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About the Conference 

International Conference on Emerging Trends in Artificial Intelligence & Data Science (ICETAIDS 

2024) is a premier international forum dedicated to bringing together researchers, academicians, scientists, 

industry professionals, technology experts, and students to exchange knowledge and present innovative research 

in the rapidly evolving fields of Artificial Intelligence (AI), Machine Learning (ML), Data Science, and 

intelligent computing technologies. The conference serves as an interdisciplinary platform that promotes 

collaboration between academia and industry while encouraging the development of cutting-edge solutions to 

address real-world challenges using AI-driven approaches. The conference aims to showcase recent scientific 

advancements, emerging technologies, novel methodologies, and practical applications that contribute to the 

future of intelligent systems and data-centric innovations. 

 

ICETAIDS 2024 focuses on the latest developments across a wide spectrum of research domains, 

including Artificial Intelligence, Machine Learning, Deep Learning, Natural Language Processing, Computer 

Vision, Data Mining, Big Data Analytics, Cloud Computing, Internet of Things (IoT), Cognitive Computing, 

Robotics, Robotic Process Automation (RPA), Cybersecurity, Information Security, Blockchain, Distributed 

Computing, Database Management Systems, Web Technologies, Python Programming, Computer Networks, 

Data Visualization, and Intelligent Decision Support Systems. These diverse research areas provide participants 

with opportunities to explore innovative ideas, emerging methodologies, and interdisciplinary applications that 

address contemporary technological challenges. 

 

The conference features keynote speeches delivered by distinguished researchers and industry experts, 

technical paper presentation sessions, invited talks, workshops, and interactive discussions that facilitate 

knowledge sharing and professional networking. These sessions enable participants to present their original 

research findings, exchange ideas with leading experts, and establish collaborations that foster future research 

and innovation. ICETAIDS 2024 encourages contributions that combine theoretical foundations with practical 

implementations, enabling researchers to demonstrate impactful solutions across healthcare, smart 

manufacturing, education, agriculture, finance, transportation, environmental sustainability, and enterprise 

digital transformation. 

 

A significant objective of ICETAIDS 2024 is to promote interdisciplinary research by connecting experts 

from computer science, engineering, data analytics, information technology, and other scientific disciplines. The 

conference recognizes that solving modern technological challenges requires collaboration among multiple 

domains, integrating advanced computational intelligence with domain-specific expertise. Researchers are 

encouraged to present novel algorithms, intelligent architectures, predictive models, optimization techniques, 

and AI-powered applications that contribute to sustainable technological development and societal 

advancement. 

 

ICETAIDS 2024 also emphasizes the growing importance of ethical and responsible Artificial 

Intelligence. Discussions focus on explainable AI, trustworthy machine learning, data privacy, security, fairness, 

transparency, and governance of intelligent systems. These themes reflect the increasing need for developing AI 

technologies that are reliable, accountable, and aligned with ethical principles while supporting innovation 

across industries. The conference provides an ideal environment for exchanging ideas on responsible AI 

development and future research directions that ensure technology benefits society as a whole. 

 

Beyond academic presentations, the conference offers valuable opportunities for networking, 

collaborative research, publication, and professional development. Participants can interact with internationally 

recognized scholars, research institutions, industry leaders, and technology practitioners, fostering long-term 

collaborations and knowledge exchange. Through its comprehensive technical program and interdisciplinary 

approach, International Conference on Emerging Trends in Artificial Intelligence & Data Science (ICETAIDS 

2024) aims to advance scientific research, encourage innovation, and inspire the development of intelligent 

technologies that address global challenges and shape the future of Artificial Intelligence and Data Science. 
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Agentic AI Frameworks for Autonomous Enterprise 

Decision-Making: A Goal-Oriented Approach Using 

Large Language Models 

Karthik Raj M¹, Priyadharshini M², Senthil Kumar R³ 

¹ Research Scholar, Department of Artificial Intelligence and Data Science, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

² Assistant Professor, Department of Computer Science and Engineering, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

³ Associate Professor, Department of Information Technology, Institute of Advanced Technology, Chennai, Tamil 

Nadu, India 

Abstract: Artificial Intelligence has evolved significantly from rule-based systems to autonomous intelligent agents 

capable of performing complex decision-making tasks. Recent advancements in Large Language Models (LLMs) 

have enabled the development of Agentic AI systems that can reason, plan, and execute tasks with minimal human 

intervention. This paper presents a goal-oriented Agentic AI framework designed to support autonomous enterprise 

decision-making in dynamic business environments. The proposed framework integrates task decomposition, 

contextual reasoning, memory management, and adaptive planning mechanisms to enhance operational efficiency 

and strategic decision-making. The architecture employs LLM-based agents capable of analyzing enterprise data, 

generating actionable insights, and autonomously coordinating workflows across multiple business functions. 

Furthermore, the framework incorporates feedback-driven learning to improve decision accuracy and adaptability 

over time. A simulated enterprise environment is utilized to evaluate the effectiveness of the proposed model in 

handling resource allocation, customer service optimization, and process automation scenarios. Experimental results 

demonstrate that Agentic AI systems significantly reduce decision latency while improving consistency and 

scalability compared to traditional AI-assisted decision support systems. The study also highlights key challenges 

related to explainability, governance, security, and ethical deployment of autonomous agents in enterprise 

ecosystems. The findings indicate that Agentic AI has the potential to transform organizational operations by 

enabling intelligent automation and proactive decision-making. Future research directions include multi-agent 

collaboration, enhanced reasoning capabilities, and integration with enterprise resource planning platforms to 

achieve fully autonomous business operations. 

Keywords: Agentic AI, Large Language Models, Autonomous Decision-Making, Enterprise Intelligence, Goal 

Decomposition, Intelligent Agents, Workflow Automation, Business Analytics, Adaptive Planning, Artificial 

Intelligence. 
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Explainable Artificial Intelligence for Healthcare 

Diagnosis: Enhancing Transparency and Trust in Clinical 

Decision Support Systems 

Karthik Raj M¹, Divya Lakshmi S² 

¹ Research Scholar, Department of Artificial Intelligence and Data Science, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

² Assistant Professor, Department of Computer Science and Engineering, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

Abstract: Artificial Intelligence (AI) has become an essential component of modern healthcare systems, enabling 

accurate disease diagnosis, medical image analysis, and predictive healthcare analytics. Despite achieving 

remarkable performance, many AI models operate as black-box systems, making it difficult for healthcare 

professionals to understand the reasoning behind their predictions. This lack of transparency often limits clinical 

adoption and raises concerns regarding accountability and patient safety. This paper explores the role of Explainable 

Artificial Intelligence (XAI) in improving the interpretability and trustworthiness of healthcare diagnostic systems. 

The proposed framework integrates explainability techniques with deep learning models to provide transparent 

diagnostic recommendations while maintaining predictive accuracy. Various explanation methods, including feature 

importance analysis, attention visualization, and local interpretability mechanisms, are examined to understand 

model behavior. The framework is evaluated using healthcare datasets involving disease prediction and medical 

image classification tasks. Experimental results demonstrate that explainable models improve clinician confidence, 

facilitate informed decision-making, and support regulatory compliance without significantly compromising 

diagnostic performance. The study further discusses challenges related to model complexity, data quality, and 

ethical considerations in healthcare AI deployments. The findings indicate that integrating explainability into 

healthcare AI systems can enhance transparency, reliability, and user acceptance while promoting responsible AI 

practices. Future research directions include developing domain-specific explanation methods and integrating 

explainability into real-time clinical decision support systems. 

Keywords: Explainable AI, Healthcare Analytics, Clinical Decision Support, Medical Diagnosis, Deep Learning, 

Transparency, Interpretability, Artificial Intelligence, Patient Safety, Trustworthy AI. 
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Federated Learning for Privacy-Preserving Medical Data 

Analytics in Distributed Healthcare Environments 

Vignesh Kumar P¹, Anitha Devi R² 

¹ Research Scholar, Department of Information Technology, Institute of Advanced Technology, Chennai, Tamil 

Nadu, India 

² Assistant Professor, Department of Computer Science and Engineering, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

Abstract: Healthcare institutions generate vast amounts of patient data that can be utilized to develop intelligent 

diagnostic and predictive systems. However, sharing sensitive medical information across organizations raises 

significant privacy, security, and regulatory concerns. Federated Learning (FL) has emerged as a promising 

approach that enables collaborative model training without transferring raw data from local healthcare facilities. 

This paper presents a privacy-preserving federated learning framework designed for distributed healthcare 

environments. The proposed architecture allows multiple hospitals and medical centers to train machine learning 

models collectively while ensuring patient data remains within local infrastructures. Advanced aggregation 

mechanisms and secure communication protocols are employed to improve model performance and protect sensitive 

information. Experimental evaluation is conducted using distributed healthcare datasets for disease prediction and 

risk assessment tasks. Results demonstrate that federated learning achieves predictive performance comparable to 

centralized approaches while significantly reducing privacy risks. The study further analyzes communication 

efficiency, scalability, and security challenges associated with federated healthcare systems. Additionally, the paper 

discusses compliance with healthcare regulations and ethical considerations in collaborative AI development. The 

findings highlight the potential of federated learning to accelerate medical research, improve diagnostic accuracy, 

and facilitate secure data-driven healthcare innovation. Future work includes integrating differential privacy, 

blockchain technologies, and personalized federated learning strategies to further enhance privacy and model 

effectiveness. 

Keywords: Federated Learning, Healthcare Analytics, Privacy Preservation, Distributed Learning, Medical Data 

Security, Artificial Intelligence, Machine Learning, Data Governance, Healthcare Informatics, Secure AI. 
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Large Language Models for Intelligent Educational 

Assistants: Transforming Personalized Learning 

Experiences 

Rahul Srinivasan K¹, Meena Prakash T² 

¹ Research Scholar, Department of Artificial Intelligence and Data Science, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

² Assistant Professor, Department of Information Technology, Institute of Advanced Technology, Chennai, Tamil 

Nadu, India 

Abstract: The rapid advancement of Large Language Models (LLMs) has created new opportunities for developing 

intelligent educational systems capable of delivering personalized learning experiences. Traditional e-learning 

platforms often lack adaptability and fail to provide individualized support to learners with diverse educational 

needs. This paper proposes an LLM-based intelligent educational assistant designed to enhance learning outcomes 

through contextual understanding, adaptive tutoring, and real-time academic support. The proposed framework 

utilizes advanced natural language processing capabilities to answer student queries, generate learning materials, 

provide personalized recommendations, and assess learner performance. The system incorporates student profiling 

and adaptive content delivery mechanisms to improve engagement and knowledge retention. Experimental 

evaluation is conducted across various educational scenarios, including programming education, language learning, 

and STEM subjects. Results indicate significant improvements in learner satisfaction, response quality, and 

personalized guidance compared to conventional educational support systems. The study also examines challenges 

associated with content accuracy, bias mitigation, ethical AI deployment, and academic integrity. Findings suggest 

that LLM-powered educational assistants can serve as effective learning companions, reducing instructor workload 

while improving accessibility and educational quality. Future research will focus on multimodal learning 

environments, emotion-aware tutoring systems, and continuous learning frameworks that further personalize 

educational experiences. 

Keywords: Large Language Models, Intelligent Tutoring Systems, Personalized Learning, Educational Technology, 

Natural Language Processing, Adaptive Learning, AI in Education, Student Analytics, Digital Learning, Educational 

Assistants. 
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AI-Powered Predictive Maintenance in Smart 

Manufacturing: A Machine Learning Approach for 

Industrial Reliability 

Suresh Babu N¹, Kavitha Raman S² 

¹ Research Scholar, Department of Mechanical Engineering and Artificial Intelligence, Institute of Advanced 

Technology, Chennai, Tamil Nadu, India 

² Assistant Professor, Department of Computer Science and Engineering, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

Abstract: Industry 4.0 has accelerated the adoption of intelligent technologies in manufacturing environments, 

enabling organizations to improve productivity, efficiency, and operational reliability. Predictive maintenance has 

emerged as a critical application of Artificial Intelligence (AI), allowing industries to identify equipment failures 

before they occur and minimize costly downtime. This paper presents an AI-powered predictive maintenance 

framework utilizing machine learning algorithms and industrial sensor data to predict equipment health conditions. 

The proposed system integrates data acquisition, preprocessing, feature engineering, anomaly detection, and 

predictive modeling techniques to generate actionable maintenance recommendations. Various machine learning 

models, including Random Forest, Gradient Boosting, and Deep Neural Networks, are evaluated using industrial 

equipment datasets. Experimental results demonstrate significant improvements in fault detection accuracy, 

maintenance scheduling efficiency, and operational reliability compared to traditional preventive maintenance 

approaches. The framework also supports real-time monitoring and adaptive learning to accommodate changing 

operational conditions. Furthermore, the study discusses implementation challenges, including data quality 

management, system integration, cybersecurity risks, and scalability requirements. The findings indicate that AI-

driven predictive maintenance can substantially reduce operational costs while enhancing asset utilization and 

manufacturing performance. Future research directions include integrating digital twins, edge computing, and 

reinforcement learning techniques to further optimize industrial maintenance strategies and support fully 

autonomous smart manufacturing ecosystems. 

Keywords: Predictive Maintenance, Smart Manufacturing, Industry 4.0, Machine Learning, Industrial Analytics, 

Equipment Monitoring, Fault Detection, Artificial Intelligence, Digital Transformation, Industrial IoT. 

 

 

 

 

 

 

 

 

 



International Conference On Emerging Trends in Artificial Intelligence & Data Science 
(ICETAIDS 2024) 

 

6 

Multimodal Deep Learning for Medical Image and 

Clinical Text Analysis in Intelligent Healthcare Systems 

Harish Kumar V¹, Nandhini Rajan P² 

¹ Research Scholar, Department of Artificial Intelligence and Data Science, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

² Assistant Professor, Department of Computer Science and Engineering, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

Abstract: The healthcare sector generates diverse forms of data, including medical images, electronic health 

records, laboratory reports, and physician notes. Traditional AI models often process these data sources 

independently, limiting their ability to provide comprehensive clinical insights. This paper presents a multimodal 

deep learning framework that integrates medical imaging data and clinical textual information to improve diagnostic 

accuracy and healthcare decision-making. The proposed architecture combines convolutional neural networks for 

image analysis and transformer-based language models for processing clinical narratives. By leveraging 

complementary information from multiple data modalities, the framework enhances disease detection, patient risk 

assessment, and treatment planning. Experimental evaluation using healthcare datasets demonstrates that multimodal 

learning significantly outperforms unimodal approaches in terms of predictive accuracy and robustness. The study 

further investigates challenges associated with data integration, interpretability, privacy protection, and 

computational complexity. Results indicate that multimodal AI systems can support clinicians in making informed 

decisions while improving patient outcomes. The research highlights the importance of integrated healthcare 

analytics and discusses future opportunities involving real-time clinical monitoring, personalized medicine, and 

explainable multimodal AI systems. 

Keywords: Multimodal Learning, Medical Imaging, Clinical Text Analysis, Deep Learning, Healthcare Analytics, 

Artificial Intelligence, Disease Diagnosis, Electronic Health Records, Medical Informatics, Intelligent Healthcare. 
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Edge AI for Real-Time Smart City Traffic Management 

and Congestion Prediction 

Manoj Prakash R¹, Keerthana Devi S² 

¹ Research Scholar, Department of Information Technology, Institute of Advanced Technology, Chennai, Tamil 

Nadu, India 

² Assistant Professor, Department of Artificial Intelligence and Data Science, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

Abstract: Rapid urbanization has increased traffic congestion, resulting in economic losses, environmental 

pollution, and reduced quality of life in metropolitan areas. Smart city initiatives increasingly rely on Artificial 

Intelligence and Internet of Things technologies to address these challenges. This paper proposes an Edge AI 

framework for real-time traffic management and congestion prediction in smart city environments. The framework 

utilizes distributed edge devices, intelligent sensors, and machine learning models to process traffic data closer to 

the source, reducing latency and improving responsiveness. Real-time vehicle detection, traffic flow analysis, and 

congestion forecasting are achieved using deep learning algorithms deployed at edge nodes. Experimental results 

demonstrate improved traffic prediction accuracy and reduced communication overhead compared to cloud-centric 

approaches. The proposed architecture enhances scalability, reliability, and real-time decision-making capabilities 

while supporting adaptive traffic signal control and route optimization. The study also addresses challenges related 

to infrastructure deployment, cybersecurity, and data privacy. Findings indicate that Edge AI can significantly 

improve urban mobility, reduce traffic congestion, and support sustainable smart city development. Future research 

includes integrating autonomous vehicles, digital twins, and collaborative edge intelligence for advanced 

transportation management systems. 

Keywords: Edge AI, Smart Cities, Traffic Management, Congestion Prediction, Internet of Things, Deep Learning, 

Urban Mobility, Intelligent Transportation Systems, Real-Time Analytics, Smart Infrastructure. 
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Blockchain-Enabled Secure Data Sharing in AI-Driven 

Healthcare Systems 

Ramesh Kumar D¹, Swetha Lakshmi M² 

¹ Research Scholar, Department of Computer Science, Institute of Advanced Technology, Chennai, Tamil Nadu, 

India 

² Assistant Professor, Department of Information Technology, Institute of Advanced Technology, Chennai, Tamil 

Nadu, India 

Abstract: Artificial Intelligence applications in healthcare require access to large volumes of medical data to 

develop accurate predictive and diagnostic models. However, concerns regarding data security, privacy, and 

unauthorized access continue to hinder effective data sharing among healthcare organizations. This paper presents a 

blockchain-enabled framework for secure data sharing in AI-driven healthcare systems. The proposed architecture 

combines blockchain technology, smart contracts, and artificial intelligence to establish a decentralized and 

transparent healthcare data ecosystem. Blockchain ensures data integrity, traceability, and access control while 

enabling secure collaboration among hospitals, research institutions, and healthcare providers. Smart contracts 

automate authorization procedures and facilitate efficient data exchange without relying on centralized 

intermediaries. Experimental evaluation demonstrates enhanced security, transparency, and interoperability 

compared to traditional healthcare information management systems. The study also examines challenges related to 

scalability, transaction costs, and regulatory compliance. Findings suggest that blockchain technology can 

significantly strengthen trust in healthcare data management while supporting the development of advanced AI-

driven healthcare applications. Future research will focus on integrating federated learning, privacy-preserving 

analytics, and cross-border healthcare data exchange mechanisms. 

Keywords: Blockchain, Healthcare Security, Artificial Intelligence, Data Sharing, Smart Contracts, Medical Data 

Privacy, Decentralized Systems, Healthcare Informatics, Cybersecurity, Digital Health. 

 

 

 

 

 

 

 

 

 

 

 

  



International Conference On Emerging Trends in Artificial Intelligence & Data Science 
(ICETAIDS 2024) 

 

9 

Graph Neural Networks for Financial Fraud Detection in 

Digital Banking Systems 

Senthil Kumar A¹, Deepika Narayanan R² 

¹ Research Scholar, Department of Artificial Intelligence and Data Science, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

² Assistant Professor, Department of Computer Science and Engineering, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

Abstract: The growth of digital banking and online financial transactions has increased the sophistication of 

fraudulent activities, posing significant challenges to financial institutions. Traditional fraud detection methods often 

struggle to capture complex relationships among customers, accounts, and transaction networks. This paper 

proposes a Graph Neural Network (GNN)-based framework for financial fraud detection in digital banking systems. 

The proposed approach models financial transactions as graph structures where nodes represent entities and edges 

represent transactional relationships. By leveraging graph-based learning techniques, the framework captures hidden 

patterns and suspicious interactions that are difficult to identify using conventional machine learning methods. 

Experimental evaluation is conducted using large-scale financial transaction datasets. Results demonstrate superior 

fraud detection accuracy, reduced false positives, and improved identification of organized fraud networks compared 

to traditional approaches. The study further explores scalability, explainability, and deployment considerations in 

real-world banking environments. Findings indicate that Graph Neural Networks provide an effective solution for 

combating emerging financial crimes while enhancing transaction security and customer trust. Future work includes 

integrating real-time fraud analytics, explainable graph learning models, and adaptive threat intelligence systems. 

Keywords: Graph Neural Networks, Financial Fraud Detection, Digital Banking, Artificial Intelligence, Machine 

Learning, Transaction Analytics, Cybersecurity, Fraud Analytics, Financial Technology, Graph Learning. 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Conference On Emerging Trends in Artificial Intelligence & Data Science 
(ICETAIDS 2024) 

 

10 

Reinforcement Learning-Based Resource Optimization in 

Cloud Computing Environments 

Praveen Raj K¹, Gayathri Shankar V² 

¹ Research Scholar, Department of Information Technology, Institute of Advanced Technology, Chennai, Tamil 

Nadu, India 

² Assistant Professor, Department of Computer Science and Engineering, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

Abstract: Cloud computing has become a fundamental technology supporting modern digital services, enterprise 

applications, and large-scale data processing workloads. Efficient allocation of cloud resources remains a significant 

challenge due to dynamic workload variations and increasing service demands. This paper presents a reinforcement 

learning-based framework for resource optimization in cloud computing environments. The proposed system utilizes 

intelligent agents that continuously learn optimal resource allocation strategies through interactions with cloud 

infrastructure. Reinforcement learning algorithms are employed to optimize virtual machine placement, workload 

scheduling, energy consumption, and service-level agreement compliance. Experimental analysis demonstrates that 

the proposed framework improves resource utilization, reduces operational costs, and enhances system performance 

compared to traditional heuristic-based methods. The architecture supports adaptive decision-making in dynamic 

cloud environments while maintaining scalability and reliability. The study also discusses challenges associated with 

state-space complexity, training efficiency, and real-time deployment. Findings suggest that reinforcement learning 

can significantly enhance cloud resource management by enabling autonomous optimization and intelligent 

workload distribution. Future research directions include integrating multi-agent reinforcement learning, edge-cloud 

collaboration, and sustainable computing strategies to support next-generation cloud infrastructures. 

Keywords: Reinforcement Learning, Cloud Computing, Resource Optimization, Intelligent Scheduling, Artificial 

Intelligence, Virtual Machines, Autonomous Systems, Cloud Infrastructure, Workload Management, Adaptive 

Computing. 

 

 

 

 

 

 

 

 

 

 

  



International Conference On Emerging Trends in Artificial Intelligence & Data Science 
(ICETAIDS 2024) 

 

11 

 

AI-Based Early Prediction of Chronic Diseases Using 

Electronic Health Records 

Arun Prakash S¹, Meena Lakshmi R², Karthik Raman V³ 

¹ Research Scholar, Department of Artificial Intelligence and Data Science, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

² Assistant Professor, Department of Computer Science and Engineering, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

³ Associate Professor, Department of Information Technology, Institute of Advanced Technology, Chennai, Tamil 

Nadu, India 

Abstract: Chronic diseases such as diabetes, cardiovascular disorders, and kidney diseases are among the leading 

causes of mortality worldwide. Early identification of these conditions can significantly improve treatment outcomes 

and reduce healthcare costs. This paper proposes an Artificial Intelligence-based framework for the early prediction 

of chronic diseases using Electronic Health Records (EHRs). The framework integrates machine learning 

algorithms, feature selection techniques, and predictive analytics to analyze patient demographics, laboratory results, 

medical histories, and lifestyle factors. Various classification models, including Random Forest, XGBoost, and Deep 

Neural Networks, are evaluated to identify the most effective predictive approach. Experimental results demonstrate 

improved prediction accuracy and early risk detection compared to traditional statistical methods. The study also 

addresses data quality challenges, missing information handling, and privacy concerns associated with healthcare 

data. Findings suggest that AI-driven predictive systems can support proactive healthcare interventions and improve 

patient outcomes. Future work focuses on integrating wearable device data and personalized treatment 

recommendation systems. 

Keywords: Chronic Disease Prediction, Electronic Health Records, Machine Learning, Healthcare Analytics, 

Predictive Modeling, Deep Learning, Artificial Intelligence, Medical Informatics, Patient Monitoring, Clinical 

Decision Support. 
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Deep Learning Approaches for Crop Disease Detection in 

Precision Agriculture 

Vignesh Kumar P¹, Nandhini Devi S², Harishankar R³ 

¹ Research Scholar, Department of Artificial Intelligence and Data Science, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

² Assistant Professor, Department of Computer Science and Engineering, Institute of Advanced Technology, 

Chennai, Tamil Nadu, India 

³Associate Professor, Department of Agricultural Engineering, Institute of Advanced Technology, Chennai,  
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Abstract: Agriculture remains a critical sector for global food security, and crop diseases continue to cause 

significant yield losses annually. Traditional disease identification methods rely heavily on manual inspection, 

which can be time-consuming and prone to inaccuracies. This paper presents a deep learning-based framework for 

automated crop disease detection in precision agriculture. The proposed system utilizes Convolutional Neural 

Networks (CNNs) and image processing techniques to identify disease symptoms from leaf images captured through 

smartphones, drones, and IoT-enabled monitoring systems. The framework supports early disease diagnosis and 

real-time recommendations for farmers. Experimental evaluations using publicly available agricultural datasets 

demonstrate high classification accuracy and improved disease recognition performance. The study further 

investigates scalability, environmental variations, and deployment challenges in rural agricultural environments. 

Results indicate that deep learning can significantly improve disease management practices and agricultural 

productivity. Future research directions include multimodal sensing, climate-aware disease prediction, and AI-

powered agricultural advisory systems. 

Keywords: Precision Agriculture, Crop Disease Detection, Deep Learning, Convolutional Neural Networks, Smart 

Farming, Agricultural Analytics, Artificial Intelligence, Image Processing, Plant Health Monitoring, Sustainable 

Agriculture. 
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Abstract: The increasing adoption of smart grid technologies has generated substantial amounts of energy 

consumption data, creating opportunities for intelligent energy management. Accurate forecasting of energy demand 

is essential for optimizing power generation, reducing operational costs, and ensuring grid stability. This paper 

proposes a hybrid machine learning framework for energy consumption forecasting in smart grid environments. The 

model combines traditional machine learning algorithms with deep learning techniques to capture both short-term 

fluctuations and long-term consumption patterns. Historical energy usage data, weather conditions, and demographic 

variables are incorporated to improve prediction accuracy. Experimental results demonstrate that the hybrid 

approach outperforms standalone forecasting models in terms of accuracy, robustness, and scalability. The 

framework supports intelligent demand-side management and efficient resource allocation. The study also discusses 

challenges related to data heterogeneity, renewable energy integration, and cybersecurity. Findings indicate that AI-

powered forecasting can contribute significantly to sustainable energy management and smart city development. 

Future work includes integrating reinforcement learning and edge computing technologies for autonomous grid 

optimization. 

Keywords: Energy Forecasting, Smart Grids, Machine Learning, Deep Learning, Energy Analytics, Sustainable 

Computing, Artificial Intelligence, Demand Prediction, Smart Energy Systems, Renewable Energy. 
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Abstract: Legal organizations and regulatory agencies manage extensive volumes of documents, contracts, and 

compliance records that require continuous review and analysis. Manual processing of such documents is often 

labor-intensive, time-consuming, and susceptible to human error. This paper presents a Natural Language 

Processing (NLP)-based framework for automated legal document analysis and compliance monitoring. The 

proposed system employs transformer-based language models, document classification techniques, and information 

extraction algorithms to identify legal clauses, obligations, risks, and compliance requirements. Experimental 

evaluations demonstrate significant improvements in processing speed, document categorization accuracy, and 

compliance assessment efficiency compared to traditional manual approaches. The framework also supports 

intelligent contract review and regulatory change monitoring. The study examines challenges associated with legal 

language complexity, interpretability, and data privacy. Findings indicate that NLP technologies can substantially 

improve legal operations and regulatory compliance processes. Future work includes integrating generative AI 

capabilities and multilingual legal analytics platforms. 

Keywords: Natural Language Processing, Legal Analytics, Compliance Monitoring, Document Intelligence, 

Artificial Intelligence, Contract Analysis, Text Mining, Transformer Models, Regulatory Technology, Intelligent 

Automation. 
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Abstract: The increasing sophistication of cyberattacks has created an urgent need for intelligent and proactive 

cybersecurity solutions. Traditional security mechanisms often struggle to identify advanced threats in rapidly 

evolving digital environments. This paper presents an Artificial Intelligence and Big Data Analytics-based 

framework for cyber threat intelligence and proactive threat detection. The proposed architecture integrates machine 

learning algorithms, behavioral analytics, network monitoring systems, and large-scale security data processing 

platforms to identify malicious activities and emerging cyber threats. Real-time analysis of security logs, network 

traffic, and threat intelligence feeds enables the framework to detect anomalies and generate actionable insights. 

Experimental results demonstrate improved threat detection accuracy, reduced response times, and enhanced 

situational awareness compared to conventional cybersecurity systems. The study also addresses challenges related 

to data quality, adversarial attacks, privacy concerns, and scalability. Findings indicate that AI-driven threat 

intelligence platforms can significantly strengthen organizational cybersecurity posture while supporting rapid 

incident response. Future research directions include autonomous security operations, explainable cybersecurity 

analytics, and AI-powered cyber defense ecosystems. 

Keywords: Cyber Threat Intelligence, Artificial Intelligence, Big Data Analytics, Cybersecurity, Threat Detection, 

Security Analytics, Machine Learning, Network Security, Intelligent Defense Systems, Digital Security. 
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Abstract: Credit risk assessment is a critical function in banking and financial institutions, directly influencing 

lending decisions and financial stability. Traditional credit scoring methods often fail to capture complex 

relationships among customer attributes and financial behaviors. This paper proposes an explainable deep learning 

framework for credit risk assessment that combines predictive accuracy with model transparency. The framework 

employs deep neural networks integrated with explainability techniques such as SHAP and feature attribution 

methods to provide understandable insights into lending decisions. Experimental evaluation using banking datasets 

demonstrates improved classification accuracy and risk prediction capabilities compared to conventional 

approaches. The study highlights the importance of transparency in financial decision-making and regulatory 

compliance. Results indicate that explainable AI can enhance trust, accountability, and operational efficiency in 

credit evaluation systems. Future research will explore federated learning and real-time financial risk monitoring 

mechanisms. 

Keywords: Credit Risk Assessment, Explainable AI, Deep Learning, Financial Analytics, Banking Systems, Risk 

Prediction, Machine Learning, Financial Technology, Transparency, Intelligent Finance. 
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Abstract: Generative Artificial Intelligence has transformed software engineering by enabling automated code 

generation, intelligent debugging, and software development assistance. Large Language Models and code-focused 

AI systems can understand programming requirements and generate functional software components with minimal 

human intervention. This paper presents a Generative AI framework designed to support intelligent software 

development processes. The proposed architecture integrates natural language understanding, code synthesis, 

automated testing, and software quality assessment mechanisms. Experimental evaluations across multiple 

programming languages demonstrate significant improvements in development productivity, code quality, and 

maintenance efficiency. The study examines challenges related to code correctness, security vulnerabilities, 

intellectual property concerns, and responsible AI adoption. Findings indicate that generative AI can significantly 

accelerate software development lifecycles while reducing development costs. Future work includes autonomous 

software engineering agents and collaborative AI-driven development environments. 
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Development, Artificial Intelligence, Automated Programming, Software Automation, AI Assistants, Digital 

Transformation. 
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Abstract: Personalized recommendation systems have become essential components of modern digital platforms, 

including e-commerce, entertainment, education, and social media applications. Traditional recommendation 

approaches often face challenges related to sparsity, scalability, and contextual understanding. This paper proposes 

an AI-driven recommendation framework that leverages knowledge graphs to enhance personalization and 

recommendation quality. The framework integrates graph-based representations, semantic relationships, and 

machine learning techniques to capture complex user preferences and item associations. Experimental results 

demonstrate improved recommendation accuracy, diversity, and user satisfaction compared to conventional 

collaborative filtering methods. The study also explores explainability, scalability, and privacy considerations in 

recommendation systems. Findings indicate that knowledge graph-enhanced AI systems can significantly improve 

personalized user experiences across various application domains. Future research directions include multimodal 

recommendation systems and real-time adaptive personalization strategies. 
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Abstract: Social media platforms generate enormous volumes of user-generated content that can provide valuable 

insights into public opinions, consumer behavior, and societal trends. Accurate sentiment analysis is essential for 

organizations seeking to understand audience perceptions and support data-driven decision-making. This paper 

presents a transformer-based deep learning framework for sentiment analysis of social media data. The proposed 

approach utilizes advanced language models capable of understanding contextual relationships and semantic 

nuances in textual content. Experimental evaluation using benchmark social media datasets demonstrates superior 

performance compared to traditional machine learning and recurrent neural network approaches. The framework 

effectively identifies positive, negative, and neutral sentiments while handling informal language patterns and 

contextual variations. The study discusses challenges related to multilingual data processing, sarcasm detection, and 
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ethical considerations in social media analytics. Findings suggest that transformer-based models significantly 

enhance sentiment classification accuracy and business intelligence capabilities. Future work includes multimodal 

sentiment analysis and real-time social media monitoring systems. 

Keywords: Sentiment Analysis, Social Media Analytics, Transformer Models, Deep Learning, Natural Language 

Processing, Artificial Intelligence, Opinion Mining, Text Analytics, Machine Learning, Digital Intelligence. 
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Abstract: The convergence of Digital Twin technology and Artificial Intelligence is transforming industrial 

automation by enabling real-time monitoring, simulation, and predictive decision-making. Digital Twins provide 

virtual representations of physical assets, allowing industries to analyze operational performance and optimize 

processes proactively. This paper presents an integrated Digital Twin and AI framework for smart industrial 

automation. The proposed architecture combines sensor networks, Industrial Internet of Things devices, predictive 

analytics, and machine learning models to create intelligent virtual replicas of manufacturing systems. Experimental 

results demonstrate improved operational efficiency, predictive maintenance capabilities, and resource utilization 

compared to traditional automation approaches. The framework supports real-time anomaly detection, process 

optimization, and intelligent decision support. The study further examines challenges related to data 

synchronization, cybersecurity, scalability, and interoperability. Findings indicate that Digital Twin-driven AI 
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systems can significantly enhance industrial productivity and operational resilience. Future research includes 

autonomous industrial ecosystems, edge-enabled digital twins, and sustainable manufacturing optimization 

strategies. 

Keywords: Digital Twin, Industrial Automation, Artificial Intelligence, Predictive Analytics, Industry 4.0, Smart 

Manufacturing, Industrial IoT, Machine Learning, Intelligent Operations, Process Optimization. 
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Abstract: The rapid growth of Internet of Things (IoT) devices has significantly expanded the attack surface of 

modern digital infrastructures. Traditional security solutions often fail to detect sophisticated cyber threats due to the 

dynamic and distributed nature of IoT networks. This paper presents an AI-enhanced Intrusion Detection System 

(IDS) designed to identify malicious activities and security breaches in IoT environments. The proposed framework 

integrates machine learning and deep learning algorithms with network traffic analysis to detect anomalies and 

classify cyberattacks in real time. Various attack scenarios, including denial-of-service attacks, botnet activities, and 
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unauthorized access attempts, are evaluated using benchmark IoT security datasets. Experimental results 

demonstrate improved detection accuracy, reduced false alarm rates, and faster response times compared to 

conventional IDS solutions. The study also investigates scalability, energy efficiency, and deployment challenges in 

resource-constrained IoT environments. Findings suggest that AI-driven intrusion detection systems can 

significantly enhance IoT security and support the development of resilient smart ecosystems. Future work includes 

federated cybersecurity models and autonomous threat response mechanisms. 

Keywords: Intrusion Detection System, Internet of Things, Artificial Intelligence, Cybersecurity, Machine 

Learning, Deep Learning, Network Security, Threat Detection, Smart Devices, Security Analytics. 
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Abstract: Customer retention remains a major challenge for telecommunication service providers operating in 

highly competitive markets. Predicting customer churn enables organizations to implement proactive retention 

strategies and improve customer satisfaction. This paper proposes a machine learning-based framework for customer 

churn prediction using customer demographics, service usage patterns, billing information, and customer support 

interactions. Various classification algorithms, including Random Forest, XGBoost, Logistic Regression, and Deep 

Neural Networks, are evaluated to identify the most effective predictive model. Experimental results indicate that 

machine learning significantly improves churn prediction accuracy and helps organizations identify high-risk 
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customers. The proposed framework supports data-driven decision-making and targeted marketing campaigns. The 

study also discusses challenges related to data imbalance, customer privacy, and model interpretability. Findings 

highlight the value of predictive analytics in reducing customer attrition and enhancing business profitability. Future 

research will focus on real-time customer behavior analytics and personalized retention recommendations. 

Keywords: Customer Churn Prediction, Telecommunications, Machine Learning, Predictive Analytics, Customer 

Retention, Artificial Intelligence, Business Intelligence, Data Mining, Classification Models, Customer Experience. 
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Abstract: Autonomous drones are increasingly utilized in applications such as surveillance, disaster management, 

agriculture, and logistics. Effective navigation in dynamic and uncertain environments remains a significant 

challenge due to changing obstacles and environmental conditions. This paper presents a deep reinforcement 
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learning framework for autonomous drone navigation. The proposed system enables drones to learn optimal flight 

paths through continuous interaction with their surroundings. Deep reinforcement learning algorithms are employed 

to support obstacle avoidance, route planning, and adaptive decision-making. Simulation-based experiments 

demonstrate improved navigation efficiency, reduced collision rates, and enhanced adaptability compared to 

conventional path-planning techniques. The framework supports real-time navigation while minimizing 

computational overhead. The study also explores challenges related to safety, energy consumption, and regulatory 

compliance. Findings indicate that reinforcement learning can significantly enhance drone autonomy and operational 

effectiveness. Future work includes multi-drone collaboration, edge AI integration, and real-world deployment in 

smart city environments. 

Keywords: Deep Reinforcement Learning, Autonomous Drones, Navigation Systems, Artificial Intelligence, Path 

Planning, Intelligent Robotics, Machine Learning, Smart Mobility, Autonomous Systems, Drone Technology. 
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Abstract: Climate change has emerged as one of the most pressing global challenges, requiring advanced analytical 

tools for environmental monitoring and predictive assessment. Artificial Intelligence offers powerful capabilities for 

analyzing large-scale environmental datasets and identifying complex climate patterns. This paper presents an AI-

based framework for climate change prediction and environmental monitoring. The proposed system integrates 
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machine learning, satellite imagery analysis, and predictive modeling techniques to assess environmental conditions 

and forecast climate-related events. Historical climate records, weather observations, and remote sensing data are 

utilized to improve prediction accuracy. Experimental results demonstrate enhanced forecasting capabilities for 

temperature variations, rainfall patterns, and extreme weather events. The study also examines challenges associated 

with data quality, model uncertainty, and computational requirements. Findings suggest that AI can play a 

significant role in supporting sustainable environmental management and climate adaptation strategies. Future 

research includes integrating digital twins, IoT-based environmental sensing, and explainable climate analytics. 

Keywords: Climate Change Prediction, Environmental Monitoring, Artificial Intelligence, Machine Learning, 

Remote Sensing, Sustainability, Climate Analytics, Weather Forecasting, Environmental Intelligence, Data Science. 
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Abstract: Human Activity Recognition (HAR) has become an important research area in smart healthcare, enabling 

continuous monitoring of patient behavior and supporting personalized healthcare services. Traditional machine 

learning methods often struggle to capture complex spatial and temporal patterns present in sensor-generated 

activity data. This paper proposes a hybrid CNN-Transformer framework for human activity recognition in smart 

healthcare systems. The proposed architecture combines Convolutional Neural Networks for feature extraction and 

Transformer networks for temporal sequence modeling. Wearable sensor data, including accelerometer and 

gyroscope measurements, are utilized to classify various human activities accurately. Experimental results 

demonstrate superior recognition performance compared to conventional deep learning models. The framework 

supports real-time monitoring, elderly care applications, rehabilitation tracking, and remote healthcare services. The 

study also addresses challenges related to data privacy, sensor reliability, and energy-efficient deployment. Findings 

indicate that hybrid CNN-Transformer architectures can significantly improve activity recognition accuracy and 

contribute to intelligent healthcare ecosystems. Future work includes multimodal sensing, edge AI deployment, and 

personalized healthcare analytics. 

Keywords: Human Activity Recognition, CNN, Transformer Networks, Smart Healthcare, Wearable Sensors, Deep 

Learning, Artificial Intelligence, Patient Monitoring, Healthcare Analytics, Intelligent Systems. 

 


