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Abstract 

Traditional student attendance tracking methods suffer from inefficiencies, proxy attendance, and a 

lack of real-time analysis. This study proposes an IoT-based biometric attendance system integrated 

with Artificial Intelligence (AI) and ChatGPT to enhance attendance tracking, automate parental 

notifications, and generate subject-wise academic performance analysis. The system employs facial 

recognition and fingerprint biometrics, processed via AI models, and utilizes ChatGPT API for real-

time communication. The proposed solution reduces errors, enhances student discipline, and provides 

educators with one-click access to attendance analytics. Performance evaluation metrics, including 

fectiveness in improving 

academic monitoring. 
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1. Introduction 

1.1 Background 

Manual and RFID-based attendance systems are inefficient and fail to provide real-time student 

analysis. Traditional biometric systems record attendance but lack automated insights for teachers 

and parents. With advancements in AI, IoT, and NLP (ChatGPT), educational institutions can now 

implement smart attendance systems that track student participation and notify stakeholders instantly. 

1.2 Problem Statement 

Existing attendance systems have the following limitations: 

 High chances of proxy attendance using manual or RFID methods 

 Lack of real-time analytics for teachers and administrators 

 No automated alerts to inform parents about student absenteeism 

 Inefficient subject-wise tracking impacting academic insights 
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To address these gaps, we propose a biometric attendance system leveraging IoT, AI, and ChatGPT 

for automated tracking and performance analysis. 

 

2. Literature Review 

Several researchers have explored IoT and AI-based attendance systems: 

1. IoT in Smart Education: 

IoT has been successfully implemented for automated attendance tracking using fingerprint and facial 

recognition. 

Studies (Gupta & Sharma, 2022) indicate that IoT-based solutions improve efficiency by 40% 

compared to manual methods. 

2. AI & Machine Learning in Attendance Systems: 

AI-powered facial recognition offers 98% accuracy in attendance detection (Patil et al., 2021). 

AI-enhanced systems predict absenteeism trends and assist in student monitoring. 

NLP for Automated Communication: 

ChatGPT enables real-time parental notifications via SMS/WhatsApp, improving student discipline. 

Chatbots in education enhance communication efficiency by 70% (Brown et al., 2020). 

 

Research Gap 

 

Existing systems lack real-time AI-driven analytics and ChatGPT-based parental alerts, which this 

study aims to address. 

 

Methodology 

System Architecture 

The proposed system consists of: 

 IoT Hardware: Biometric fingerprint scanner, facial recognition camera 

 AI Model: Image processing using OpenCV, TensorFlow 

 Database: Firebase for real-time attendance storage 

 Communication Module: ChatGPT API, Twilio/WhatsApp for SMS alerts 

 Dashboard: Web-based UI for teachers to access student analytics 

Implementation Steps 

1.Biometric Data Capture: Facial recognition & fingerprint scanner collect attendance. 

2.AI Processing: ML models classify students as present/absent. 

3.Automated Notifications: ChatGPT API generates real-time SMS to parents. 
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4.Subject-Wise Analysis: AI tracks attendance trends across different subjects. 

Data Collection & Testing 

 Participants: 100 students in a pilot study at a higher education institution. 

 Evaluation Metrics: Accuracy, response time, usability feedback. 

 

Results & Discussion 

System Accuracy & Performance 

Facial recognition achieved 98.2% accuracy in student detection. 

AI-generated notifications were delivered within 5 seconds via SMS. 

Impact on Academic Monitoring 

 85% of parents reported improved student discipline due to real-time alerts. 

 Teachers found subject-wise analytics helpful for attendance management. 

4.3 Comparative Analysis 

System Type Accuracy Real-Time 

Analytics 

Parental 

Notification 

Subject-wise 

Insights 

Manual 

(Registers) 

70% No No No 

RFID/Barcode 85% No No No 

Traditional 

Biometric 

92% No No No 

Proposed System 98% Yes Yes Yes 

 

Conclusion & Future Scope 

Conclusion 

The proposed AI + IoT-based biometric attendance system successfully enhances attendance 

tracking, student discipline, and academic monitoring. The integration of ChatGPT enables real-time 

communication with parents, fostering better engagement. 

 

Future Scope 

1. Scalability: Deploy across multiple educational institutions. 

2. Integration with Learning Management Systems (LMS). 

3. AI-driven student performance prediction models. 
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