and scalable solution for improving prison safety and supports informed
decision-making in modern prison management systems.
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Fault detection in electric drives is crucial to ensuring system dependability, performance, and safety. Electric
drives, especially in industrial applications, are susceptible to a variety of defects, including sensor failures,
component degradation, and control system mistakes. If these flaws are not recognised and remedied
immediately, they can cause system instability, decreased efficiency, or even catastrophic failures. This study
offers improved fault detection approaches in electric drives, with a focus on identifying defects in critical
components such as current sensors, power electronic converters, and electric motors. The methods discussed
include model-based, signal processing, and machine learning approaches, each with unique advantages in terms
of sensitivity, accuracy, and computational complexity.The study also discusses fault-tolerant control solutions
that allow the drive system to continue running.
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The safety of mine workers continues to be a major concern due to the hazardous underground environment.
Workers are frequently exposed to harmful gases, smoke, and poor air quality, which can cause serious health
problems and even life threatening accidents. Therefore, developing a reliable and real-time monitoring system
is essential to ensure both worker safety and improved mining operations. This paper presents an Internet of
Things-based mine safety monitoring system designed to continuously monitor environmental conditions inside
underground mines. The proposed system comprises two main components: a miner-side monitoring unit and a
central monitoring unit. The miner-side unit is equipped with smoke sensors and semiconductor-based gas
sensors to detect hazardous gases such as sulphur dioxide, nitrogen dioxide,and carbon monoxide. These sensors
continuously measure the concentration levels of smoke and toxic gases in real time, enabling early detection of
dangerous conditions and enhancing worker safety. A microcontroller processes the collected data and compares
it with predefined safety limits. If the gas or smoke levels exceed the safe threshold, an immediate alert is given
to the worker through a buzzer. At the same time, the data is transmitted to the central monitoring station using
LoRaWAN technology, which supports long-range and low-power communication suitable for underground
mining environments. The received data is then uploaded to a web-based IoT platform, allowing supervisors to
monitor conditions remotely and take timely action if necessary. By providing early warnings and continuous
environmental monitoring, the proposed system helps reduce risks, improve response time during emergencies,
and enhance overall mine safety. The system is cost-effective, energy-efficient, and scalable, making it a
practical solution for modern smart mining applications.
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This research presents an integrated blockchain-driven healthcare management system with a combination of
Ethereum smart contract,Medical data storage system based on IPFS and Django-web3 interaction layer for
secure patient record management, transparent tracking of donations and doctor authentication system. The



system implements a Solidity contract for patient, doctor, donor, insurance balance and withdrawal management
and tampering of storage, and medical workflows are auditable. A Django backend that interfaces with the
services of this blockchain using Web3.py therefore allows the retrieval of on chain states in real-time,
timestamp normalization and donation analytics as well as the linking of patients to doctors and acts as a user-
facing application layer. The platform overcomes old problems like centralized data breach, unverified fund
utilization, and trust deficit in medical charities by imposing cryptographic immutability, automatic record
keeping and role based interactions. The architecture is proof of a scalable, transparent and secure model that we
can use for decentralized networks for healthcare finance, insurance reimbursement and medical aid distribution.
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Current studies in biomedical application have highlighted the importance of wide-band and directional
antennas for achieving reliable imaging performance. The existing antenna provides good imaging accuracy, but
their large size and rigid structure limit their suitability for compact biomedical systems. In this work, the design
and simulation of a compact Vivaldi antenna is presented as an alternative approach for biomedical applications.
The proposed antenna features a planar geometry with an overall length of 110 mm and a height of 80 mm,
incorporating a 24 mm circular feed transition, a 20 mm feed gap, and a smoothly tapered slot expanding to 40
mm with a 30 mm flare length to support stable end-fire radiation. The antenna is designed to operate over an
ultra-wideband frequency range from 1.62 GHz to 3 GHz, centered at 2.4 GHz. Simulation results obtained
using HFSS demonstrate good impedance matching with S11 below —10 dB, VSWR less than 2, and a peak gain
of approximately 6.2 dB. The results indicate that the proposed antenna provides a compact and efficient
alternative to bulky antenna arrays biomedical application.

644.AGENTIC AI IN QUICK DIGITAL COMMERCE:
A REVIEW AND RESEARCH OUTLOOK

Nidhi Kunal Jha
Computer Engineering Department
Thadomal Shahani Engineering
College
Mumbai, India

Dr. Shanthi Therese S.
Information Technology Department
Thadomal Shahani Engineering
College
Mumbai, India

Quick Digital Commerce has emerged as a response to growing consumer demand for ultra-fast and reliable
delivery services, particularly in dense urban environments. Unlike traditional e-commerce models that rely on
centralized warehouses and longer fulfillment cycles, quick commerce operates under strict time constraints,
decentralized inventories, and highly dynamic demand patterns. These conditions place significant pressure on

conventional artificial intelligence systems, which are often centralized, task-specific, and limited in real-time
adaptability. This paper presents a comprehensive review of the evolution from traditional digital commerce to
Quick Digital Commerce, with a focused examination of the role of Agentic Artificial Intelligence in addressing



operational complexity. Agentic Al is characterized by autonomous, goal-oriented agents capable of perception,
reasoning, learning, and coordinated action. The study analyzes how agentic systems can improve decision-
making across inventory management, pricing, logistics, and customer interaction through decentralized and
real-time coordination. Existing literature on agent-based models, multi-agent architectures, and Al-driven
commerce platforms is systematically reviewed to identify performance benefits, architectural patterns, and
reported limitations. Key challenges such as explainability, ethical risks, real-time learning stability, and the lack
of standardized benchmarks are also discussed. Finally, the paper outlines future research directions, including
multimodal agents, LLM-based agent integration, human—agent collaboration, and simulation-driven training.
The findings suggest that Agentic Al represents a foundational paradigm for building scalable, resilient, and
intelligent Quick Digital Commerce systems.
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The main issues in the modern product based service processes are transparency, safety, and efficient
functioning. Here, the current paper presents an integrated Internet of Things (IoT) service and product-
management platform that comprises a customer-care module, job-support staff aids, administrative controls,
and real-time impact detection, all integrated into one unified platform. The system includes a web portal to
book orders for customers, an employee portal that provides the functionality to execute assigned tasks and
monitor their execution and performance, and an administrative console that also provides human resource
management, task assignments, and policy management. The technical components of the framework use an
ESP32 microcontroller and an MPU6050 Inertial Measurement Unit (IMU) with an accelerometer and
gyroscope to identify product falls and impact. The sensor data is then processed through an algorithm based on
a threshold in order to isolate actionable events. When detected, the processed data is sent to a backend server,
which triggers automated actions such as sending notifications to interested parties and the establishment of the
replacement or refund operations. It is anticipated that the suggested system will provide the requested stability,
further expand deployability, increase reliability, accountability, and decision-making, and ensure secure data
transmission.



646.A DIGITAL TWIN DRIVEN EXPERIMENTAL

FRAMEWORK FOR BEHAVIORAL ANOMALY
DETECTION IN SMART OFFICE NETWORKS
[1] Adithyan S
Dept. of Computer Science and Engineering,
Sathyabama Institute of Science and Technology,
Chennai, India.

[2] Andrews T Mathew,
Dept. of Computer Science and Engineering,
Sathyabama Institute of Science and Technology,
Chennai, India.

[3] Lekshmi S Raveendran,
Dept. of Computer Science and Engineering,
Sathyabama Institute of Science and Technology,
Chennai, India.

Smart office networks increasingly rely on interconnected loT devices, cloud services, and internal applications
to improve workplace automation and productivity. This connectivity brings clear operational benefits, but it
also increases the risk of cyber-attacks and behavioral threats. Evaluating intrusion detection tools directly on
live production systems can add performance overhead and operational risk. This paper presents CyberTwin, a
digital twindriven experimental framework for safe, reproducible, and nonintrusive evaluation of behavioral
anomaly detection techniques in smart office environments. A containerized virtual replica of a smart office
network is created using Docker. This setup allows for controlled traffic generation, attack simulation, and flow-
level feature extraction without affecting physical systems. A Random Forest classifier serves as a reference
detection model to examine behavioral differences under controlled attack conditions.
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Chronic noncommunicable diseases (NCDs) have grown into a major challenge for both health care systems as
well as entire economies; they are becoming more widespread and prevalent throughout the world. In this paper,
we propose a comprehensive Multi-Task Learning (MTL) strategy to estimate the risk of four common NCDs:
Heart Disease, Stroke, Chronic Kidney Disease (CKD), and Diabetes Mellitus. We present an MTL
methodology that utilizes a combination of disparate publicly-available datasets related to cardiovascular health
and metabolism; this entails conducting domain-specific harmonization and imputation and extracting latent risk
factors via multivariate methods (PCA, ANOVA), then applying a hypothetical MTL predictive model, with
individual task-specific predictions from multiple tasks produced by building a single shared bottom deep neural
network architecture that has four task-specific heads. In this study, we put particular emphasis on addressing
severe class imbalance using an adaptive weighted loss function and detailed stratified cross-validation
methodology. The empirical results indicate a high degree (ROC-AUC ¢, 0.91 across all tasks) of discriminative
accuracy, support strong F1 scores for all four diseases; thus, the MTL method was effective in producing
concurrent estimates of chronic disease risk.
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Gait rehabilitation is a crucial component of recovery for patients with stroke, neurological disorders, and
orthopedic conditions, yet traditional therapy methods often rely on subjective observation and patient feedback.
This lack of objective data limits precision and slows progress assessment. RehaWalk has been developed to
address these challenges by integrating affordable sensors and real-time feedback into conventional therapy
infrastructure. The system incorporates load cells with HX711 amplifiers for accurate weight distribution, force-
sensitive resistors (FSRs) for step detection, and inertial measurement units (IMUs) placed on thighs, ankles,
and lower back to capture kinematics. Additional flex sensors and handrail grip sensors provide insight into joint
bending and upper-limb support, while optional physiological sensors enable fatigue monitoring. Multiplexers
(CD74HC4067 and TCA9548A) were employed to overcome microcontroller pin limitations, allowing scalable
integration with Arduino Uno. Data from all sensors are processed in real time to deliver corrective cues through
visual and auditory feedback. Experimental validation with healthy volunteers and patients demonstrated
significant improvements in step length, walking speed, and weight symmetry, along with reduced postural
sway and handrail dependence. High adherence to corrective cues confirmed usability and effectiveness in
clinical settings. By combining affordability, adaptability, and robust performance, RehaWalk transforms
standard parallel bars into intelligent rehabilitation platforms. Future work will focus on wireless data
transmission, machine-learning-based feedback optimization, and tele-rehabilitation support, making the system
scalable for diverse healthcare environments.
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The skillset required for Structured Query Language has been found to remain an essential factor that acts as a
barrier for the non-technical users who might need to utilize the structured data available in the relational
database. The use of data-based decision-making has been found to remain a widely accepted factor in the
contemporary organisations. However, the skillset required for interacting with the database has been found to
remain limited to the users who have the required skillset. This has been found to remain an essential factor that
has been leading to organisational dependencies on technical staff, organisational delays, and data availability.
An artificial intelligence-based natural language interface has been presented in order to resolve the
aforementioned issues, which allows for the interaction of the database through natural language-based queries.
The dynamic translation of natural language-based queries has been found to take place in real-time, along with
the generation of SQL queries that are context-sensitive, syntactically correct, and have database schema
introspection. The safety constraints have been found to be included in the process in order to avoid the
devastating database operations. The database columns, as well as tables, are identified in a dynamic manner,
the prompts are generated at structure, the queries are generated from prompts, the generated queries undergo a
security compliance check, as well as execution through live database instances. The above-mentioned
functionality is achieved through various layers with the help of modular architectural design. Scalability,
modularity, as well as flexibility concepts are also achieved through the implementation with the help of Python,
LangChain, SQLAIchemy, as well as OpenAl and Gemini API. The real-time execution is also validated,
whereas the technical demands for database interaction are reduced through experimental validation. The above-
mentioned methodology is also applicable to various fields such as business analytics, education, health, as well
as research fields. The solution obtained is an efficient, safe, as well as an intuitively engaging way of
interaction with the database through natural language-based interface.
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Machine learning is an inclusive term and a significant subset of it is currently known as deep learning and it
applies neural networks. The purpose of these networks is to mimic learning in the brain although they remain
inferior to the capabilities of the human brain. Individual Reldentification (ReID) is one of the new uses that can
be used to monitor an individual across a series of cameras. Nevertheless, this task is rather complicated by such
issues as occlusion, different camera angles, and human posture change. One of the major challenges in RelD is
the spatial mismatch of image pairs due to the varying viewpoint and the location of the pedestrians. In an
attempt to address these concerns, scholars have considered Convolutional Neural Networks (CNNs) in



conjunction with reinforcement learning. The approach trains image pairs with a given spatial correspondence
by studying local pairwise interactions, and thus, it is a good approach to ReID. CNNs are effective image
recognition, classification, and computer vision and they are very accurate, more so when a large dataset is
utilized. In a CNN, the object features are recognized and learned as the data flows through the layers of the
network in various repetitions. As an example, the method has an accuracy score of 96.0 and 89.0 as compared
to currently available methods. The best way to get to know whether various techniques are effective is by
looking at some of the most frequently used datasets, and assessing the strengths and weaknesses of various
approaches and how the algorithms perform on fresh image datasets. In this manner, the researchers will be able
to train deep learning models on facial recognition based on the newly obtained images of CNNs, thereby
contributing to the accuracy and increased reliability of the RelD systems in general.

651.DESIGN AND IMPLEMENTATION OF AN ECONOMICAL

SOLAR WATER PUMP WITH GRID AND BATTERY
BACKUP FOR CONTINUOUS OPERATION USING ANN
CONTROLLER

Sreeranganayakulu Jinka
Electrical and Electronics Engineering
Annamacharya Institue of Technology

and Sciences
Rajampet,Andhra Pradesh,India

Prabhas Kattubadi
Electrical and Electronics Engineering
Annamacharya Institue of Technology

and Sciences
Rajampet,Andhra Pradesh,India

Samiparveen Musturu
Electrical and Electronics Engineering
Annamacharya Institue of Technology

and Sciences
Rajampet,Andhra Pradesh,India

Soma Sekhar Palem
Electrical and Electronics Engineering
Annamacharya Institue of Technology

and Sciences
Rajampet,Andhra Pradesh,India

Siva Sruthi Asadi
Electrical and Electronics Engineering
Annamacharya Institue of Technology
and Sciences
Rajampet,Andhra Pradesh,India

The growth of agricultural and rural water needs which require a more reliable and sustainable supply of water
has promoted the development of solar-powered water pumping systems. Nevertheless, the variability of solar
energy restricts round-the-clock functionality and the use of systems. This paper introduces an extension-based
design and analysis of a cost effective solar powered water pumping system with grid and battery backup to
make it operational at all times. The reason behind the use of a switched reluctance motor (SRM) drive is its
simplicity of design, high reliability, and compliance with adverse operating conditions. An Artificial Neural
Network (ANN) controller is also used to implement intelligent power and motor control so as to optimize the
performance of the system to operate in different solar irradiance and load conditions. The proposed setup does
not require the use of a DC-DC MPPT converter hence, simplifying the system, minimizing its costs and power



wastage. It has a grid-connected voltage source converter at the point of common coupling to ensure quality
power and minimize harmonic distortion at the point of common coupling. MATLAB/Simulink is used to
validate the overall system performance and it is found that the system will be more reliable, will have better
quality of power and will also use less energy as compared to the conventional solar water pumping systems.
The findings verify that the suggested extension design is a cost-efficient and sustainable solution to continuous
application of agricultural water pumps.
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Sudden Infant Death Syndrome (SIDS) is still one of the prime concerns for unexplained infant deaths occurring
during their sleep, where the development of risk factors passes unnoticed. Hence, it is essential to have
continuous physiological, behavioral, and environmental monitoring infant. The paper introduces a non-contact,
multi-sensor embedded system for SIDS risk factors. Our work utilizes mmWave-based respiration sensing,
acoustic sensing, vision-based infant posture recognition, non-contact infant body temperature measurement,
along with environmental sensing, implemented on the Raspberry Pi Pico-W. This approach through decision-
level sensor fusion prevents babies from having early warning alerts through wearable devices. The controlled
environment experiments focus on stable infant monitoring without increasing false alarms, prioritizing early
infant risk alerting rather than infant diagnosis.
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In marine ecosystems and underwater missions, the rise in demand for efficient and clean energy usage has
contributed to novel forms of energy delivery. Batteries and tethered cables, dominantly wired and tethered, are
marred with corrosion and mechanical issues and frequent upkeep. This paper proposes a solar-powered
underwater inductive wireless power transfer system to overcome the described issues. Contactless power
transmission in combination with renewable energy is generated to address the connectivity issues of underwater
devices. The system to be tested, includes a solar energy harvesting unit to management circuitry and a wireless
inductive coupling setup built to transfer power through water. The system performance is tested under differing
conditions including coil alignment, water conductivity and load, etc. Abnormal primary system operations are
guarded, and power delivery is controlled under system defined conditions. This solution minimizes device
maintenance underwater and ensures uninterrupted operation.
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This is because the prevalence of anemia all over the world requires solid, convenient, and precise diagnostic
tools that enable early intervention to achieve better results to a patient. Although effective, traditional clinical
measures may be associated with issues related to resource constraints, inconsistency of diagnostic
requirements. In the recent past, machine learning (ML) models have shown significant effectiveness in disease.
forecasting, but the application of complex algorithms as black-boxes to clinical applications is hampered by the
fact that these algorithms are not as transparent as they should be. deficiency in openness in decision making.
This paper will close the existing gap between predictive performance and clinical interpretability. suggests a
Transparent Anemia Prediction System with the power of Explainable Artificial Intelligence (XAI). The
proposed model uses the Extreme Gradient Boosting (XGBoost) algorithm, which is trained on the most
important hematological parameters Hemoglobin, MCH, MCHC, MCV, and Gender- to accurately predict
anemia. We combine in order to overcome the transparency challenge. SHapley Additive exPlanations (SHAP)
to give both global model information and local and patientcentric explanations. This allows healthcare
providers to learn the particular contribution of each parameter of the blood to a diagnosis, and build trust in



automated systems. It is shown that the proposed model has a better accuracy of 98.13% with a lower value of a
minimal missrate of 1.87%. XAl implementation creates a new paradigm of hematological diagnosis, which is a
solution. Not only that, but also clinically interpretable and transparent.
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The growing trend of electric vehicles (EVs) requires the development of secure, efficient, and automated
charging systems. The current EV charging system setup involves the use of traditional authentication systems
such as RFID tags, QR codes, and mobile apps. However, current systems are still open to unauthorized
bookings and improper use because they do not check the user’s location. To overcome this problem, this paper
presents a geo-fenced, OTP-secured electric vehicle (EV) charging system using Internet of Things (IoT)
technology. The proposed system combines wireless and wired charging systems, GPS location verification, and
OTP-based access control. The proposed system also monitors the State of Charge (SoC) of the EV battery and
automatically suggests nearby geo-fenced charging stations when the SoC level goes below a certain threshold.
Access to charging is granted only after successful verification of the OTP and the EV’s presence within the
geo-fenced region. In addition, the charging system uses an inductive coil for enabling wireless power transfer.
Data synchronization and session logging are performed through a cloud platform to enable real-time
monitoring and authentication. The proposed system is tested through experimental results that show its
effectiveness in providing secure access control, proper geo-fencing, and real time monitoring for smart city EV
applications. The system also tracks the battery condition continuously using a NodeMCU and voltage sensor,
while the GPS module is used to obtain the location coordinates.
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Communication barriers among individuals with sensory and speech impairments continue because of the
disjointed nature of the current assistive technologies. These technologies often work only in isolated modes like
sign language recognition or speech processing. This paper proposes a spatiotemporal multimodal fusion
framework with the potential for adaptive semantic reconstruction of the context for an inclusive assistive
communication system. The system combines vision-based gesture recognition, speech processing, natural
language modeling and haptic feedback, which together form a realtime inference pipeline. A spatiotemporal
learning model based on adaptive landmark detecting recognizes that a dynamic sign gesture is composed of a
series of relationships between the spatial keypoints as well as the temporal dependencies of those features. An
adaptive fusion method merges visual, speech and textual embeddings through the use of weights learned via
backpropagation to increase robustness. Furthermore, a context-dependent semantic reconstruction module can
generate a grammatically correct sentence and a meaningful one that is accurate even at the word level.
Emotion-aware classification also enhances the ability of the model to respond appropriately in situations that
are sensitive or critical. Moreover, the system enables an adaptive choice based on user preferences and
environmental factors for the mode of communication, text, speech or haptic feedback, with the possibility of
offline performance for situations that lack resources. The experimental results indicate that the model exhibits
enhanced accuracy (93.8%) and latency reduction over the state-of-the-art models, thus it can serve as an
effective platform for scalable inclusive human-computer interaction.
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The identification of emergency situations at an early stage is essential for effective intervention and the safety
of women in vulnerable settings. Conventional safety systems depend on manual triggering, delayed responses,
or the intervention of a third party, which may not be effective in critical situations. There is a growing trend of
research that suggests distress, panic, and fear are expressed in specific voice patterns and acoustic variations
that can be analyzed computationally. The objective of this research is to design an automated women safety
system based on real-time voice analysis and deep-derived features from speech signals. It proposes a simple
and effective method for applying deep learning algorithms to identify emergency situations using voice
patterns. The result of this research work proves to be reliable and efficient compared to conventional rule-based
and threshold-based safety systems. This finding validates the assumption that deep learning algorithms-based
voice analysis systems can be used as intelligent supporting systems for emergency detection and response.
Observations based on a carefully selected voice dataset show that the proposed system has high accuracy,
precision, and sensitivity compared to conventional machine learning algorithms like SVM and RF.
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Access to clean water and breathable air is essential for human health, yet many regions face challenges due to
pollution and energy scarcity. This paper presents the fabrication and testing of a solar-powered water and air
purification system designed to provide an ecofriendly and energy-efficient solution. The system utilizes solar
photovoltaic panels as the primary power source, eliminating dependence on conventional electricity. The water
purification unit employs a combination of sediment filtration, pre filter to remove suspended particles, harmful
microorganisms, and odors. The air purification unit integrates pre-filters and HEPA filter to reduce dust,
smoke, and airborne contaminants.
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Continuous remote monitoring of patients with IoT technologies does not work well in low-connectivity
environments. Thus, this project is focused on developing a completely offline patient-monitoring system that
incorporates all three functionalities: (1) Vital signs detection, (2) Fall detection, (3) Alerts via GPS/GSM
technology. The developed prototype consisted of the following sensors: MAX30102 and DS18B20 for Vital
Signs detection, and MPU6050 for Fall detection. The ESP32 is the main controller for processing the data and
determining the thresholds. Testing of the developed prototype has demonstrated reliable fall detection with fast
SMS alerts, as well as being unaffected by weak network connectivity. Modular RTOS task organization
supports parallel operation of sensor acquisition, signal processing, alert management, communication handling,
and power optimization, forming a stable and deterministic firmware architecture. This developed solution
represents a compact, low-cost option to enhance the safety of patients and the ability to respond to emergencies
in rural health care settings.
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Mobility assistance is essential for individuals with physical disabilities, particularly those who experience
difficulty in operating conventional wheelchairs. This paper presents the fabrication of a voice-controlled
wheelchair intended to enhance mobility and autonomy for physically disabled people. The proposed system
employs a voice recognition module to interpret predefined voice commands such as forward, backward, left,
right, and stop. These commands are processed by a microcontroller. The design focuses on simplicity, low cost,



and ease of operation making the system suitable for users. Experimental testing of the fabricated prototype
demonstrates accurate command recognition and smooth operation under normal working conditions.
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This paper introduces a real-time facial expression recognition system that combines YOLOVS for fast face
detection with Tiny-ViT for compact emotion classification. The hybrid architecture proposed strikes an
effective balance between precision and inference latency, allowing for reliable operation on resource restricted
platforms. The system is only trained and tested on a recently created Indian facial expression database
consisting of seven emotion labels—happiness, thoughtfulness, anger, surprise, sadness, fear, and excitement—
which are photographed in varying illumination settings. Experimental outcomes confirm that the YOLOv8—
Tiny-ViT architecture obtains high recognition accuracy and low delay and surpasses traditional convolutional
models in both efficiency and robustness. Its compact architecture and real-time performance make the proposed
system highly suitable for practical applications in areas like healthcare monitoring, education, human—computer
interaction, and intelligent surveillance.
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The National Statistical Office is pushing out far more raw, unit-level microdata to help national research and
social innovation thrive, the danger of private individuals getting identified through smart linkage attacks has
spiked quite a bit. Old-school, rule-based ways like simple masking just can’t keep things safe anymore against
modern hackers who use giant piles of public records to unmask folks. This paper breaks down the SafeData
pipeline, a strong, flexible tool built just to handle that tough trade-off between data privacy and its actual
usefulness. Our system relies on three main pieces: a Risk Assessment tool that runs a custom, high-speed
crawler to check current privacy tactics against actual data leaks and metadata; a Privacy Enhancement module
that applies Differential Privacy and Synthetic Data Generation to put real security into the datasets; and a
Utility Measurement unit to make sure the final data stays good for real academic work and policy needs. Our
findings show that the SafeData setup drops these risks to almost nothing without hurting the accuracy of the
social stats. As a result, this tech gives government groups an easy way to stay in line with the rules in the
Digital Personal Data Protection Act, passed in 2023.
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Fake drugs continue to pose a significant global healthcare issue, as they have led to significant concerns
including deaths of patients, ineffective treatment and cash losses and even loss of credibility in the drug
delivery chains. The traditional centralized systems are opaque, easily breached, and lack end-to-end visibility
of the lifecycle of the drug, between manufacturing and dispensing. In a bid to address such weaknesses, this
paper proposes Pharmaledger, a pharmaceutical supply chain monitoring and validation system which relies on
blockchain technology to ensure authenticity, immutability, and transparency of drug transfer. The system
involves the cryptography hashing functions of SHA-256, decentralized Ethereum smart contracts, role based
secure access, and QR code validation to develop a credible and verifiable pharmaceutical distribution ledger.
PharmaLedger has been deployed on the management of flask backend, SQLite, metadata stored in a structured
form, and a custom blockchain ledger to ensure the transaction is stored in a non-manipulative form. Each
supply chain event such as manufacturing, shipping, distribution and final pharmacy delivery will be
cryptographically chained and logged ensuring that in the event of any attempt to alter or add fraudulent records,
these will be easily noticed. QR codes scanning can help consumers and stakeholders to determine whether
medicines are genuine or not and provide live evidence of medicine verification. The created system has
enormous potential in the combat against counterfeit drugs and introduces the scalability, transparency and real-
world deployment in healthcare ecosystems.
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City noise pollution has become one of the most topical environmental issues of the 21 st century, which affects
the health of the population, the quality of life, and the productivity of the economy in the cities of the world to a
significant extent. The conventional methods of noise control that are mostly based on passive barriers like
sound walls and acoustic panels have shown their inability to deal with the complexity, multi-spectral and
dynamic characteristics of noise in urban areas. This study introduces a new machine-learning-assisted hybrid
active and passive noise control barrier system based on an entirely new application as an overall urban noise
suppressor. The suggested system combines some of the latest passive acoustic materials with the latest active
noise control (ANC ) technologies, and coordinated by intelligent machine learning algorithms that can respond
to environmental changes and optimize in real-time. The hybrid architecture integrates both the natural
broadband attenuation behavior of designed passive components and the selective and accurate frequency
cancellation properties of the active control systems in a well coordinated effort to accommodate both the lower
frequency and upper frequency noise elements. The passive part of the system includes multi-layered acoustic
barriers with novel metamaterial designs, porous absorption substances, and resonant panel designs in optimal
arrangement to the noise frequencies of urban environments. These elements have essential noise-reduction and
absorption, reflection and diffraction processes, which create a minimum level of acoustic protection and form a
structural base to active elements. The passive design employs a complex computational acoustic modeling to
achieve optimum material choice, thickness distribution and geometry to ensure maximum efficiency over the
normal urban noise frequency bands, specifically to areas of transportation sound such as vehicular traffic noise,
railway and aircraft noise. The active noise control subsystem uses distributed arrays of high-performance
microphones, accelerator, and loudspeaker actuators, which are distributed all over the barrier structure. The
network allows you to fully monitor the noise fields in an incident and create accurately calibrated anti-phase
acoustic signal to create destructive interference. The ANC system employs superior adaptive filtering
algorithms, such as filtered-x least mean squares (FXLMS), recursive least squares (RLS), and new neural
network-based methods in order to obtain the best noise cancellation performance in different environmental
conditions. The machine learning framework is the central novelty of the study that introduces advanced



algorithms to optimize the work of a specific system in real-time and achieve adaptive control. Deep learning
systems, such as convolutional neural networks (CNNs) to recognize noise patterns, recurrent neural networks
(RNNs) to predict short-term temporal signals, and reinforcement learning agents to optimize the control
strategies have the ability to cooperate in order to optimize the effectiveness of the noise reduction systems and
reduce the energy consumption and complexity of the system. The ML algorithms continuously assess the
acoustic environment, forecast the noise patterns, determine the best control parameters and adjust the system
response in accordance with the changing conditions such as weather conditions, traffic patterns, and acoustic
propagation characteristics. The proposed system was validated through experimental studies by laboratory tests
and field tests controlled in real urban settings. Experiments carried out in laboratories using anechoic and
reverberant chamber facilities showed a large improvement in noise reduction performance relative to traditional
passive barrier and stand alone active control systems. The hybrid system attained an average noise reduction of
25-35 dB in the broadband frequencies as well as reaching a maximum of over 45 dB in the critical frequency
bands which are normally linked with noise sources in the urban environment. Field testing campaigns were
carried out in various urban sites such as highways, railroads and commercial districts where mixed-use was
made with mixed-use commercial districts undergoing real-world testing of system performance in a wide range
of acoustic conditions. Findings showed robust noise reduction capabilities in the different environmental
parameters and the machine learning models were shown to adapt to the local acoustic properties, temporal
noise dynamics, and seasonal changes. The system was especially effective in combating intermittent sources of
noise like emergency vehicles, construction projects and aircraft flyovers, which are normally difficult to deal
with using traditional methods of noise control. The analysis of the performance showed that the hybrid
approach with the help of machine-learning had a number of major advantages. The combination of passive and
active components offered strong noise control over wide frequency bands, which are similar to the
shortcomings of specific technologies. Passive components were very effective in removing noise at mid and
high frequencies and gave the structure the stability of the system and active control systems can specifically
remove low-frequency components which generally penetrate conventional walls. The optimization of the
machine learning kept the parameters of the system in a continuous refinement, which is why the system had the
adaptive performance, which was improved during the course of time due to the gained experience in the
environment. The analysis of energy efficiency showed that it is much better than traditional active noise control
systems, and machine learning algorithms are used to optimize the use of actuators and minimize unnecessary
energy consumption in the moments of low noise activity. Predictive capabilities of the ML system allowed the
proactive control strategies; noise events were anticipated and the system responses were pre-placed to be as
effective as possible. The method also led to 40-60 percent saving in energy use over traditional reactive ANC
systems and the best noise reduction performance. Cost-benefit studies on large-scale urban implementation
showed good cost-benefit ratios, especially in urban high-population regions where noise pollution has a strong
effect on property values and healthcare costs of people. The proposed system has a modular structure which
allows it to be implemented in a progressive manner with the ability to scale-up and scale-down as per the
requirements of the urban planning and the availability of budget. Lifecycle cost analysis proved to have
competitive advantages over the expansion of passive barrier installations especially on the factors of
maintenance, land use effectiveness, and the factors of long-term performance degradation. Environmental
assessment reports validated the sustainability advantages of the suggested solution such as less material
consumption than large scale passive barriers, less carbon footprint through efficient energy use, and less visual
impact through small scale designs that are easily customized aesthetically. The fact that the system can be
effective through the long periods of operation without a significant decline in performance can be considered a
great improvement compared to traditional methods when maintenance and replacement of the system had to be
regularly performed. The implementation issues covered by the research were weather resistance, system
reliability and how the system fit with the existing urban infrastructure. State of the art materials and designs
guarantee operation effectiveness in all types of climatic conditions and redundant sensor networks and fault
tolerant control algorithms allow the systems to continue working even when components failed. The unified
interfaces and communication standards allow an easy integration process using the smart city infrastructure and
the current noise monitoring networks. Future opportunities are to expand machine learning to support more
developed deep learning models, to connect to loT sensor networks in managing noise in the entire city, and to
develop self-healing materials to support longer life of the system. The possibility of the integration of new
technologies, namely quantum sensors, metamaterials innovations, and distributed Al processing are potentially
more beneficial in terms of performance and the possibility of further application.
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The monitoring of heart abnormalities by electrocardiogram (ECG) signals is of critical importance in

the first steps of detecting such issues at the earliest stages available, but the available solutions are usually
based on expensive hardware and computationally-heavy models. This article presents HeartFormer, a small
Transformer-based architecture the author created to classify ECG in real-time on resource-sensitive and low-
cost IoT devices. BioAmp EXG Pill and a wirelessly connected to the ThingSpeak cloud are connected to the
ECG signals and remotely read on recorders. human The ECG signals are obtained through BioAmp EXG Pill
and a connected wirelessly to the ThingSpeak cloud that will be monitored with recorders. Preprocessing and
feature extraction are enhanced through MATLAB algorithms to enhance the signal quality before the signal is
classified by an optimized Transformer architecture using limited memory and power. A 3D heart imaging
module generates a visualization and improves usability and interpretability even further. The postulated system
shows that it has a high classification accuracy with a low latency at a low energy consumption. HeartFormer
demonstrates the potential of scalable telehealth in remote, rural, and under-resource medical settings using
advanced Al- driven, mobile-sized, and cost-effective cardiac diagnostic tools.

666.ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING-BASED DISEASE
PREDICTION AND PERSONALIZED DIET RECOMMENDATION SYSTEMS: A
SYSTEMATIC REVIEW

Pratibha Bhosale
M Tech Student, Department Computer Science And Engineering
D.Y .Patil College of Engineering & Technology
Kolhapur,India

Mrs. Ketaki Bhosale
Asst. Prof., Department Computer Science And
Enginerring
D.Y. Patil College of Engineering And Technology
Kolhapur, India

The rising number of chronic and lifestyle-related diseases has heightened the need to have smart, individualized
healthcare solutions especially in the fields of preventing diseases and controlling what one eats. Traditional
eating prescriptions are mostly broad-based and do not reflect the variability unique to the individual with regard
to health condition, living ways and disease susceptibility. Over the past years, artificial intelligence (Al) and
machine learning (ML) methods have become such a potent tool to studying complex healthcare data and
providing personalized decision support. This is a systematic review of the recent developments in Al- and ML-
driven disease prediction systems and customized diet recommendations systems. IEEE Xplore, SpringerLink,
Elsevier ScienceDirect, MDPIwere used to obtain 21 peer-reviewed research papers published between 2022
and 2025 with the help of a structured selection methodology. The analyzed reviewed studies included
algorithmic methods, datasets, evaluation measures, personalization methods, and system integration.

It is demonstrated that traditional machine learning systems and deep learning systems have high predictive
accuracy when it comes to disease risk assessment, and integrated systems based on disease prediction and
dietary recommendations have a higher clinical value as they translate predictions into actionable interventions.
Nevertheless, the current studies are limited in terms of focus on a single disease, insufficient variety of datasets,
lack of explanation, and difficulty in deploying in practice. This review determines the main gaps in research



and provides a perspective into the future to explainable, multi-disease, and patient-centered Al-based nutrition
systems to be used in clinical and population health settings.
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Accurate identification of clinical and genetic risk factors is critical for the assessment of breast cancer risk,
thereby aiding the decision-making process in medicine. In the present study, the development of a clinical
decision support system, implemented as a web-based platform, for the assessment of breast cancer risk based
on clinical, hormone receptor, and genetic risk factors, including BRCA1, BRCA2, and TP53, is presented. In
the proposed system, the risk assessment of breast cancer patients is carried out by the supervised machine
learning classifier, and anomaly detection in the patient profile is performed by the autoencoder-based neural
network. SHAP based Explainable Artificial Intelligence (XAI) is implemented for the assessment of the
contribution of individual features towards the final decision of the system, thereby aiding the decision-making
process. The proposed system, implemented as a Python-based platform, utilizes the Flask, TensorFlow/Keras,
and Scikit-Learn libraries, thereby aiding the identification of genetic risk factors in the assessment of breast
cancer risk.

668.REALISTIC AI-GENERATED CONTENT
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Department of Computer Science
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Examples such as ChatGPT, GPT-4 and Claude, among others, are the largest language models that have
significantly expanded machine-generated text on the Internet. The issue of separating human and automated
generation is very difficult, especially in legal material and news media. In this study, the authors present a
detection system based on domain-adaptive pretraining on SEC-EDGAR legal corpora and supervised fine-
tuning of DistilGPT-2 to binary classification problems. The experimental pipeline includes detailed



preprocessing procedures, balanced data set creation (1,863 samples including 978 Al-created, 885 manually
created in legal contracts and news articles), and interpretability (SHAP and LIME). The untrained DistilGPT-2
Baseline evaluation shows that the accuracy of the untrained DistilGPT-2 is approximately 50 percent, which is
at the same level as random classification. After the domain-adaptive pretraining and task-specific fine tuning
the model achieved a detection accuracy of 98.6%, a precision of 99.0%, a recall of 98.5% and a Fl-score of
98.6%.This architecture provides a solid approach to the problem of content authentication in the world of
generative Al
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The healthcare field of physical rehabilitation is shifting from traditional human supervision to autonomous
monitoring systems capable of providing high-quality feedback in the home. While markerless posture
estimation is one of the initial data streams necessary for this change, understanding remains a significant
challenge. Early automated systems used hard-coded logic that failed to adapt to the complexities of human
disease and the numerous safety constraints related to different ortho therapies. Meanwhile, the current
integration of Large Language Models (LLMs) into healthcare has led to the issue of hallucination, in which
models excel at semantic medical reasoning but fail with basic arithmetic required for the joint angle
computation. In order to bridge this gap, a distributed multi-agent swarm architecture is carefully evaluated. The
system achieves low latency and high accuracy by dividing tasks into specialized agents (Vision, Medical, and
Form) and utilizing a symbolic-deterministic hybrid pipeline. The use of skill-based agent integration, which
replaces strict codebases with flexible, text-based knowledge files, is critical to this approach because it allows
the system to dynamically adapt to new exercises and patient histories without

requiring retraining,.
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On-site electrical load control has also been regarded as a growing concern in the aspect of providing safety in
operation and enhancing energy efficiency within the residential and small scale industrial setting. Traditional
protection systems like circuit breakers use only serious overload to act and fail to provide real-time monitoring
and control at a distance. The latest innovation in Internet of Things (IoT) technologies has allowed the
development of smart monitoring systems that can transmit real-time electrical data to cloud computing
platforms to conduct central supervision. The paper describes a Real-Time Load Monitoring and Overload Alert
System which is based on ESP32 microcontroller and ACS712 current sensor. The system that is proposed
constantly measures load current and determines operating conditions as normal and overload based on a pre-
determined threshold strategy. Data is relayed in real time, through Wi-Fi to a backend server and displayed in a
dashboard using a web interface. The proposed model is practical, less costly, scalable load supervision than the
traditional fault-centric monitoring systems that are suitable to the distributed IoT implementation. The
experimental validation proves the stable functionality, good communication, and correct overload display in the
changing load conditions.The proposed architecture can be used to support the smart energy monitoring research
as it provides a modular, cost-efficient, and deployable solution in accordance with the current IoT-based
systems of electrical monitoring.
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The integration of artificial intelligence (Al) into healthcare has revolutionized disease prediction and diagnosis,
particularly through the fusion of heterogeneous data modalities. This research paper explores the design and
evaluation of a multimodal Al-based early disease prediction system capable of leveraging clinical numerical
values, patient-reported symptoms, and medical imaging for the detection of diseases such as diabetes, heart
disease, and pneumonia. We review the literature on multimodal data fusion and deep learning architectures,
discuss preprocessing pipelines, and address performance evaluation metrics. The paper also examines the
comparative advantages of multimodal versus unimodal models. Our proposed system architecture draws upon
established best practices in multimodal Al, informed by recent advances in neural networks and fusion
strategies. The results highlight the promise of multimodal approaches in improving early disease detection
accuracy, robustness, and interpretability, while also outlining future directions for research and clinical
integration.
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Poor visibility, high light absorption, distortion of colour and natural and man-made barriers that are inherent to
underwater navigation make navigation difficult. In this paper, I will introduce a vision-based obstacle detection
system that will be applied to create a real-time underwater navigation assistance system that is capable of
operating on an embedded system. The suggested system will base its detection system on a modified
YOLOVI12 object-detection framework, using an ESP32-CAM module, to identify and categorize the typical
underwater hazards that can cause collision to divers and autonomous underwater vehicles. The categories of the
targeted objects are a waste of debris and dangerous objects like masks, cans, cell phones, electronic waste, and
glass bottles, gloves, metals, fishing nets, plastic bags, plastic bottles, rods, sunglasses, tires and miscellaneous
objects. In order to solve the visual deterioration of underwater images, captured image frames are processed in
advance with the help of colour correction, contrast enhancement, and noise reduction images. An
individualized YOLOvV12 model is trained with an underwater dataset on a labelled case to do an effective
object localization and classification. Since computational and memory resources of ESP32 platform are limited,
model compression and lightweight inference optimization are used to have an opportunity to deploy edges in
real-time mode. The information about the detected obstacles is processed further to produce proximity-based
navigation guidance cues, which give necessary information in time to ensure safety and increased awareness of
the situation in underwater operations. Experimental findings indicate that the object detection application of
deep learning can be scaled down to embedded systems with low resource use and low cost so that it can be
deployed in an underwater setting. The suggested system is scalable, energy-efficient, and cost-effective, and
can be applied to efficiently detect obstacles underwater, which can be used in the safety of divers, underwater
robotics, environmental monitoring, and autonomous navigation systems.
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The Chaotic DNA Cryptograph of Cloud Computing Security with Splitting and Compression (CDNACSSA)
project presents a secure security system in securing the media files which include images and audio files
stored in cloud computing infrastructures. The system makes use of Chaotic DNA Cryptography to blend the
chaos of chaotic systems with the complexity of encryption by DNA, as well as provide high resistance to non-
authenticated decryption. The methodology includes splitting and compression of files to maximize storage and
enhance the transmission of data. An encryption using a Shifted Symmetric Algorithm (SSA) is also used to
increase the encryption in yet another level of security. The system has also got a secure access control
mechanism, which means that only authorized users can decrypt and access files. CDNACSSA offers secure,
efficient and scalable solution to the management of encrypted media files in cloud to guarantee the privacy
and integrity of data and efficient storage by integrating the latest encryption technologies with efficient file
handling and compression methods.
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The authors have built a deep ensemble learning structure that introduces Distributed Denial of Service
(DDoS)  attacks directed at Internet of Things networks. The system  works on Stacking Classifier that
included Random Forest and Gradient Boosting with Voting Classifier that in turn divides into Logistic
Regression Decision Tree and K-Nearest Neighbors and Naive Bayes and AdaBoost and the TPOT Classifier
that simply auto-creates a model based on its development and optimization process. The pruning
technologies enhance the work of the systems and cut the amount of working requirements. The system
examines 80 attributes to the network traffic that comprise of packet length and interarrival period and flag
number used in detecting normal traffic and DDoS attacks. Comparisons of the results of the measures
(accuracy, precision, recall, Fl-score) prove that Stacking (99%), Voting (99%), and AdaBoost (99%),
perform better than TPOT (98 percent accuracy). The suggested model will allow organizations to introduce
DDoS detection, which will be real-time, and will be able to increase and decrease with the needs of the
Internet of Things operating environment with limited resources. The solution delivers hi-tech attack detectors
with quality outputs and efficient and safe international of things networks by incorporating improved
security and attack resistance.
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It is a highly sensitive task in the treatment of the early stages and the provision of the treatment as the CT scan
showed the presence of the tumors in the kidneys. Human hands can screen and categorize kidney tumors,
therefore, subject to errors and wastage of time, computerized systems should be incorporated to make sure that
the process has been improved to be effective and to achieve better results. The article recommends an efficient
architecture of the deep learning i.e. the integration of the Transformer networks with the 3D Convolutional
Neural Networks (CNNs) to increase the percentage of kidney tumor detection. The system rests upon the
diversity of the available trained models i.e., DenseNet121, ResNet101, VGG19, InceptionV3, GoogleNet and
MobileNet, to get features. In order to achieve classification, Fuzzy Neural Network (FNN), and Generalized
Fuzzy Neural Network (GFNN) is implemented in a way that it could have been categorized in four
classification niche; Cyst, Normal, Stone and tumor under which it would have been classified in four
categories.
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In the modern enterprise, enormous amounts of heterogeneous internal documents are created including
operational manuals, policy guidelines, technical specifications, and procedural records that are the keys to
organizational effectiveness and knowledgeable decision-making. Nevertheless, conventional enterprise
knowledge management systems have been largely based on keyword-based retrieval techniques that tend to
miss out on semantic intent and contextual meaning to achieve incomplete or irrelevant information retrieval,
and standalone large language models (LLMs) can generate hallucinated or untrustworthy results not based on
authoritative enterprise data sources. In order to overcome these shortcomings, in this paper the author suggests
a framework of enterprise knowledge management that combines LLMs with retrieval-augmented generation
(RAG) to provide correct and context-aware answers. This system uses dense vector embedding based
semantic document retrieval with generative response synthesis to provide outputs based on authoritative
internal documents with a modular architecture that incorporates document ingestion pipeline, embedding
generation module, similarity search by dense vector database, retriever generable, and conversational user
interface. Experimental testing on an enterprise- scale dataset proves the suggested method to be far more
effective in improving retrieval relevance and response accuracy in comparison with traditional keyword-based
systems and has low latency to use in real-time applications, which confirms a reliable and scalable solution to
enterprise knowledge management using retrieval-augmented LLMs that reduces the risk of misinformation
and enhances contextualization.
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Personalization in the context of a recommendation system assumes great importance in order to enhance the
level of engagement and satisfaction for users in an e-commerce setting. The majority of the conventional
methods that have been implemented for a recommendation system are found to be highly dependent on the
collaborative filtering approach and the historic interactions of users, while there is a lack of consideration for
important demographic factors like age, which play a significant role in influencing consumer behaviour. The
proposed study on Al-based recommendation systems includes the implementation of age estimation using deep
learning techniques to address the limitations of conventional methods. A Convolutional Neural Network (CNN)
model with ResNet-50 is implemented to analyze facial images and classify users based on age groups to obtain
demographic information. The calculated age group will then be included in the recommendation engine's model
as an additional contextual attribute to improve the accuracy of filtering and quality of personalization. The
proposed model combines the power of visual demographic analysis with the conventional methods of a
recommendation engine to reduce the need for explicit user information while increasing the accuracy and
quality of recommended products. The results of the experimental evaluation demonstrate that the inclusion of
age as a predictive attribute increases the precision and perceived relevance of recommended products
significantly compared to conventional methods. The proposed system is scalable and automated to provide a
solid foundation for creating adaptive and demographically intelligent recommendation systems for e-commerce
applications.
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The high rate of globalization in semiconductor process technology has raised the threat of Hardware Trojan
(HT) insertion in modern SoC designs. To defeat the in-scalability of traditional simulation-based detection
techniques, machine learning-based Hardware Trojan Detection techniques have found widespread usage. These
techniques utilize structural and statistical features extracted from the gate-level netlists of the suspected
hardware devices to achieve higher detection efficiency and effectiveness. Though machine learning-based
techniques provide enhanced detection efficiency, they have also posed many new security risks due to the lack
of trustworthiness of the detection models. This paper proposes a novel Al Trojan backdoor attack framework
for attacking ML-based hardware Trojan detectors. The attack strategy relies on the integration of hidden trigger
characteristics into the system, which is achieved by developing a two-stage training approach. By doing this,
the compromised hardware Trojan detector maintains its baseline accuracy during evaluation, implying the
attack is effective for when the attacker-specified trigger is present. Experimental validation reveals the
effectiveness of the attack with a high attack success rate, indicating the susceptibility of ML-based hardware
Trojan detection systems, which places a significant emphasis on the integrity of the systems being deployed.
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The increasing use of drones has raised concerns about the safety of civilian infrastructure, yet conventional
security strategies such as radar and jamming are frequently impractical or restricted by legal frameworks like
the Indian Telegraph Act. Sensors that depend on a single type of data, such as sound or radio waves, face
challenges in urban environments due to high noise levels and poor signal strength. This paper presents a smart
system that integrates multiple types of sensors using a "Check and Confirm" strategy. The system first detects
movement using low-power motion sensors and then verifies the presence of a drone through sound analysis and
patterns in radio signals. The system utilizes a hybrid processing architecture where an Arduino Uno manages
real-time sensor data, while a connected host executes a YOLOV8 object detection model for visual verification.
Testing with 50 drone flights demonstrated that the combined system significantly improves drone detection,
achieving an accuracy rate of 95-97%, which is higher than using sound or radio alone. The system also reduces
false alarms by approximately 20% and operates quickly, with an average delay of 356—371 milliseconds. This
solution is designed for use on compact devices, ensuring it is legally compliant, efficient, and suitable for
securing locations such as airports, sports facilities, and residential areas.
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Digital communication platforms face increasing challenges in managing cyber harassment. Malicious actors are
increasingly bypassing conventional moderation systems by using voice messages, videos, and writing words
from different languages in the English alphabet, like Telugu words written in English script. This study
introduces SocialSafe-Al, a system that uses multiple types of data to detect and predict cyber harassment and
cyberattacks as they happen. The system uses three different Al tools: a specially trained DistilBERT model to
understand text meaning, Faster-Whisper to convert speech into text on the device, and NudeNet to perform
automated visual safety classification. A new, balanced dataset with 26,000 entries was created to capture the
linguistic characteristics of "Telugish," which is the Romanized version of Telugu. These features are usually
not considered by most global models. The design uses a parallel and asynchronous system to handle both audio
and video data at the same time, allowing it to provide safety inference results in less than 3.5 seconds for media
and under 500 milliseconds for text. The evaluation results show that the system can correctly identify sexual
harassment and other digital threats such as doxing and sextortion with an accuracy of 84% or higher.
SocialSafe-Al works by keeping data on the user's device, which means it fully protects user privacy and
reduces infrastructure dependency by eliminating reliance on cloud-based APIs, offering an effective early-stage
protection mechanism against risks in today's social media world.
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This is a high-performance, accurate and system, which will enhance the security of the applications with the
implementation of a useful Rapid Application Security Protection (RASP) system. The principal objective of
the proposed study is to develop an effective security model which can be applicable to detect and prevent
security risks which would ensure safe data and infrastructure. The system applies Support Vector Machine
(SVM), the Random Forest, and the XGBoost machine learning algorithms to analyse data related to network
traffic, detect anomalies, and assess the degree of threats. The determined characteristics of the suggested
system exploit various network traffic related factors to develop an accurate forecast of security threats, where
the focus on the most important attributes determines application security. They are the data transfer rates, the
response times, the quantities of packets, and the error codes, all of which are required to identify the
vulnerabilities and threats. The system will define and detect the potential security violations by training the
models with these qualities. The results of the experiment show that Random Forest algorithm is more accurate
compared to the other models, as its accuracy is 91.87 with XGBoost at 91.81 and SVM at 83.09 in the second
and the third place respectively. It demonstrates that these ensemble learning algorithms as the Random Forest
and XGBoost may have a higher level of predictive accuracy to the RASP systems and could be more reliably
deployed.
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We all know how hard it is to complete a research and finish it as a research paper, what’s even more hard is to

find the research paper and extract the perfect content that is needed for us, But, there are millions of research
papers out there with similar topics covered. So here out plan is to create a platform where all the researchers
could easily find the most important contents in fractions of seconds, Our Slide Genius Al platform generates
slides from any type of documents such as PDF’s, docx, etc. The system uses document processing and
artificial intelligence. The versatility of our platform is truly clean making it suitable for all kinds of audience
and it also provides satisfactory outputs This platform greatly benefits researchers, professionals and as well as
students of all majors .It also uses FAISS to find vectors really fast. This setup helps the Google Gemini 2.5



Flash LLM make presentation points that're accurate and have no errors. It does this by using something called
"Chain-of-Thought" reasoning. The system does not just work with text. It also has a feature that looks at
pictures and videos. This feature is really good, at finding pictures, figures and tables. It can even find them
based on how clear they're what shape they are. Evaluating 50 papers across five fields demonstrates the
system's efficiency
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It is a fact that rapid growth in urban populations and vehicle usage has made the task of locating available
parking spaces increasingly difficult in metropolitan regions. It not only takes the time of people , but it is also
responsible for an increase in traffic levels and fuel consumption, as well as the levels of frustration of people on
the roads. Conventional parking systems generally operate on predefined rules and lack the ability to adapt
dynamically to changing real-time parking demands. This research work proposes a reinforcement learning-
based intelligent parking optimization system for the given issue. A simulated parking situation is established,
through which the agent learns by experience to park wisely. It aims to reduce the number of such steps,
producing a shorter path that translates into higher rewards. The environment is built using Python with the help
of the Gymnasium framework with the support of the Q- learning learning framework. Additionally, a Web
interface is built using Streamlit for illustrating the functioning of the agent through the situation, including their
improvement with time. This work is able to effectively show that reinforcement learning is effectively
applicable to build self-learning parking systems that modify with changing situations and would be helpful in
improving traffic levels too.
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Mental health issues like stress are becoming major global concerns that need accessible and non-invasive
treatment methods. This paper suggests a brand-new framework tailored to resolve both short and long-term
relief from stress by implementing Brain-Computer interface technology and Machine Learning. The system
functions in two different modes - Instant relief solution based on the EEG BrainLink Lite v2.0 device and an
audio-based long-term mode that analyses emotions. For short-term anxiety relief, we use the EEG BrainLink
Lite v2.0 headset to gather real-time electroencephalogram signals. We also used a custom, existing
BrainLinkParser to calculate the Alpha/Beta wave ratio. This ratio is a proven indicator of stress. When stress is
detected (low Alpha/Beta ratio), the framework provides an immediate response by playing specific a Carnatic
Raaga (e.g., Ananda Bhairavi) that is scientifically proven to reduce anxiety on the user. For long-term
emotional regulation, the system makes use of a 1D-CNN Model trained on the RAVDESS and TESS dataset to



classify vocal emotions. This audio classifier, which achieved a testing accuracy of 82%, recommends
therapeutic Raagas tailored to the user’s current emotional state. The final deliverable is a full stack web
application that allows public access to “Raga Chikitsa” (music therapy).
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This research is about designing a smart assistant powered by Artificial Intelligence (AI) that can combine
performance prediction, career recommendation, and skill-gap analysis for student decision-making. The
suggested approach relies on the multi-modal academic, behavioral, textual, and temporal data, apart from
advanced preprocessing, also contains optimized feature selection and a hybrid TGNN-BiLSTM model for
precise performance prediction. A career suggestion system based on the Knowledge Graph provides awareness
of the career-related context, whereas a Siamese Neural Network skilfully detects the individual skill gap and
suggests the perfect learning material. The integrated system is more stable concerning prediction, and the
recommendation is relevant, as well as skill-gap identification. In sum, the work asserts that combining multi-
format data with sophisticated AI models represents a complete, modifying, and dependable way of support. The
framework is significant since it advances aspirants' readiness for the labour market, facilitating the provision of
orientation services and delivering personalized educational and career interventions virtually endlessly to a
large number of beneficiaries.
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In this paper, we systematically analyse the application of large language models (LLMs) and their extension,
large vision-language models (LVLMs), in the field of remote sensing (RS) for aerial images. We emphasise
multi-task learning for image captioning and visual question answering (VQA). We introduce an enhanced
Large Language and Vision Assistant (LLaVA) model, optimised for RS data through a low-rank adaptation
(LoRA) approach. To evaluate the model performance, two datasets have been used: 1) UC Merced for training,
2) RSICD for testing. The experimental results confirm the model's effectiveness in visual question answering
for remote sensing data.



687.COMPARATIVE ANALYSIS FOR SPECIALIZED LLM
FINE-TUNING WITH RAG INTEGRATION

Abhila Anju O Vimaladevi M
Department of Artificial Intelligence and Machine Learning
Kongu Engineering College

Erode, India

Saranyah V
Department of Artificial Intelligence and Machine Learning

Kumaraguru College of Technology
Coimbatore,India

Padmapriya R Rashmika K R Rithik Chandrasekar
Department of Artificial Intelligence and Machine Learning
Kongu Engineering College, Erode, India

Recent advancements in Large Language Models (LLMs) have significantly expanded the possibilities for
developing domain-specific applications. Despite this progress, effectively adapting these models with minimal
computational costs while maintaining access to current information remains a major challenge. In this study,
two fine-tuning strategies—Unsloth and PEFT—are compared to explore their efficiency and suitability for
specialized language model adaptation when combined with Retrieval-Augmented Generation (RAG). The
proposed framework employs the LLaMA3-8B model, configured in a Kaggle GPU environment, with
deployment handled through Flask APIs and securely exposed via Ngrok for testing accessibility. The system
focuses on healthcare and nutrition applications, offering personalized health assessments based on demographic
inputs and a food analysis module that estimates nutritional values from uploaded product images. A
conversational interface is included to enhance interaction and ease of use. Experimental findings indicate trade-
offs between Unsloth and PEFT: A structured experimental protocol was followed, including defined dataset
splits, baseline comparisons, and statistical validation across text-generation and numeric prediction tasks to
ensure reproducibility and robustness, while PEFT demonstrates robust flexibility and adaptability, Unsloth
achieves faster training times and reduced memory consumption. Incorporating RAG proves especially
beneficial, as it enables continuous updates of domain knowledge rather than relying solely on static fine-tuning.
Overall, the proposed approach presents a practical foundation for building scalable, cost-effective Al systems
suitable for personalized decision support, recommendation tools, and other real-world contexts.
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Tomato leaf diseases significantly reduce agricultural productivity and require early and accurate diagnosis for
effective crop management. This work presents a deep learning—based tomato leaf disease detection system
using a Convolutional Neural Network (CNN) with EfficientNetBO architecture. The proposed system utilizes a
balanced dataset of 1000 tomato leaf images belonging to 10 disease classes, with each class containing 100
images. All images are resized to 128 x 128 pixels to optimize computational efficiency. The dataset is divided
into 850 training images and 150 validation images. Feature extraction is performed using a lightweight CNN
model, and classification is carried out through a fully connected layer followed by a Softmax activation
function. The model is trained for 5 epochs, resulting in a total of 4,215,341 parameters, of which 1,058,746 are
trainable. Experimental evaluation achieves a validation accuracy of 11.7%, representing baseline performance
due to ultra-fast training. For sample test images, the system successfully predicts tomato leaf diseases such as
Tomato Yellow Leaf Curl Virus with a confidence score of 13.3%, followed by Early Blight (12.8%) and
Bacterial Spot (12.6%). In addition to disease classification, the system provides a quick diagnosis report that
includes disease severity and recommended treatment measures, making it suitable for practical agricultural use.
Although the current results demonstrate baseline accuracy, performance can be significantly improved through
increased training epochs, data augmentation, and deeper fine-tuning. The proposed approach highlights the
potential of deep learning for automated tomato leaf disease detection and precision agriculture applications.
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Nowadays, high beam and low beam usage are not known to many drivers. High beam headlights cause a
sudden burst of brightness resulting to a decrease in visibility, which strains the eyes of the driver and our
Glimmer Guard is a smart and automatic headlight dim system that is developed to solve this major safety
concern. Audi operates matrix LED headlights, which is an intelligent way of adapting high beams to avoid
blinding other motorists. These matrix LED headlights are however, very costly and patented designs. In this
system we will use a Raspberry Pi and a Raspberry Pi Camera module. Furthermore, the Region of Interest
(ROI) algorithm is employed in order to differentiate streetlights and vehicle headlights. The raspberry pi
camera module takes a picture of the other vehicles in the opposite direction and the relay module is used to
switch between high beam and low beam. The headlight does not turn off to low beam as there is no
approaching vehicle in the opposite directions, which shows that the Glimmer Guard system is easy to install
and can be offered to a broad spectrum of vehicles, proving how convenient and affordable smart technology
can contribute greatly to improving the safety and comfort of driving at night.
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The fact that millions of individuals succumb to cancer annually shows that it remains a serious public health
concern. In order to find the best treatments for the disease and increase the number of people who survive it, it
is very important to find it early and correctly. Magnetic resonance imaging (MRI), computed tomography (CT)



scans, and histopathological imaging are all imaging modalities that have been highly helpful in medicine for
discovering cancer. People routinely utilise magnetic resonance imaging (MRI) scans to look for disorders in the
brain and soft tissues. CT scans are a key aspect of finding out if someone has lung cancer. Histopathological
imaging is used to find cells at the cellular level. Radiologists and pathologists, on the other hand, spend a lot of
time trying to figure out what the data from imaging tests means.

Deep learning, and more especially convolutional neural networks (CNNs), have made a huge difference in the
field of computer vision for analysing medical images. CNN has been shown to be a very useful tool for
extracting features, splitting up data sets, and putting cancer imaging data into groups. Convolutional neural
networks (CNNs) are superior to other machine learning algorithms as they can discern intricate patterns from
images. This ability performs better than most machine learning algorithms that are used to look at pictures.
When it comes to dealing with highly complicated nonlinear interactions in very large biological data sets,
traditional neural networks have built-in problems. As the quantity of photos increases, so do the processing
needs for managing these complicated connections. This means that the models need to say more.

Quantum computing is a new approach to solve maths that might assist with some of the challenges that regular
computers are encountering right now. Quantum computers can handle information in state spaces that are far
larger than those of ordinary computers. They achieve this by employing principles like superposition and
entanglement. Quantum bits, or qubits, are distinct from regular bits because they can manage more than one
state at a time. This enables them to create more intricate feature spaces. Even though many are still working on
scalable fault-tolerant quantum computers, the current generation of Noisy Intermediate-Scale Quantum (NISQ)
devices enables us look at quantum-classical algorithms. Hybrid quantum-classical algorithms use the best parts
of conventional deep learning models with quantum circuits, which can represent more information. This lets
you use both sets of skills.

The study showed off a fresh look for the Hybrid Quantum-Classical Cancer Diagnostic System. This concept
has a feature extractor based on a CNN and a Variational Quantum Circuit layer that alters the features. The
suggested design has been changed to function best with a common optimisation approach that works with
NISQ devices. Brain tumour MRI, lung CT, and histology photographs have all been used to evaluate the
suggested design. The results are on par with other measures including accuracy, precision, recall, F1 score, and
area under the curve (AUC). Gradient-weighted Class Activation Mapping (Grad-CAM) is a particular
technique that was utilised to make the heat maps for the parts of the photos that were of interest. The new
architecture was made easier to grasp by doing this.
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Cloud storage systems often store identical files mul- tiple times across different users, leading to inefficient
utilization of storage resources and increased operational costs. At the same time, ensuring data confidentiality
and continuously verifying that stored data has not been altered remain critical challenges in multi-user storage
environments. This paper presents SafeD- eDup, a secure file storage system that integrates content-based
deduplication, AES encryption, hash-based integrity validation and Al-assisted keyword search. For each upload
operation, SafeDeDup enforces an integrity validation step to ensure that previously stored file records and
metadata have not been tampered with. After successful validation, a content hash of the uploaded file is
computed to detect duplicate content across users. Duplicate uploads are not re-encrypted or re-stored; instead,
the system reuses the path of the existing encrypted file and maps the new user to that reference, thereby
reducing redundant storage. For unique files, AES encryption is applied prior to secure storage in the file
system. In addition, SafeDeDup incorporates an Al-assisted keyword extraction mechanism that automatically
generates searchable keywords from file content, enabling efficient content-based retrieval without exposing
plain- text data. By combining integrity validation, secure deduplication, encryption and intelligent search,
SafeDeDup provides a secure and storage-efficient file management solution suitable for multi- user
environments.
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Laser Powder Bed Fusion (LPBF) exist as a highly flexible Additive Manufacturing machine but is affected by
process-induced melt-pool issues that lead to porosity and defects. This paper explains about a robust physics-
informed ensemble learning machine learning model which mainly uses seven interpretable parameters which
are present a wide variety of AM machines to classify defect in the components build. The model combines
HistGradientBoosting, Random Forest, and a fine-tuned Support Vector Machine into a weighted Ensemble. On
a dataset available online, after doing preprocessing and applying the machine learning techniques, the ensemble
achieves a test accuracy of 0.8680 and weighted F1 score of 0.8686. Beyond these results, more importance is
given to the interpretability, industrial application, and reproducibility of the model with processed and datasets
which share similar parameters. The model is built comparing to other complex models which exist in the
industry which uses more complex sensors and data handling which increases the cost od maintenance of the
machines and these models need higher computing power as most of them work with more than 10 parameters.
This raises the question whether having fewer basic parameters are better with less accuracy or a model with
complex sensors and processing is better with higher accuracy.



693.FINFIT: INTELLIGENT FINANCE MANAGEMENT &

FINANCIAL LITERACY SYSTEM FOR STUDENTS
AND IRREGULAR EARNERS
A SMART BUDGETING PLATFORM FOR STUDENTS AND IRREGULAR EARNERS

Ms.K.Rajammal
Assistant professor
Computer Science and Business Systems
Rajalakshmi Engineering College
(Affiliated to Anna University)
Chennai, India

B. Srivathsan
Final Year Student
Computer Science and Business Systems
Rajalakshmi Engineering College
(Affiliated to Anna University)
Chennai, India

M.Nitheshwaran
Final Year Student
Computer Science and Business Systems
Rajalakshmi Engineering College
(Affiliated to Anna University)
Chennai, India

Being financially literate and smarter in money planning are very crucial in life and particularly to us as students
and gig workers dealing with non-regular income. The majority of budgeting applications primarily track costs
and visualise data, and do not predict and have no strong financial education. That hole results in us making bad
money choices, saving, and living in volatile financial patterns. FinFit is an Al-driven finance manager which
fills that gap. It combines machine-learning analytics with a behaviour- based learning engine, i.e., a linear
regression to predict what you spend, the k-means clustering to build your personality, based on what you spend,
with a logistic regression to classify costs as either need or want. The FinFit provides individualized financial
education by reviewing your saving rate, income stability and spending habits. The tool is Flask based, SQLite
and current front-end technologies with live dashboards, survival-day predictions, income-stability ratings and
interactive finance applications. Financial awareness and improved budgeting discipline and quantifiable
literacy improvements are demonstrated in the trials.
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Lung diseases like pneumonia, tuberculosis, and COVID-19. are major health problems worldwide.. We need
fast and accurate diagnostic methods to lower death rates. Traditional diagnostic methods mainly use single
types of data, such as individual X-ray or CT scans, which often miss the broader context needed for precise



evaluations. A reliable multi-modal deep learning framework is introduced in this paper, integrating
heterogeneous data sources including chestThe framework in- tegrates multimodal inputs, ranging from
radiographic imaging (X-ray, CT, and MRI) to quantifiable clinical data, ensuring a comprehensive diagnostic
analysis. Our framework design uses a group of deep learning models: EfficientNet for improved feature
extraction from X-rays, 3D Convolutional Neural Networks (3D- CNN) for analyzing CT data in three
dimensions, Vision Trans- formers (ViT) for understanding broader contexts in MRIs, and Multi-Layer
Perceptrons (MLP) for integrating clinical metadata. By using a feature-fusion method, the framework creates
unified diagnostic classifications and detailed severity predictions. Tests on benchmark datasets, such as NIH
ChestX-ray14, LIDC-IDRI, and OpenNeuro MRI, show a 7 to 10 percent increase in accuracy compared to
traditional methods. In addition, the inclusion of explainable Al features ensures clarity, providing a strong
decision-support system that improves diagnostic trustworthiness and patient care in demanding medical
settings.
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Effective patient flow and efficient distribution of healthcare resources have been significant issues in the
current hospital system, especially in high- demand setting like the Outpatient Departments (OPDs) and the
inpatient wards. Growing number of patients, inconsistent arrival, and shortage of medical supplies are some of
the factors that tend to lead to long wait time, congestion, and poor bed occupancy. Such problems do not only
lower the efficiency of operations but also affect the patient satisfaction and care quality negatively. The
conventional methods of hospital management that mostly use fixed scheduling and reactive decision- making
are often too limited to dynamism and stochastics of healthcare systems. To solve these problems, the paper
will suggest a hybrid model that includes a queueing theory, predictive analytics, and simulation methods that
can facilitate better decision-making in the operation of the hospital. Some of the main factors that are modelled
by the proposed system include the rate of arrival of patients, consultation time, queue behaviour, probabilities
of admission, discharge trends as well as the number of bed occupancy. M/M/1 and M/M/c systems are the
analytical queueing models used to measure performance variables like the average waiting time, queuing length
and resource consumption. These models offer the systematic way of learning and enhancing the effectiveness
of services in healthcare settings.
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The “Design and Fabrication of Ground-based test bed for performance evaluation of VTOL UAVs project
introduces a specialized mechanism engineered to assess and validate the dynamic behavior of Unmanned
Aerial Vehicles (UAVs) and the aerodynamic performance and maneuverability of fixed-wing Unmanned Aerial
Vehicles (UAVs) are highly dependent on the effectiveness of their control surfaces, including ailerons,
elevators, and rudders. Accurate evaluation of these surfaces is essential during the design and development
phases to ensure flight stability, control responsiveness, and structural reliability. This project focuses on the
design and fabrication of a ground-based test bed aimed at simulating and analyzing the behavior of control
surfaces under controlled conditions. The test bed enables systematic evaluation of surface deflections, actuator
performance, and aerodynamic responses without requiring actual flight, thereby reducing developmental risks
and costs. The system incorporates modular control surface mounts, electromechanical actuators, sensors for
data acquisition, and airflow simulation mechanisms to replicate in-flight conditions. The results from this setup
provide valuable insights into surface dynamics, facilitating optimization of design parameters and control
algorithms. This approach enhances the efficiency, safety, and accuracy of UAV development, especially during
early prototyping and validation stages.
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As the consumption of electrical power in residential and industrial segments continues to rise, there is a
necessity to have intelligent systems which would be capable of providing real-time, accurate, and remote
information regarding real data of power consumption. The proposed project indicates a design and
implementation of a all important parts smart energy meter which includes ESP32 microcontroller, PZEM-004T
V3.0 energy monitoring module, Raspberry Pi 5, and cloud-based technology to enable the appropriate
measuring, visualization, and control of electrical parameters. The current and power are measured and the
cumulative energy consumed on a 1.8-inch TFT LCD with a great degree of accuracy and a real-time reading on
which makes the system immediately accessible on site. Genera safety of electrical Systems. Simultaneously,
Wi-Fi data transfer is provided in a secure form using the HTTP/MQTT protocols applications to a cloud
backend that is implemented with the aid of Node.js/Flask, it is logged into and stored and analyzed in
MongoDB/InfluxDB databases. Interfacing dashboards based on Grafana and Chart.js will also enable the user
to monitor energy reedings, detect exception, and make appropriate decisions to make the most of consumption.
Furthermore, the system also added a 5V relay module to gain automated power control which enhances safety
and allow the control of the load intelligently based on preset conditions. The DevOps tools such as Docker and
GitHub Actions will ensure high result, CI/CD automation, and scaling increase, and such a state will make the
architecture suitable to a real-life project. The proposed smart energy meter is based on the concepts of
embedded system, IoT, cloud computing, and DevOps practices, offering an affordable, user-friendly, and
scalable solution that can potentially benefit the efficiency of the energy monitoring, automation, and the
efficiency of the total power management to a considerable degree.
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It is important that tunnels, which are considered critical infrastructure, are continually assessed through
ongoing examinations to ensure their safety and to prevent accidents related to fire, hazardous gases, or poor
environmental conditions. This proposal outlines a tunnel monitoring system based on IoT (internet of Things),
which uses multiple types of sensors integrated with an ESP32 microcontroller to provide a real-time monitoring
and warning system. The monitoring system consists of an MQ135 Gas Sensor to detect hazardous gases, a
smoke sensor to detect smoke, a flame sensor to detect fire, DHT11 humidity/temperature sensor for measuring
humidity and temperature within the tunnel, and an SOS emergency button that allows workers or passengers to
communicate that they need assistance manually to responders. There will also be a buzzer that will sound, if
any sensor detects that conditions are abnormal as a means of local alerting. All sensor information will be sent
to the Thing Speak Cloud for data analysis, storing it in the cloud through a web dashboard, and provide means
of remote monitoring and communicating with the people in the tunnel. Overall, the above benefits of the
proposed system together with IoT will ultimately play a key role in helping reduce lives lost and damage done
to critical infrastructure through better identification of hazards, quicker evaluation of hazard conditions, and
faster decision-making processes.
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As social media platforms grow in scale and complexity, the need for architectures capable of balancing high-

throughput interaction processing with intelligent content personalization becomes paramount. Modern deep
learning-based approaches exhibit strong capability on semantic feature extraction, but their performance and
robustness on structured tabular metadata is not consistent. To address these challenges, we propose VIBELY, a
hybrid MERN-based architecture that incorporates a microservice-driven machine learning inference pipeline
for real-time prediction of user engagement. The architecture decouples application runtime and intelligence
runtime, enabling non-blocking Node. js services that handle concurrent I/O requests, while a Python based
inference service works with multi- modal features. The proposed prediction framework utilizes late fusion of
textual embeddings based on DistilBERT, visual features using MobileNetV3 and handcrafted temporal
metadata features Broadcasted feature vector is converted using an XGBoost regressor optimized through
Bayesian hyperparameter search. Experimental evaluation over a temporally split social media dataset shows
that the hybrid model yields better regression performance than linear and single-modality baselines. 2.6
System-level benchmarking 15 To ensure low tail (99th percentile) latency, we compared our event-driven



architecture with other event- processing systems14 under concurrent workloads on a system level and found
that it performs similarly. The implication is that using neural feature extraction in gradient-boosted decision
trees may be pragmatic and scalable for engagement modeling in production-grade web applications. The paper
illustrates the need for architectural decoupling during integration of Al services with a high compute
requirement into an REALTIME platform.
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In this paper, a "Cloud-based Student Accommodation and Mess Service Finder" is thoroughly discussed to
provide a comprehensive understanding of its design, architecture, and operational framework. To begin, an
introduction to the study is provided, outlining how the proposed centralized platform addresses the significant
inefficiencies and lack of transparency in the current methods students use to find accommodation and mess
services. An extensive literature review is highlighted to contextualize the project and identify gaps in existing
solutions. Details pertaining to the technical aspects of the system, such as the chosen cloud platform (AWS),



frontend and backend technologies (React.js, Node.js), database design (NoSQL), and integrated third-party
APIs (Google Maps, Payment Gateways), are explained and justified. This paper also presents the system's core
modules and functionalities, including user authentication, listing and management for service providers,
location-based searching and filtering, a secure booking and payment system, and a user-driven ratings and
reviews mechanism. The system architecture, non-functional requirements such as scalability and security, and
the overall design are defined to provide a clear blueprint for the development process.
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Keeping places like military bases secure is incredibly challenging when you're depending on guards to
manually monitor everyone. People get tired, miss things, or react too slowly—it's just human nature. We've
developed a facial recognition system that works in real time to help with this. Cameras at entry points capture
faces as people pass through, and the software quicklyanalyzes and matches them against our authorized
personnel database. All facial data gets encrypted to protect privacy. What makes this different is the focus on
instant alerts rather than automatic access control. If an unauthorized person appears, or if someone's in an area
they shouldn't be, security gets notified immediately. This gives them time to respond appropriately. The
system's pretty straightforward, which is good for reliability. Intesting, it's been consistent with minimal lag and
accurate notifications. The main concern is how well it'll scale in crowded situations—that's something we're
still working through. It's definitely solid for real-time monitoring,though larger deployments might need
refinement.
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Keeping places like military bases secure is incredibly challenging when you have depending on guards to
manually monitor everyone. People get tired, miss things, or react too slowly—its just human nature. We have
developed a facial recognition system that works in real time to help with this. Cameras at entry points capture
faces as people pass through, and the software quickly analyzes and matches them against our authorized
personnel database. All facial data gets encrypted to protect privacy. What makes this different is the focus on
instant alerts rather than automatic access control. If an unauthorized person appears, or if someones in an area
they shouldnt be, security gets notified immediately. This gives them time to respond appropriately. The systems
pretty straightforward, which is good for reliability. Intesting, its been consistent with minimal lag and accurate
notifications. The main concern is how well it 1l scale in crowded situations—that’s something we still working
through. Its definitely solid for real-time monitoring, though larger deployments might need refinement.
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The issue of border surveillance plays a critical role in national security, and the traditional practices including
CCTV cameras and foot patrolling, are usually ineffective in isolated or rough areas. The current paper
introduces a smart border security system that makes use of the IOT embedded systems, and the integration of
various sensors. The system uses a real-time video and image capturing ESP32-CAM module and intrusion
detection algorithm processing based on Python. Infrared (IR) sensors are used to enumerate the number of
people who cross the border, ultrasonic sensors are used to measure the distance to monitor the movement of
and a metal detector is used to detect the weapons or metallic objects that might be carried by people. All
information is sent to a cloud platform where real time monitoring and immediate notification to security
personnel is possible. The suggested system will provide 24/7 surveillance, minimize false alarms by using
multi-sensors, and offer a cost-efficient solution to large-scale borders. According to the experimental results,
the accuracy of the intrusion detection, identification and handling of unknown faces are high, indicating the
strength of the system and its practical implementation in the contexts.
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Manual testing of PCB usually has 70-80% accuracy, and it takes a lot of time and labor. This project
overcomes these shortcomings by building an automated system for defect detection utilizing deep learning with
ultra-low-cost embedded hardware. The system classifies five common defects of PCB. We created a dataset of
693 annotated images of PCBs, and used augmentation techniques such as mosaic blending, copy-paste, and
rotation to create 2553 instances for training. The YOLOv11n architecture was trained progressively, with
95.0% mAP@O0.5 with 93.2% precision and 91.8% recall on validation data. These results show high reliable
capabilities in detecting defects suitable for practical applications. The implementation is based on ESP32-CAM
module that use OV2640 sensor to capture 1600*1200 resolution image. Captured images are processed on a
local device which is the Milk-V Duo RISC-V development board running the optimized YOLOVI 1n model for
real-time inference, without cloud connectivity. A web interface provides detection results such as the
classification of defects and confidence scores as well as annotated images, which makes the solution very
accessible for smaller manufacturers. This work provides a practical base for implementing quality control with
deep learning models on RISC-V embedded systems with limited budgets, demonstrating that even advanced
computer vision methods can work well on commodity hardware.

704.DEEP LEARNING FOR WILDLIFE DETECTION
AND TRAIN ACCIDENT PREVENTION
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This paper presents a real-time animal detection system designed to identify wildlife intrusions near railway
tracks and generate timely alerts to prevent train—animal collisions. The system integrates motion-triggered
image capture, a lightweight Convolutional Neural Network (CNN) detector, region-of-interest (ROI) masking
for railway tracks, and an alerting mechanism (buzzer). Experimental results demonstrate that the proposed
system achieves high detection accuracy with low inference latency suitable for edge deployment Keywords—
Deep Learning, CNN, Wildlife Detection, Railway Safety, Edge Deployment



705.EMOTION AWARE RAG - BASED TUTORING SUPPORT

SYSTEM
Mabhatishri J
Artificial Intelligence and
Data Science
St. Joseph’s College of
Engineering, Chennai, India

Jeslyn S
Artificial Intelligence and
Data Science
St. Joseph’s College of
Engineering, Chennai, India

M P Rajakumar
Artificial Intelligence and
Data Science
St. Joseph’s College of
Engineering, Chennai, India

This paper describes the Emotion-Aware Retrieval- Augmented Generative Tutoring System — EA-RAGTS; a
smart tutoring system build that integrates emotion-sensing technology with retrieval-augmented generation to
enable learning that is more likely to adapt to suit the individual. The system incorporates an emotion
recognition module, based on DeepFace and OpenCV, that employs computer vision to detect a student’s
emotions in real- time — emotions such as happiness, puzzlement, boredom, and irritation. These emotions are
then fed into the RAG-based tutoring component of the system, which employs FAISS-based wordings and
Large Language Models — LLMs — (such as Cohere) to identify learning content that matches the context and
generate responses that are empathetic and aligned with the student’s emotions. In contrast to the common
Intelligent Tutoring Systems, or ITS, which rely solely on the knowledge of the learner, EA- RAGTS
simultaneously alters the manner of instruction, level of difficulty, and style, based on the emotional state of the
learner — as a personal and emotionally positive experience. Evaluation with 120 learners revealed 92%
accuracy in emotion detection, 29% more pleasure with the responses, and 35% more engagement than in
regular RAG and traditional ITS systems.
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Earthquakes and floods pose serious threats to human life, infrastructure, and economic stability, making
reliable disaster risk assessment an important research problem. This study proposes an integrated predictive
framework that combines ensemble learning techniques with neural network—based models for multi- hazard
risk estimation. For earthquake risk assessment, a stacking-based ensemble approach is implemented using
Decision Tree, Random Forest, and XGBoost as base models, while a Random Forest algorithm functions as the
meta-level classifier. The model utilizes seismic attributes such as location, magnitude, depth, intensity, and
temporal information to classify earthquake events into low, medium, and high risk levels. Experimental
evaluation shows that the ensemble model reaches 94.42% classification accuracy, with precision of 0.94, recall
of 0.93, and F1-score of 0.94, outperforming the individual classifiers. Flood risk estimation is carried out using



a feed-forward neural network trained on hydrological and environmental indicators including rainfall intensity,
drainage conditions, river level, urbanization level, and wetland status. The model produces strong predictive
results with 96.47% accuracy, precision of 0.93, recall of 0.99, and an F1-score of 0.96. To address class
imbalance during training, a weighted cross-entropy objective is applied. The system categorizes flood risk
into three levels low, medium, and high and performance is assessed through standard classification metrics. In
addition, the framework provides automated record storage and report generation in CSV and PDF formats. The
results demonstrate that the proposed framework offers reliable disaster risk prediction and can support disaster
preparedness, mitigation planning, and policy decision-making.
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The rapid digitization of healthcare systems has increased concerns regarding patient data privacy and security.
Traditional electronic health record (EHR) systems often suffer from vulnerabilities such as unauthorized
access, data breaches, and lack of interoperability. This paper proposes a privacy- preserving healthcare data
management framework using blockchain technology combined with Zero-Knowledge Proofs (ZKPs). The
system utilizes decentralized storage with IPFS while maintaining secure authentication and access control
through smart contracts and MetaMask- based identity management. ZKPs enable verification of medical
information without revealing sensitive patient data. Experimental evaluation demonstrates improved security,
efficient data retrieval, and faster access revocation compared to traditional systems. The proposed architecture
enhances trust, transparency, and regulatory compliance with healthcare standards such as HIPAA and GDPR.
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Artificial Intelligence (Al) has significantly transformed the field of Human—Computer Interaction (HCI) by
enabling systems to interact with users in more adaptive, intelligent, and personalized ways. Modern interactive
systems increasingly integrate machine learning, natural language processing, and predictive analytics to
improve the efficiency and quality of user interactions. Despite the rapid integration of Al into digital platforms,
limited empirical research has systematically examined how Al-driven interaction capabilities influence user
experience outcomes. This study investigates the impact of Al- enabled human—computer interaction on
perceived usability, user satisfaction, and engagement. The research proposes a conceptual model in which
intelligent interface design, personalization capability, and interaction adaptability act as key Al-driven
interaction factors influencing user experience. User trust is examined as a mediating variable between Al
capabilities and user outcomes. Data were collected from 312 users of Al-enabled digital platforms including
mobile applications, e-learning systems, and intelligent assistants. Structural Equation Modelling (SEM) was
used to test the proposed relationships. The findings indicate that intelligent interface design, personalization
capability, and interaction adaptability significantly enhance user experience outcomes. Furthermore, user trust
plays an important mediating role in strengthening the relationship between Al-driven interaction mechanisms
and perceived usability and satisfaction. The study contributes to the growing literature on Al-enabled HCI by
providing empirical evidence on how intelligent interaction mechanisms improve digital user experience.
Practical implications highlight the importance of integrating adaptive and personalized interaction features in
modern digital systems to enhance user engagement and system effectiveness.
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The productivity of crops is based on how well soils support them. Knowing that, soil quality plays a vital part
in the production and health of crops. No two farmers have the same tools for assessing what type(s) of nutrients
their soil needs and how much of each nutrient, as well as the environmental conditions surrounding a given
crop during the growing season. The result is that because of the method(s) of determining the nutrients in their
soil, a lot of farmers, will make inaccurate assessments, thus wasting time and money to make those
assessments. In addition, the improper balance between N-P-K, and the variations in temperature and moisture
all contribute to lower yields and inefficient use of resources by farmers. To address these concerns, we are
proposing an integrated system of N-P-K Sensors that are accessible to farmers via the Internet of Things (IoT)
for the collection and processing of real-time soil data, with data processing being accomplished via Machine
Learning models, in which the collected real-time data will be analysed, and recommendations will be made to
farmers as to what are the best plants for their soils, and to what extent those plants will be able to produce the
maximum yield. The Smart approach will provide farmers with information that is accurate, thus allowing them
to implement Precision Farming techniques, allocate resources more efficiently and develop better crop
selection strategies. Through the combination of IoT sensor technology with the advancements in Analytical



Platforms, the Intelligent system contributes to the Advancement of Sustainable Agriculture through the
promotion of increased productivity and profitability for all farmers.
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It has created a broad spectrum of smartphones and laptops a comprehensive and adaptive machine learning
framework that has been used to predict and optimize battery performance. The system combines novel data-
driven methods to combine essential functional parameters such as application use time, screen-on time, battery
depletion rate, charging history, hardware configuration, and thermal characteristics to model battery
consumption dynamics on the real-world. The framework uses a hybrid model of both traditional and deep
learning models, including XG Boost, Gradient Boosting, Logistic Regression and Long Short-Term Memory
(LSTM) networks to make accurate forecasts of remaining battery life and long-term battery health trends. The
models are performed in order to validate their rigorous performance using the typical regression measures of
Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), and the coefficient of determination (R 2 ).
The regression measures allow fine- tuning of the predictive accuracy and strength of the models across
different device profiles. The solution has a two-part architecture a machine learning engine which preprocesses
the historical usage data, learns individualized usage patterns, and generates real-time predictions and a web
application based on Flask which is an interactive user interface displaying battery life projections, detailed
analytics dashboard, and customized optimization plans. The web interface is also capable of dynamic
visualizations that draw light to important variables affecting the energy consumption, enabling the user to have
a good decision-making capability in regards to the app behavior, power settings and management of the device.
Moreover, the modular and extensible nature of the system supports a smooth transition to third-party
monitoring systems to allow the system to expand beyond mobile and laptop devices to wider energy
management uses, including lIoT ecosystems, edge devices, and resource optimization resources at the enterprise
level. All in all, this framework is an efficient and adaptable way of ensuring the energy efficiency of a modern
battery-powered machine, its user experience and additional increases in the lifespan cycle of the machine.
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Artificial intelligence based downscaling satellite algorithm. deep based maps of air-quality of the Indian

region. learning Air satellite pollutants can provide. intensive data regarding the same, but because of its low
resolution, localized concentrations can not be determined. All these pollutants with the assistance of these
satellites. For this disadvantage has been overcome by borrowing a Bi- LSTM model. The system designed is a
combination of satellite-based air quality. information that can frame temporal information in. Bi-LSTM to
adequately examine and foretell the adjustments. taking place in the great air contaminants. The model uses data
on the atmosphere to examine long-range dependency, and it enhances the precision of detailed maps of air
quality and predictions. In the experiment, it demonstrates that the technique can. optimize air quality maps that
have high spatial details and preservation of temporal consistency This downscaling algorithm. helps to improve
air quality tracking, early alert and decision making of environmental management and public health agenda
across different parts of India.
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The Real-Time Tamil Lip Reading and Caption Generation System is an Al-driven intelligent solution system

that is designed to interpret silent speech through visual input given by a user. The system uses 3D CNN along
with EfficientNetB0-based feature extraction tool, Bi- directional LSTM (Bi-LSTM) which helps in sequence
modeling, attention mechanisms, and also Connectionist Temporal Classification (CTC) loss, providing a
constructive framework for the recognition of visual speech. EfficientNetB0 extracts details of the lip feature,



while Bi-LSTM captures the forward and backward temporal requirements of lip movements. The attention
module improvises the recognition of the lips by focusing on specific points, and CTC helps in aligning the
input data in different length it enables the alignment of the frame .The model uses and works on Tamil datasets
covering various accents and lip movement style, the system provides real time captions, making sure it is
accessible for hearing impaired individuals and enabling silent communication in places where audio is
restricted or in noisy environments. This design is lightweight and scalable design that can be deployed in
applications, surveillance providing a smart easy to use solution that helps people understand and helps in
converting regional language speech into text.
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The proposed RFID-based Smart Electronic Voting Machine (EVM) is designed to enhance electoral security by
integrating multi-layer authentication mechanisms. The system utilizes an Arduino microcontroller to manage
all sensing, authentication, and voting operations. Initially, voter identity is verified through an RFID card,



followed by password entry via a keypad, and biometric confirmation using a fingerprint sensor. Voting access
is granted only when all verification steps are successfully completed. Additionally, a GSM module transmits
OTPs and alerts to authorized personnel to support monitoring and system security, while a buzzer provides
immediate feedback for invalid attempts. The prototype demonstrates a secure, efficient, and user-friendly
approach to electronic voting, offering significant potential to reduce fraudulent activities and improve the
integrity of the electoral process.
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It is of paramount importance to the clinical decision making and identification of what ails the patient of proper
diagnosis of the blood tests. The process of manual analysis of laboratory results is time consuming and as well
requires extensive knowledge of the field in addition to being occasionally inconsistent due to human error. Our
paper presents a diagnostic system that is Al based and uses a Large Language Model (LLM) to suggest initial
medical results by analyzing blood tests results automatically. We have devised a system thatOprocesses
significant hematology and biochemical parameters that are extracted out of electronic blood reports other than
the pre processing and normalization to achieve consistency between the many report formats. The LLM is
engaged in comparative reasoning i.e. comparing the values of the patient with what is normal in a clinical
setting and releases structured and easy to read diagnostic reports. Combined with it, there have also been
offered performance improvement strategies aimed at reporting results faster, and enhancing the system
performance as the results of the conducted experiments show they significantly decrease the time spent on the
analysis of the reports and make the system more accessible with the aim of offering the initial diagnostic
support.
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Fragmented startup advisory ecosystems often require founders to rely on multiple disconnected tools for idea
validation, market research, funding strategies, and regulatory compliance. This scattered approach leads to
confusion, delays, and inconsistent decision-making, particularly for first-time entrepreneurs who lack access to
affordable, structured, and real-time expert guidance. Startup Navigator addresses this challenge by introducing
an integrated, Al-driven advisory framework that supports founders throughout the complete startup lifecycle.
The platform employs multiple domain-specialized Al agents, coordinated through an intelligent orchestration
layer, to enable collaborative reasoning across product development, market analysis, financing, team formation,
and legal compliance. Through direct integration with Model Context Protocol servers, the system retrieves
verified real-time data from authoritative sources, ensuring accuracy and relevance. Adaptive conversational
interaction and persistent context memory further enhance planning efficiency, decision quality, and deliver a
cohesive, intelligent startup guidance experience.
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In Tamil Nadu, there is a pressing problem with water pollution. This has far-reaching effects on the health of
people, agriculture, and long-term environmental stability. Current efforts to monitor this problem use
traditional methods that depend on manual inspections and periodic reports, making it difficult to intervene in



time and providing limited ability to predict contamination events. The project introduced here will be an Al-
based River Pollution Monitoring System that uses machine learning to provide real-time analyses of the water
quality of rivers and to assist decision-makers by providing information through an interactive Streamlit
dashboard. The river monitoring system proposed in this project will rely on historical Water Quality Index
(WQI) and Pollution Score datasets collected through several of Tamil Nadu's river monitoring stations. A
complete machine- learning pipeline will be developed to pre-process the data; address missing values;
standardize the structure of the columns in each data element to ensure that they are formatted the same way;
and to create useful classifications from the data being used to predict river quality levels. To identify pollution
hotspots, K-Means clustering will be used to assign categories of High Risk, Moderate Risk, and Low Risk to
each river monitoring station based on the results of the silhouette score optimization algorithm applied to the
data. A Random Forest classification algorithm will be applied to classify the quality of each river and produce
accurate predictions (high accuracy); WQI is identified as having the most significant impact on pollution status.
The reliability of the environmental monitoring process will be enhanced by implementing an Isolation Forest
generated anomaly detection model; this model will be used to identify atypical pollution readings, which will
help in the early identification of serious contamination events. Additionally, we are creating automated,
artificial- intelligence-based recommendations for each station based on their level of pollution, enabling
Government agencies to use them as guidance for action. We will also provide an intuitive Streamlit dashboard
for visualising distribution of risks across locations, trends of pollution over time, anomalies detected and an
analysis of each station. End user can filter report by year, risk level or monitoring station and can export Al-
Generated reports for decision-making.
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Skin cancer remains a major global health challenge, making early and accurate detection vital for improving
patient survival rates. This paper presents a computer aided diagnosis (CAD) system for the classification of
skin lesions into three categories viz.; Normal, Benign, Malignant. The methodology follows a sequential
pipeline that includes image preprocessing followed by lesion segmentation using K-mean clustering. For
detailed analysis, discriminative features are extracted using Principal Component Analysis (PCA) and Discrete
Wavelet Transform (DWT), capturing in both structural measures such as mean, variance, entropy and
correlation are normalized and fed into an Artificial Neural Network (ANN). The ANN, consisting of two
hidden layers is trained using the Levenberg Marquardt algorithm. Experimental results show classification
accuracy of ~92%. The findings indicate that the integration of digital image processing and machine learning
provides a reliable tool for clinical assistance with future potential for enhancement through deep learning
models and larger data sets.
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The fast development of digital technologies and growing environmental worries have pushed financial
institutions to implement sustainable banking methods. Green banking platforms combine Al-based innovations
with environmental sustainability goals. However, customer acceptance is a key factor in the success of these
efforts. This study looks at how technology-related factors (perceived ease of use, perceived usefulness, trust
and security, and digital convenience) and sustainability-related factors (environmental awareness,
environmental concern, and perceived environmental impact) affect customers’ willingness to adopt green
banking platforms. A descriptive research design with a quantitative approach was used, and primary data were
collected from 150 banking customers in the Thanjavur district through a structured questionnaire. Reliability
analysis showed high internal consistency (Cronbach’s alpha ranging from 0.82 to 0.89). Correlation results
showed strong positive relationships between all variables. Multiple regression analysis showed that the model
explains 78.65% of the variation in customer adoption (R? = 0.7865), highlighting the important role of both
technological efficiency and sustainability perception in influencing adoption intentions. The findings suggest
that combining user-friendly digital services, strong security measures, and effective sustainability
communication can boost customer adoption of green banking platforms.
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The increasing exchange of information across public networks demands robust and adaptive encryption
mechanisms. This paper presents a machine learning—based hybrid image encryption framework that integrates
physiological signal-based key generation, CNN-based image encoding, high-dimensional chaotic permutation,
AES-256 encryption, and XOR-based diffusion. Pulse rate and temperature signals are processed to generate
dynamic, high- entropy keys, while CNN encoding reduces spatial redundancy prior to encryption. Experimental
results show entropy values close to 8, correlation coefficients near zero in all directions, and low PSNR values
around 8 dB with low SSIM, indicating strong structural distortion and resistance to statistical and differential
attacks. These results confirm that the proposed framework provides secure and reliable image protection with



effective decryption capability. Keywords—Image Encryption, Linear Regression, Convolutional Neural
Network, Chaotic Permutation, AES-256.
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multi-classification of bone fractures based on radiographic images is an essential part of computer-aided
diagnostic systems that cannot be done correctly without precise multi-class classification. The time-consuming
nature of manual X-ray image interpretation and inter-observer variation occurs when interpreting X-ray images
which have a subtle or overlapping pattern of fracture. This article introduces an automated bone fracture
classification model based on a hybrid structure of deep learning and machine learning approach with feature
extraction based on convolutional neural networks (CNN) and ensemble classifiers. The suggested system will
integrate the preprocessing features, such as image enhancement, noise reduction and normalization, to ensure
that the quality of the radiograph is enhanced before extraction of the features. Deep discriminative learning is
done by utilizing the pretrained networks like MobileNet, VGG19, and EfficientNet. These characteristics are
then categorized with the help of Support Vector Machine (SVM), Random Forest (RF) and XGBoost
algorithms to ten- class fracture classification. Through experimental analysis, it is proven that ensemble-based
classifier is far superior to using SVM alone in terms of classification strength and generalization. MobileNet +



SVM model was able to achieve an accuracy of about 94% and MobileNet + Random Forest was able to reach
an almost 99% accuracy. EfficientNet + XGBoost had almost perfect classification preciseness. VGG19 +
Random Forest was the best in terms of overall performance, and with negligible off-diagonal misclassification
in the confusion matrix, it reached about 99100% accuracy. The proposed framework produced precision, recall
and F1-scores between 0.98-1.00 on the fracture types, which validates its high level of discriminative ability.
The findings confirm that the combination of deep feature extraction and ensemble learning can improve the
performance of multiclass fracture detection and remain computationally efficient. The suggested system shows
good prospects of implementation in real-time clinical decision support systems especially where there is a
shortage of resources in healthcare.
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Smart cities are based on interconnected edge gadgets, which are highly susceptible to advanced cyber- attacks.
To overcome this issue, this paper proposes a hybrid intelligent security framework: RBM-PETRI-GARL that
aims to protect smart city edge networks by detecting anomalies in real time, model formal threats, and utilizing
adaptive learning to mitigate the threat. The framework combines Restricted Boltzmann Machines (RBM) and
Petri Nets to model the process of attack and transition state of a system and Generalized Adaptive
Reinforcement Learning (GARL) to choose the best defense actions that do not have any substantial delay.
Other machine learning models like random forest and the SVM also improve the classification of anomalies
based on processed system log and network traces. All of the structure is launched in AWS Cloud with the use
of such services as IoT core, SageMaker, Lambda, Kinesis to provide scalable data processing, secure
communications, and the analytics in the cloud. An HTML and CSS dashboard with JavaScript can be
developed and used to monitor the anomalies, the threat chain, and adaptive response. The experimental findings
indicate that RBM-PETRI-GARL has high detection rate, low false- detection, and the ability to resist changing
cyber attacks. The system is appropriate to deploy in real-time in the smart city setting and has potential of
added value in the future, automated alerts, deep learning, and integrated multi-network security.
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The rising need for automated marketing has prompted the creation of smart systems that cut down on manual
work and boost campaign efficiency. This paper introduces an Al-powered Agentic Digital Marketing Manager
that combines Search Engine Optimization, Social Media, and Ads agents with a central Boss Agent. The
system automates website optimization, content planning, and ad management, while keeping branding
consistent across different platforms. A unified dashboard offers real-time analytics and practical Al suggestions
to improve decision-making. Experimental results indicate a notable increase in engagement, reach, and
conversion rates when compared to traditional manual methods. The modular design also allows for future
growth by adding an Email Agent for automated marketing communication.
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Throughout our college years, we found campus life to be based extensively on the need to watch our
whereabouts and safety. Manual roll-calls or paper logbooks are still used in most schools which are slow, prone
to errors and people can cheat on them. Others are more techy solutions such as RFID badge, to make things
more automated, but still do not ensure that you are still on campus; you may scan a badge outside the campus
and the scanning would still be considered as attendance. Therefore, I have developed an RFID badges and GPS
in a single IoT- driven system that proves that it works. I attached an RFID reader and a GPS L80-M39 to an
ESP32 DevKit V1. All students receive their own RFID tag and after the tag is scanned, GPS coordinates are
obtained at the same time by the ESP32 output and transmitted to a web server running a shipping Node.js and
Express. We implemented a few safety measures on the server side: the RFID must not be unknown to the
database, the GPS position has to be within prescribed campus ranges (geofencing), we will check against
duplicates of scans, and we will establish a time window. It is not until we have done all those checks that we
save attendance record. The admin can then access live information on an encrypted dashboard which has role
access and clean database. This prototype reduces fraudulent check-in, ensures the campuses are safer,
maintains data fresh, and streamlines workflow due to RFID authentication and GPS location verification. My
test speed, accuracy, good scaling, and scale-ready modern smart campus are achieved.



725.SMART 10T SYSTEM FOR SAFE TRANSPORTATION OF
MEDICAL SUPPLIES

Nidhelaa T.S 1 Hinduja K.P 2 Radhika P 3 Mrs.D.Sakthi 4
Department of Computer Science and Engineering
Velammal Engineering College

Nidhelaa T.S
Dept of CSE
Velammal Engineering College
Chennai, India

Hindhuja K.P
Dept of CSE
Velammal Engineering College
Chennai, India

Radhika.P
Dept of CSE
Velammal Engineering College
Chennai, India

Mrs.D.Sakthi
Assistant Professor Dept of CSE
Velammal Engineering College

Chennai, India

One of the challenges faced in healthcare logistics is the safe transportation of vaccines and other time-sensitive
medicines. Drug effectiveness and patient safety during transportation may be influenced by poor handling,
changes in temperatures, vibration, or fire hazards. The paper presents a Smart Medical Transport System,
which is based on IoT and continuously monitors the conditions to deliver safely. It is sensitive to temperature,
vibration, and shock, has fire detectors and fire suppressors, and real-time GPS tracking, all built based on an
Arduino platform. Data on the sensor is transmitted real-time to a cloud system where actions like remote
monitoring, notifications and assistance in decision making can be performed. The automated alerts are sent to
ambulance drivers and medical officials in the event of abnormalities. The experimental outcomes reveal how
the system ensures preservation of the cold chain, enhances situational awareness and reduces the chances of
spoilage of medicine during transit.
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The problem of coordinating a two-echelon green product supply chain with environmentally conscious
consumers under demand uncertainty is studied in this paper. In the green product supply chain, a manufacturer
produces green product through developing green technology and a retailer promotes the green product through
green marketing. The demand of the green product is uncertain with the mean and the variance as the only
known information. After analyzing the utility that a consumer gained from the green product, the problem is
then formulated as a distribution-free-based Stackelberg game for a decentralized system under three contracts,
i.e., wholesale price-only (WPO), revenue and green marketing cost-sharing (RGMS), and two-part tariff
(TPTF) contracts. The analytical results are also proposed to show the effects of the system parameters on
supply chain optimal decisions. By comparing with the centralized system, the coordination level for each
contract is investigated. Numerical examples and sensitivity analysis with respect to several system parameters
are presented to illustrate the effectiveness of the contracts under demand uncertainty. The results demonstrate
that both RGMS and TPTF contracts are superior to WPO contract. Especially, TPTF contract can always
coordinate the supply chain, while RGMS contract can improve the supply chain coordination level only if the
revenue and cost sharing coefficients satisfy certain conditions.
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The adoption of cloud storage in enterprise environ- ments has significantly outpaced the evolution of data
sovereignty technologies, leaving organizations vulnerable to a spectrum of server-side breaches and insider
threats. Traditional architectures predominantly rely on “Managed Keys,” where the service provider retains full
decryption capabilities—a model that con- stitutes a fundamental violation of the Zero-Trust principle. We
engineered the Secure Document Vault to strictly eliminate this single point of failure. Our system deploys a
high-performance hybrid cryptographic engine, utilizing ChaCha20-Poly1305 for high-speed, stream-based
content encryption and X25519 ECDH with HKDF for secure, forward-secret key wrapping. Unlike standard
Node.js implementations that buffer entire files in RAM before encryption, our pipeline performs encryption on-
the-fly, mitigating memory scraping attacks and preventing Denial of Service (DoS) via memory exhaustion. To



prevent unauthorized access, we enforce a strict Multi- Factor Authentication (MFA) protocol involving Email
OTPs and an Argon2id-hashed 6-digit PIN for sensitive decryption events, effectively neutralizing offline GPU-
accelerated brute- force attacks. Furthermore, the framework introduces Al-driven continuous authentication
using local facial detection to thwart shoulder surfing, dynamic document watermarking to trace data leaks, and
a time-bound, PIN-protected secure sharing mechanism. Alongside a granular Audit Log Service and a 3D
visual hashing module, benchmarks indicate that our architecture maintains a constant memory footprint (=40
MB) regardless of file size, providing a scalable, highly secure storage solution for the modern web.
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This paper presents a real-time facial recognition system integrated with an automated unauthorised-access alert
mechanism. Using a live video stream, the system performs face detection through a Haar Cascade Classifier
and applies the Local Binary Patterns Histogram (LBPH) algorithm for facial feature extraction and recognition.
Detected faces are compared against a preloaded database of authorised individuals using a similarity-based
matching approach. Verified users are immediately identified with their stored details, while unknown faces
trigger instant alert notifications through Simple Mail Transfer Protocol (SMTP) based email alert system. The
alert module securely sends real- time warning messages to designated recipients without interrupting the
recognition process. By minimising manual intervention and enabling rapid, accurate identification, the system
enhances security efficiency in restricted environments such as educational institutions, corporate offices, and
laboratories. The proposed approach combines computer vision, machine learning based recognition, database
management, and SMTP-enabled notification services to deliver a practical, scalable, and reliable solution for
modern access-control applications.
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Assistive technologies for visually impaired indi- viduals have traditionally relied on isolated sensing or vision-
based solutions, limiting their ability to provide comprehensive environmental awareness and intuitive
interaction. This paper presents a unified multimodal assistive framework that combines conversational artificial
intelligence, computer vision perception, and sensor fusion to enable real-time contextual understanding and
safe navigation. The proposed system introduces an intent- aware voice interaction mechanism that dynamically



orchestrates multiple perception modules through a structured multimodal architecture. Visual intelligence
components perform currency recognition, face identification, optical character recognition, and semantic scene
interpretation, while complementary sensor inputs provide obstacle detection and environmental hazard
awareness. A graph-based workflow coordination strategy enables efficient integration of heterogeneous Al
services, allowing adaptive re- sponse generation through continuous audio feedback. Designed for deployment
on resource-constrained edge platforms, the framework balances computational efficiency with perception
accuracy. Experimental evaluation demonstrates reliable real- time performance, achieving 0.92 accuracy in
currency recog- nition, 0.89 precision in face identification, and 0.94-character recognition accuracy, while
maintaining low latency suitable for assistive applications. Results indicate that multimodal fusion significantly
improves contextual reliability and reduces user interaction complexity compared with conventional single-
modal assistive systems. The proposed framework advances the design of intelligent accessibility technologies
by establishing a scalable ap- proach that unifies perception, interaction, and safety awareness, thereby
enhancing autonomy and mobility for visually impaired users in real-world environments.
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Edge computing has now become a very important technique to handle real-time processed data in the Internet
of Things (IoT) on large scale. Nevertheless, edge nodes can not be as effective due to a lack of computation
resources, fluctuating workload, and strict latency constraints. This paper introduces EdgeOpt-CNN, a light-
weight multi-task convolutional neural network that aims to make data classification, feature extraction, and
predictions to conduct importance-driven processing decisions. The suggested system combines edge
preprocessing, multi-output CNN inference, and adaptive decision mapping to choose execution pathways
flexibly. These paths can include instantaneous local processing, partial processing, caching, offloading or even
the discarding of data. Experimental outputs of the systematic circumstances of CCTV-based IoT scenarios
indicate that the classification accuracy of EdgeOpt-CNN is 92.8%. It has 88 ms end-to-end latency, which is a
very impressive 83% lower than cloud-only processing. It also consumes 78 mJ per frame of power and can
reduce bandwidth by up to 98% using importance-aware transmission. Relative to six baseline models,
EdgeOpt-CNN shows some impressive throughput of 28 FPS, all with minimal CPU consumption of 49% and
memory consumption of 160 MB. These findings validate the hypothesis that lets EdgeOpt-CNN offer a
scalable, energy-efficient and low-latency solution to intelligent computation in the changing environment of
distributed IoT edge systems.
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Chemotherapy-induced cardiotoxicity (CIC) remains a major clinical issue because of the many cases of long-
term cardiac dysfunction in cancer patients undergoing treatment. Early and accurate prediction of cardiotoxic
events may allow early intervention and better optimization of patient outcomes. This project introduces a
multimodal deep learning framework involving convolutional as well as sequence-based neural architectures for
the binary classification of cardiotoxicity outcomes (Cardiotoxicity (CTRCD) or Non-Cardiotoxicity
(NO_CTRCD)).The proposed system is based on Temporal Dynamic Imaging (TDI) as its main modality. In
this study, an efficient convolutional neural network (CNN) is first used to obtain high-level spatial feature
representations from TDI images. First, these extracted features are passed to a sequential learning module and
tested under three configurations: CNN + LSTM, CNN + GRU, and CNN + Transformer. Among them, the
CNN + Transformer architecture achieved the best performance, which is capable of capturing local image-
based features as well as long-term temporal context dependencies. The model architecture is to stack CNN-
derived feature vectors, encode them with a Transformer encoder and project the fused representation into a
dense layer for final classification. Thorough experiments were performed to assess the forecasting performance
of each model set-up. The CNN Transformer model had the highest accuracy and F1 score and shows its
reliability as a diagnostic tool for early Transformer model had the highest accuracy and F1 score and shows its
reliability as a diagnostic tool for early detection of CIC.This multimodal approach has the potential to improve
precision cardiology and help oncologists make risk-informed decisions for chemotherapy planning.
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There is a high level of competition and lack of proper tracking systems which make the job-seeking process
more difficult. Most candidates are not utilizing the modern technological advancements effectively hence they
waste time and they miss opportunities. Currently, job seekers can use several independent tools with different
purposes namely resume analysis, cold email generation, job tracking, resume storage, career roadmap planning,
and monitoring career pages of companies. This disorganized application of the various platforms as separate
functionalities brings about inefficiency, confusion, and lack of organization. More so, visiting various



organizational career sites and browsing the list of job openings manually is tiresome and time-consuming.
Consequently, job seekers tend to miss out on good prospects only because they forget to visit some pages of the
companies or they do not bother checking frequently updated job ads.

CareerHub-Al is created to handle these problems by integrating all the tools that a job seeker needs into one
system, in an all-encompassing, end-to-end approach to career management. The site will help the job seekers to
prepare, structure, and monitor their job search effectively. Among the main features, an ATS-friendly Resume
Analyzer, Al-run Cold Email Generator, Job Tracker, Career Roadmap Builder, Company Career Page Tracker,
Resume Folder Management, Mock Interview Quiz Module, and a Dashboard with statistics and reminders may
be distinguished. CareerHub-Al combines all these capabilities to remove the disconnected experience with the
current solutions and to deliver a coherent, unified experience that takes much of the burden out of the job-
seeking process. The end users are able to control all the steps of their job finding process starting with the
resume analysis and up to the interview preparation process in one smart web program.

CareerHub-Al uses Al, ML, NLP, Web Scraping, ATS Scanning and Tracking and a Personalized Learning
Framework to provide assistance to the candidates during the process of job-seeking. These technologies
improve the system on readability, usability, personalization, efficiency and system performance. Under the
platform, a fully integrated end-to-end career development ecosystem is established with secure Google Sign-In
connection, making the data of any user private and personal. CareerHub-Al is modeled to be scalable,
extensible, and user-friendly, and thus, provides creative approach to career management.The aim of these
advances is to add to the effectiveness, availability, and independence of the platform and make it a stable
solution to next-generation career management.
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The explosive rise of online communication especially across social media have resulted in an enormous stream
of user-created posts that carry valuable emotional cues and contextual insights. At the same time, there is a
growing need for accurate machine translation in low-resource languages, where traditional language models
often fail due to data scarcity and limited linguistic representation. The sentiment analysis module focuses on
classifying user opinions expressed in posts into categories like negative, positive or neutral. It leverages the
power of contextual embeddings and transfer learning to improve accuracy across different domains and
languages. Ultimately, this work contributes to bridging the digital divide in language accessibility while also
extracting actionable sentiment insights from global social discourse. It is especially valuable for applications in
cross-cultural communication, social media monitoring, and real-time translation in under-resourced linguistic
contexts.



734.HYBRID ENSEMBLE LEARNING MODEL FOR CORONARY

ARTERY DISEASE PREDICTION AND DIAGNOSIS USING
LOGISTIC REGRESSION, RANDOM FOREST AND LIGHTGBM
IN MACHINE LEARNING

P.Pradeep, Dr.R.M.Mallika
HOD,Department of CSE
Siddharth Institute of Engineering &
Technology,Puttur,AP

K.Lakshmi
Department of CSE
Siddharth Institute of Engineering &
Technology,Puttur, AP

D.Poojitha
Department of CSE
Siddharth Institute of Engineering &
Technology,Puttur,AP

K.Praveen
Department of CSE
Siddharth Institute of Engineering &
Technology,Puttur, AP

Coronary Artery Disease(CAD) is currently among the causes of healthcare-related disability and mortality
across the world, and it should be diagnosed through proper and timely methods. The use of traditional
diagnostic techniques is often limited by sensitivity and specificity and a single model (network) of machine
learning might not be able to reflect all the risk factors involved in the cardiovascular condition. In this work,
the hybridization of logistic regression with random forest and LightGBM algorithms are proposed to enable
better prediction and diagnosis of CAD. A hybrid ensemble model combining logistic regression, random forest,
and LightGBM was developed to produce high-quality gradient boosting models with improved handling of
high-dimensional data. Hybrid ensemble model showed better diagnostic accuracy than the component
algorithms, with accuracy rates between 82 per cent and 97.7 per cent on a variety of validation sets.
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Fine-grained image classification (FGIC) is a difficult task because many object categories look very similar,
while examples from the same class can look quite different. Vision Transformers (ViTs) can model global
dependencies well but often fail to capture detailed relationships between different image regions. In this paper,
we present a Hyper- graph Vision Transformer (HVT) that combines hypergraph-based reasoning with
transformer layers for fine-grained classification. Local image patches are connected through a learnable
hypergraph, where each hyperedge groups related regions. This helps the model understand higher-level
relations within the image. The hypergraph-enhanced features are then passed through transformer layers for
final classification. Experiments on standard benchmarks show that HVT improves accuracy over CNN and



transformer baselines with similar parameter counts. Visual results also show that HVT focuses on the most
meaningful image parts such as textures and fine details.
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In recent years, the modern military communication system used in harsh environment such as land, sea, and
underwear. These antennae are not compact, flexible, and reliable. Here, the paper presents the detailed
performance analysis of the reconfigurable metamorphic spiral antenna for multimode amphibious military
communication systems. This antenna uses a spiral structure with meta material elements to achieve size
reduction, wide bandwidth and reconfigurable frequencies. By using the HFSS tool the simulation results are
produced. The Simulation results are used for the fabrication of the antenna with key performance parameters
such as return loss, bandwidth, gain, and radiation pattern. The spiral antenna smaller gap between the spiral
arm resulting in dual band operation with resonant frequencies at 15 GHz and 17 GHz. It as a bandwidth of 700
MHz and 2GHz, The gain of a 8.1 GHz and directivity of 9.78, demonstrating enhanced coupling and broadband
characteristics. The antenna provides stable radiation patterns.
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In modern enterprise applications such as hospital management systems, medical retail, supply chain logistics,
and social media platforms, detecting anomalous or malicious activities is crucial for ensuring data integrity and
security. This study presents a practical approach to anomaly detection integrated into .NET desktop
applications using the custom module on top of ML.NET machine learning framework. Our solution ingests
data points from diverse systems and applies neural networks and other ML algorithms to identify unusual
patterns indicative of fraud, operational issues, or unauthorized access. Leveraging custom module of
ML.NET’s ease of integration and cross-platform support, this approach enables real-time monitoring and rapid
detection of threats, thereby enhancing overall system security and reliability. This module outputs a detailed
log of suspicious activities, clearly showing time-stamped data points flagged as anomalies along with their
severity/context. Users can visualize which transactions or operations were detected as threats, enabling
informed decision-making and actionable security interventions.
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One of the biggest and most sophisticated quantum computing architectures currently in use is the D-Wave
Advantage Quantum Annealer, which is based on the Pegasus topology and allows researchers to tackle
challenging combinatorial optimization problems. Models that can learn from both structured and unstructured
datasets have emerged as a result of recent developments in quantum machine learning (QML). Among these,
Quantum Graph Neural Networks (QGNNs) have drawn interest as a potent framework for representing
information with a graph structure, like molecular graphs. ADMET (Absorption, Distribution, Metabolism,
Excretion, Toxicity) characteristics are essential for assessing molecular viability in drug discovery. Even
though conventional machine learning models have shown a great deal of success in ADMET prediction, they
frequently fail to adequately capture the complex non-linear interactions and dependencies found in molecular
structures. QGNNs provide the opportunity to better model these intricate interactions by utilizing the
advantages of quantum annealing. Their performance on actual biomedical datasets has not yet been thoroughly
examined, despite this promise. This work offers a methodical experimental assessment of QGNNs used for
ADMET prediction tasks on D-Wave's quantum annealer. The findings highlight current issues in quantum
annealing, such as noise susceptibility, qubit-embedding constraints, and encoding overhead, while also
demonstrating the potential of QGNNSs to improve drug discovery pipelines.
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For democratic elections to be fair, voting proce- dures must be safe and clear. EVMs and other old-fashioned
sys- tems are open to problems like tampering, lack of transparency, and illegal access. This paper proposes a
blockchain-based voting system integrated with Aadhaar verification to ensure voter authenticity and prevent
fraudulent voting. Before allowing someone to vote, their identity is checked using biometric data linked to



Aadhaar. Smart contracts make sure that each user can only vote once and that the results are counted
automatically. Blockchain, on the other hand, makes sure that votes can’t be changed. The system uses IoT
connectivity to safely send voting data to the cloud without anyone else being able to get in the
way.Cryptographic methods keep voters’ information and ballots secret.
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User-generated reviews have become one of the most trusted sources of product information in today’s e-
commerce landscape, yet the growing presence of fake and paid reviews continues to erode consumer trust and
distort market outcomes in measurable ways. Approaches that rely purely on handcrafted text features or
isolated deep learning models tend to struggle with generalization across different platforms, are sensitive to
skewed class distributions, and often miss the subtle manipula- tion techniques used by experienced spammers.
In this work, we introduce DeepTrust, a detection framework that brings together transformer-derived semantic
representations, hand- crafted linguistic features, and Random Forest-based ensemble classification into a
single, coherent pipeline. At the core of our approach is the DeBERTa-base model, which we use in a frozen,
inference-only mode to produce mean-pooled contextual embeddings. These embeddings are then concatenated
with a compact, seven-dimensional feature vector capturing stylistic signals that we hypothesize are indicative
of deceptive writing behavior. Experiments were conducted on a merged dataset of 1,200 labeled reviews drawn
from multiple publicly available sources. Our system achieved an overall accuracy of 82.67%, a macro F1-score
of 0.81, and a precision of 0.89 on the fake class—results that compare favorably to both traditional and
transformer-only baselines, while remaining practical enough to deploy in real-time filtering contexts.



741.AI-POWERED SYSTEM FOR DETECTING GASTROINTESTINAL DISEASES
WITH EXPLAINABLE INSIGHTS

A. Vijaya Lakshmi 1 T.Neeraj 1 G.Anuradha 1 A. Hemanth Kumar 1
G.M. Padmaja 2
1 students, Department of Computer Science and Engineering, SRK Institute of Technology, Andhra Pradesh, India
2 Assistant Professor, Department of Computer Science and Engineering,
SRK Institute of Technology, Andhra Pradesh, India

Gastrointestinal (GI) diseases affect millions worldwide and require early detection to prevent serious
complications. Traditional diagnostic methods are manual, time-consuming, and prone to human error.Existing
Al-based models focus mainly on single-label classification and lack interpretability. Al- powered system for
multi-class detection of GI diseases from endoscopic images and videos.The system uses deep learning
EfficientNet for classification and Grad-CAM for explainable visualization.Trained on Kvasir dataset ensuring
diverse and high-quality medical imaging coverage.Incorporates data augmentation and transfer learning to
improve accuracy and generalization.Provides severity scoring and disease- wise reports for assisting doctors in
diagnosis.
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The dietary monitoring and health management depends on the proper estimate of food and beverage images
calorie content. The conventional calorie record systems are largely manualized and thus time-consuming, prone
to errors and incapable of being used in the long-term. To address these shortcomings, the paper presents a deep
learning-based solution to automated food recognition and approximating the content of calories in the food
through image analysis. The system proposed applies convolutional neural network, which is built on the
ResNet architecture, with transfer learning which is used to obtain discriminative visual features on food images
effectively. Image processing methods, such as resizing, normalization, and data augmentation, are implemented
to increase the resistance to the change in lighting conditions, view angles, and food presentation. The activities
that are extracted can be used to properly classify food and beverages in categories. These identified classes of
foods are then cross-mapped to a nutritional data bank of standardized per-100 gram caloric values in estimating
the intake of calories. The design that is based on classification ensures scalability and can be easily extended to
new categories of food without significant architectural modification. The framework can be used to make real
time inferences and can be incorporated into mobile and web-based applications to assist in making efficient
dietary assessment and nutritional decision making.
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The growing need for engaging and efficient coding platforms has driven the rise of modern competitive
programming ecosystems. While these platforms enhance coding skills and community learning, many still face
key challenges—traditional ELO systems often disadvantage beginners, and most lack scalability for real-time
multiplayer contests. This study reviews major research on competitive systems, Al-assisted learning, and
scalable code execution frameworks, proposing a Microservice Architecture with tools like JudgeO for secure,
multi-language execution. It also highlights the motivational power of gamification through badges, streaks, and



leaderboards. Furthermore, integrating large language models as “Code Coaches” can enable personalized
guidance and feedback. Combining these insights, this paper introduces CodeQuest — Code Smart, Win Fast, a
next-generation platform built to deliver fair, adaptive, and motivating coding experiences for learners and
competitors alike.
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Nowadays artificial intelligence and deep learning have become more important for medical analysis. They help
in fast and accurate disease prediction. Our project presents a medical image classification which is built with
the ResNet-18 model. It uses X-ray and MRI images to classify the disease category and its prediction including
tuberculosis , pneumonia etc. Basically our model is trained on preprocessed medical images resized to 224 x
224 pixels and normalised for uniform input. Also, we used transfer learning with ImageNet pretrained weights.
Finally, we fine-tuned the final classification layer for specific medical classes. And this training process
includes categorical cross entropy loss and the Adam optimiser. Our system uses a Grad-CAM heatmap to
highlight the areas which are affected by disease. This helps, preferably, doctors for Al predictions. The
feedback mechanism helps the clinician review and correct the result. Our system gets more than 90 per cent
when it looks at standard datasets. Also, it rectifies if the data is not present, has no clear picture, and if it makes
mistakes. So based on the intelligence, it can explain clearly to doctors. Therefore, this makes classifying
medical images easier and more trustworthy.
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The structural integrity of road networks is paramount for urban mobility, economic growth, and public safety.
Traditional road maintenance relies heavily on manual inspections or localized complaint-driven repairs, both of
which lack the scalability and objectivity required for modern smart cities. In this research, we propose a
comprehensive, end-to- end Smart Drone Pothole Surveillance System that leverages Unmanned Aerial
Vehicles (UAVs) coupled with advanced com- puter vision algorithms. By transitioning from generic image
classification to fully quantified geospatial analysis, the proposed framework integrates YOLOvS for real-time,
high-accuracy ob- ject detection and MiDaS for monocular depth estimation. To address the inherent challenge
of measuring scale from aerial imagery without physical reference objects, we implement an Inverse Perspective
Mapping (IPM) geometric transformation to compute real-world pothole surface areas. A novel Pothole Severity
Index (PSI) is formulated to mathematically prioritize maintenance schedules based on depth, area, and location
sever- ity. Furthermore, a GPS haversine clustering algorithm is de- ployed to prevent duplicate logging of
continuous video streams, supported by a Human-in-the-Loop (HITL) verification layer. Field experiments
utilizing the Road Damage Dataset (RDD) and real-time drone streams demonstrate that the proposed
architecture achieves a mean Average Precision (mAP) of 83.4% at 45 Frames Per Second (FPS). A Streamlit-
based Command and Control dashboard serves as the final analytical layer, providing municipal authorities with
actionable, deduplicated, and verified smart-city infrastructure intelligence.
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\
In the contemporary digital landscape, organizations receive large volumes of unstructured customer feedback

from social media platforms, e-commerce portals, and support channels. Traditional batch-processing sentiment
analysis systems fail to provide real-time contextual understanding and actionable intelligence. This paper
presents a scalable Real-Time Transformer-Based Sentiment Analytics Framework designed to enhance
intelligent customer engagement. The proposed system integrates transformer architectures such as BERT and



XLNet with streaming technologies including Apache Kafka and Spark Streaming to enable low-latency
sentiment classification across multiple data sources. The framework processes structured and unstructured
inputs through advanced preprocessing techniques including tokenization, lemmatization, negation handling,
and class balancing. Experimental evaluation was conducted on a dataset comprising 499 labeled records along
with extended live- streaming data from Twitter, Amazon product reviews, and customer support forums. The
XLNet-based classifier achieved an overall classification accuracy of 92.6% with an Fl-score of 0.89,
outperforming rulebased baselines such as VADER and TextBlob. The deployed system demonstrated an
average inference latency ranging between 180 ms and 240 ms across datasets and sustained throughput
exceeding 1,000 sentiment predictions per minute under load testing. A continuous feedback loop with periodic
retraining every 15 days ensures adaptability to evolving linguistic patterns and emerging slang, while integrated
monitoring tools support drift detection and system reliability. The results validate the framework’s
effectiveness in delivering scalable, context-aware, and real-time sentiment intelligence suitable for enterprise-
grade customer engagement systems.
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The rapid advancement of artificial intelligence (Al) and quantum computing has introduced new paradigms for
solving computationally complex problems beyond the capabilities of classical systems. This paper presents a
Quantum Intelligence Platform (QIP), a hybrid quantum-inspired computational framework designed to enhance
intelligent decision prediction and optimization in complex environments. The proposed system integrates
quantum probabilistic modelling concepts such as superposition and interference with classical machine learning
algorithms to improve prediction accuracy and adaptive decision-making. A hybrid architecture combining
quantum circuit simulation and classical deep learning modules is developed to enable scalable experimentation
without requiring physical quantum hardware. The platform is evaluated on decision prediction and optimization
tasks, demonstrating improvements in convergence stability and predictive performance compared to
conventional models. Experimental results show that quantum-inspired state representation enhances feature
expressiveness and probabilistic reasoning. The proposed framework bridges the gap between theoretical
quantum computation and practical intelligent systems, offering a scalable pathway for future quantum-
enhanced Al applications.
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Electric vehicle (EV) onboard chargers demand high efficiency, fast dynamic response, and excellent power
quality. This paper presents a single-phase interleaved boost converter topology integrated with Model
Predictive Control (MPC) for enhanced EV charging applications. The interleaving technique reduces input
current ripple, improves thermal distribution, and increases overall efficiency. A detailed mathematical model is
derived using state-space averaging. The MPC strategy optimizes transient response and minimizes steady-state
error compared to conventional PI control. Simulation results demonstrate improved settling time, reduced
overshoot, lower ripple content, and increased efficiency (97%). The proposed system satisfies IEEE power
quality standards and is suitable for next-generation EV charging systems.
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Clinically grounded decision-support tools that extend beyond simple calorie counting and generic dietary
guidelines are essential for personalized nutrition. Existing digital diet systems primarily emphasize
macronutrient optimization and biomedical metrics, often overlooking constitution-based and preventive dietary
frameworks. This paper presents NutriFusion, an Al-powered clinical nutrition platform that integrates
structured principles from Traditional Chinese Medicine, Ayurveda, and Unani with modern nutritional science.
The proposed system employs a hybrid architecture combining rule-based traditional dietary reasoning with
supervised machine learning models to enable adaptive personalization. A unified food knowledge graph links
constitutional classifications such as Dosha, Mizaj, and Yin—Yang with micronutrient composition, metabolic
markers, and disease-specific dietary constraints. The platform supports longitudinal monitoring through
integration with wearable health devices and user adherence feedback, enabling dynamic recalibration of dietary
recommendations. Preliminary evaluation demonstrates improved personalization accuracy, enhanced cultural
alignment, and higher adherence rates compared to conventional nutrition applications, supporting its potential
for preventive and constitution-aware digital health management.
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Secure and tamper-resistant attendance validation in distributed and security-conscious settings is still an open
challenge due to location spoofing, biometric attacks, device compromise, and context uncertainty.
Conventional attendance systems are based on deterministic authentication approaches that consider individual
security parameters as binary values, which are prone to single-point failures and malicious attacks. This paper
proposes SentriMark, a trust score-driven and risk-adaptive attendance validation framework that moves the
authentication paradigm from strict rule enforcement to confidence-based estimation. The proposed framework
calculates a dynamic trust score for each attendance event by combining multi-dimensional security features
such as geofencing accuracy, liveness-robust facial recognition confidence, device integrity verification,
behavioral biometric characteristics, temporal constraints, network conditions, and past attendance behavior. An
interpretable decision-making module leverages the trust score to validate attendance, raise anomaly alerts, or
initiate step-up authentication. The security framework also incorporates advanced security features such as
mock location detection, root and emulator detection, continuous presence authentication, and offline-secure
synchronization. Experimental results show enhanced spoofing and context attack resistance compared to
conventional rule-based attendance systems. The proposed framework provides a scalable and security-focused
architecture for next-generation attendance management systems.
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In the contemporary industrial set-ups, continuous running of machines is an indispensable characteristic of
ensuring that productivity is not wasted with unnecessary costs of operation. The sudden malfunctioning of
equipment would cost the company time in production, costly maintenance, and high-energy use. This paper
proposes an Adaptive Edge Intelligence- based predictive diagnostic system to smart industrial applications in
order to solve these challenges. The suggested framework constantly receives sensor data in real-time including
temperature, vibration, and machine speed. As opposed to sending the raw data to the cloud, a local
preprocessing, noise removal, feature extraction, and anomaly detection are performed on an edge device
directly near a machine. This edge process reduces the communication latency, and guarantees stable working
even in unstable network conditions. The system will have a mechanism of adaptive learning that will
dynamically update diagnostic patterns with changing machine behavior, operating conditions, and wear



characteristics. The IoT application of the Thing Speak cloud platform allows remote monitoring of the
machines and their health parameters graphical visualization in a secure way. Once abnormal trends are
detected, early warning signals are produced to facilitate prompt decisions made in maintaining them. The
experimental results indicate that the suggested solution will help to improve the accuracy of fault prediction
and decrease the time of response in comparison with the traditional systems of cloud centered monitoring. In
general, adaptive edge intelligence and Think Speak visualization can be considered an effective, efficient and
reliable tool of predictive maintenance, resulting in a decrease in the down time, enhanced safety and improved
productivity within the industry.
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The POWER Framework supports higher-level system construction through automated website generation from
Software Requirement Specifications (SRS) using natural language processing techniques, as well as a code
converter design pattern enabling interoperability among multiple programming languages. Experimental
implementation results demonstrate that the proposed framework significantly improves separation of concerns,
unit testability, and system extensibility compared to conventional object-oriented approaches. The POWER
Framework further encourages the construction of high-level systems by means of the automatic generation of
websites from Software Requirement Specifications (SRS) using natural language processing techniques as well
as a code converter design pattern that facilitates the use of multiple programming languages. The results of the
experimental implementation indicate that the proposed framework is much better than the traditional object-
oriented approaches in terms of separation of concerns, unit testability, and system extensibility. The framework
is especially appropriate for large-scale, configurable, and evolvable enterprise applications that are created in
Typescript.
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Automated vehicle damage assessment has become increasingly essential as manual inspection methods remain
slow, labor-intensive, and prone to human error. This paper proposes an intelligent car damage detection system
based on the YOLOvV8 deep learning model to enable fast, accurate, and automated visual inspection. A dataset
of 985 annotated vehicle images containing dents, scratches, broken lights, damaged windows, and bumper
defects was prepared using Roboflow for high-quality bounding-box annotations. The model was trained using



optimized hyperparameters and evaluated through precision, recall, loU, and mAP metrics. Experimental results
show that YOLOvV8 achieves a precision of 0.994, recall of 0.997, and mAP@50 of 0.9949, outperforming
YOLOv7 and EfficientNet benchmarks. The system demonstrates strong potential for deployment in insurance
claim processing, workshop diagnostics, and fleet management applications. Future work will integrate multi-
angle analysis and edge-device deployment for improved real- world scalability.
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Vertebral disorders can lead to reduced mobility, structure problems, and long-term pain if not detected and
diagnosed correctly. More than often, X- ray imaging is used to evaluate the spine because it is relatively cheap
and readily accessible; however, manual interpretation of the X-ray images is subjectively done and is
inconsistent between interpreters. Therefore, in this research project, an automated deep learning system is
proposed to detect X- ray images of vertebral disorders The application of Convolutional Neural Networks
(CNNgs) is to identify important anatomical features, with the additional purpose of categorizing pathological
conditions reliably; whilst, machine-learning methods aid in making decisions based on this data. The Grad-
CAM algorithm supports model interpretation, building clinician trust by highlighting specific regions of the
input image that contributed to predictions. By enhancing diagnostic accuracy, interpretability, and accessibility
of CNNs, the proposed method is well positioned for assisting with making clinical diagnoses of vertebral
pathologies.
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Mental stress in individuals, especially students, often goes unnoticed. This is primarily due to the lack of early
detection mechanisms. This Mindscope system introduces an Al-driven framework using privacy-preserving
smartphone sensing to predict stress at early stages. MindScope analyzes behavioral indicators such as typing
latency, night-time device engagement and app switching behavior. The framework combines long short-term
memory (LSTM), Isolation Forest anomaly detection and ensemble methods to model deviations of user’s
digital rhythm. This hybrid approach is designed for digital environments and offers a non-intrusive and scalable
solution for early stress detection.

756.A1 BASED MENTAL HEALTH CARE
SUPPORT

Mrs. Dhivya P
Assistant Professor
Department of IT
Sri Krishna College of
Technology
Kovaipudur,Coimbatore

Mr. Abisheak S
Department of Information
Technology
Sri Krishna College of
Technology
Kovaipudur,Coimbatore

Mr. Barath K
Department of Information
Technology
Sri Krishna College of
Technology
Kovaipudur,Coimbatore

Mr. Goutham PS
Department of Information
Technology
Sri Krishna College of
Technology
Kovaipudur,Coimbatore

Providing timely and confidential mental health support to students can be a difficult task given that the conventional
counseling systems are often not equipped with features like accessibility, continuous monitoring, and privacy-preserving
mechanisms. Quite a number of students do not recognize their early emotional distress signals and those who do,
generally, are reluctant to go for professional help due to the stigma and fear of data exposure. In the currently
available systems, mental health data is either managed manually or stored on centralized platforms, which



makes it difficult to scale while also raising issues of data privacy and trust. Through encryption,
anonymization, and consent-based access control data security, and privacy is honored to a very high degree.
Student interaction data is confidentially handled and stored so that privacy is maintained but at the same time
transparency and accountability are not compromised. The proposed solution, by virtue of being a non-
judgmental, always available, and privacy-aware support system, overcomes the mental health care access
barrier and facilitates timely intervention.
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The vocalization of an infant’s cry provides a wealth of information about the baby’s needs and physical
condition. However, analyzing baby cries by hand is a subjective process that might not always be reliable. This
study suggests a technique for classifying baby cries that makes use of comparative modeling and acoustic
feature analysis. To obtain equal samples, the audio signal of baby cries is preprocessed using segmentation and
normalization. Dynamic Time Warping (DTW), which uses single-template and multi-template techniques to
measure the temporal similarity of cry patterns, and entropy, which quantifies the fluctuations in the signal’s
complexity, are used to extract fea- tures. Entropy features, DTW features, and their combination are used to
compare different classification models, including CNN- BiLSTM, LSTM, and MLP.The experimental study
demonstrates how various feature representations and model designs impact the classification outcomes,
demonstrating that feature combinations yield more representative information than single features.
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Gradual crowd instability and over-density are the causes of stampede incidences in a public gathering; these
