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Abstract: With the growing need for automation and accurate record management, AI-based attendance systems are 

becoming useful in educational institutions, companies, and government organizations. This research presents an AI-

powered attendance system that uses facial recognition to automatically identify individuals and record their attendance. 

The system uses face detection techniques such as Convolutional Neural Networks to detect and recognize faces. The 

attendance information is then stored and updated in a database in real time. The system is designed to reduce manual 

work, save time, and improve the accuracy of attendance records. It also considers common challenges such as fake 

identity attempts, changes in lighting, and managing a large number of users. Its modular design allows it to be used on 

different platforms and connected with existing academic or employee management systems. It can be useful in 

educational institutions, training centers, and organizations where regular attendance needs to be maintained. The 

expected outcome is an automated and user-friendly attendance system that demonstrates the practical application of AI, 

NLP, and Speech Recognition technologies. 
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INTRODUCTION 

 

Attendance management is an important administrative activity in educational institutions, offices, organizations, and 

training centers. Traditionally, attendance is recorded using registers, roll calls, or paper-based methods. These methods 

are simple but can be time-consuming, require continuous human effort, and may lead to errors in maintaining attendance 

records. With the increasing number of students and employees, manual attendance management becomes more difficult 

and inefficient. With the advancement of technology, automated attendance systems using RFID, biometrics, fingerprint 

recognition, facial recognition, and mobile applications have been developed. Although these systems reduce manual 

work, some require additional hardware, physical contact, or suitable environmental conditions. Therefore, there is a 

need for a more flexible, intelligent, and user-friendly attendance solution. 

 

Artificial Intelligence (AI) provides new opportunities to automate attendance management and improve human-

computer interaction. Speech Recognition allows a computer to convert spoken words into text, while Natural Language 

Processing (NLP) enables the system to understand and interpret the meaning of human language. By combining these 

technologies, users can interact with the attendance system through natural voice commands. 

 

The proposed AI-Powered Attendance System Using Natural Language Processing and Speech Recognition allows users 

to provide attendance-related commands through a microphone. The Speech Recognition module converts the voice input 

into text, and the NLP module identifies the user's intention. After user verification, the system automatically records 

attendance details such as user information, date, time, and attendance status in a database. 

 

The main objective of this research is to develop an efficient, contactless, and user-friendly attendance system that reduces 

manual effort, saves time, and improves attendance record management. The system can be useful in educational 

institutions, offices, and training centers where regular attendance monitoring is required. However, factors such as 

background noise, accents, pronunciation, language variations, authentication, privacy, and data security need to be 

considered to improve the reliability of the proposed system. 
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LITERATURE REVIEW 

 
Dey et al., in (IEEE 2014) [1], proposed a speech biometric-based attendance system for automatically recording student 

attendance using speech. The system allowed users to access the attendance service through predefined mobile phones 

and used an Interactive Voice Response (IVR) system for user enrollment and verification. Text-independent speaker 

verification was performed using MFCC features and i-vector-based speaker modelling. The system was tested with 110 

students over approximately two months and achieved a recognition rate of 94.2%. The study demonstrated that speech 

biometrics can provide an effective alternative to traditional attendance methods while also supporting user 

authentication. 

 

Nadella et al., in (IEEE 2022) [2], proposed a Smart Attendance System Using Speech Recognition to reduce the 

limitations associated with manually recording attendance. The proposed system uses speech recognition to capture the 

user's voice and process the spoken information for attendance management. The study demonstrates the potential of 

speech-based interaction for making attendance systems more convenient and automated. The work is particularly 

relevant to the proposed research because it establishes the use of speech recognition as a practical method for attendance 

recording. 

 

Graves et al., in (IEEE 2013) [3], proposed a speech recognition approach based on Deep Recurrent Neural Networks 

(DRNNs). The study investigated recurrent neural networks for speech recognition and used Long Short-Term Memory 

(LSTM) networks to learn long-range dependencies in speech signals. The researchers used end-to-end training 

techniques for sequence recognition and evaluated the approach on the TIMIT phoneme recognition benchmark. Their 

results demonstrated the effectiveness of deep recurrent architectures for speech recognition and provided an important 

foundation for modern AI-based speech processing systems. 

 

Graves and Jaitly et al., in (ICML 2014) [4], investigated end-to-end speech recognition using recurrent neural networks. 

Their work focused on reducing the dependence on manually designed intermediate processing stages by training 

recurrent neural networks to directly learn speech-to-text mappings. The approach demonstrates the capability of neural 

networks to process sequential speech information and learn useful representations automatically. This research is 

relevant to the proposed attendance system because automated speech-to-text conversion is an important stage in 

processing voice-based attendance commands. 

 

Jurafsky and Martin et al., in (2023) [5], discussed the major concepts of Speech and Language Processing, including 

natural language processing, computational linguistics, speech recognition, language understanding, and text 

classification. Their work provides a theoretical foundation for processing human language and understanding the 

meaning of spoken or written commands. In the proposed attendance system, these concepts can be applied after speech-

to-text conversion to identify the user's intention, such as marking attendance or checking attendance status. 

 

Bird et al., in (2009) [6], presented different methods for Natural Language Processing using Python and NLTK. The 

work explains important NLP operations such as tokenization, text classification, tagging, parsing, and information 

extraction. These techniques can be used to process the text obtained from a speech recognition module and identify 

meaningful attendance-related information. The study provides a practical foundation for implementing NLP components 

in applications that require human-language processing. 

 

Goodfellow et al., in (2016) [7], presented fundamental concepts of Deep Learning, including neural networks, 

optimization, representation learning, and deep learning architectures. Their work explains how deep neural networks 

can learn complex patterns from large amounts of data. Deep learning techniques are particularly relevant to speech 

recognition because speech signals contain complex temporal and acoustic patterns. The concepts presented in this work 

can therefore support the development of intelligent speech processing components for the proposed attendance system. 

 

Russell and Norvig et al., in (2021) [8], discussed the fundamental principles and applications of Artificial Intelligence, 

including intelligent agents, machine learning, reasoning, natural language processing, and decision-making. Their work 

provides the theoretical foundation for designing intelligent systems capable of performing tasks that normally require 

human intervention. In the proposed attendance system, AI techniques can be used to automate speech processing, 

understand user commands, verify users, and record attendance information. 

 

Arora and Neeru et al., in (2016) [9], presented a review of speech recognition in offline attendance systems. The study 

discussed the different stages involved in speech recognition, from processing the speech signal to comparing the 

recognized information with stored database information. It also examined techniques for handling noise in speech 
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signals and emphasized the importance of different processing stages for successful recognition. The study provides 

useful background for designing a speech-based attendance system and highlights environmental noise as an important 

challenge. 

 

Nizam Ansari et al., in (IEEE 2011) [10], proposed an automated attendance system using a combination of RFID, 

biometrics, and GSM technology. The study focused on reducing manual attendance work through automated 

identification and communication technologies. Although the approach differs from the proposed speech and NLP-based 

system, it demonstrates the importance of integrating automated identification and database management into attendance 

applications. Such systems provide a useful comparison for evaluating the advantages of voice-based and contactless 

attendance methods. 

 

Benyo et al., in (IEEE 2012) [11], investigated the use of Near Field Communication (NFC) for student attendance 

monitoring at universities. The approach uses NFC technology to identify students and record their attendance 

electronically. The study demonstrates how wireless and contactless technologies can replace traditional manual 

attendance processes. However, NFC-based systems require compatible devices or tags, whereas a speech-based system 

can provide attendance interaction through a microphone and voice commands. 

 

Jalil et al., in (IEEE 2013) [12], discussed speech signal processing techniques including Short-Time Energy, Magnitude, 

Zero Crossing Rate, and Autocorrelation for distinguishing voiced and unvoiced speech segments. These techniques are 

useful for analyzing speech signals before applying higher-level speech recognition algorithms. The study is relevant to 

the proposed system because preprocessing and feature analysis can improve the quality of voice input and support more 

reliable speech recognition, particularly when dealing with variations in spoken commands. 

 

Previous research therefore establishes a strong foundation for intelligent attendance systems but also identifies 

challenges involving recognition accuracy, environmental noise, user verification, privacy, and security. The gap 

addressed by the present research is the integration of Speech Recognition and NLP for voice-driven attendance 

processing and intelligent interpretation of user responses. 

 

METHODOLOGY 

 
This study develops an AI-powered attendance system by integrating three core components: Face Detection, Feature. 

Extraction & Recognition, and Database Management. The system follows a modular design to ensure scalability, 

security, and adaptability across educational institutions, corporate organizations, and government sectors. 

 

Research Design 

The study follows an applied and experimental research design. The applied component focuses on developing a practical 

attendance system, while the experimental component evaluates the performance of Speech Recognition and NLP 

modules. The study also uses a descriptive approach to explain the role of AI technologies in attendance management. 

The research uses an experimental and applied research design. 

 

Applied Research: Applied research is used because the study focuses on developing a practical solution for attendance 

management. The proposed system applies Artificial Intelligence, Speech Recognition, and Natural Language Processing 

technologies to solve problems associated with traditional attendance methods. 

 

Experimental Research: Experimental research is used to test the performance of the proposed system. Different voice 

inputs are provided to the system to evaluate speech recognition accuracy, NLP intent recognition, user verification, and 

attendance recording. 

 

Descriptive Research: Descriptive research is also used to study and explain the functioning, features, advantages, 

limitations, and usability of the proposed AI-powered attendance system. 

 

Example: This study followed an experimental design using face recognition algorithms tested in a classroom 

environment. 

https://iarjset.com/
https://iarjset.com/


IARJSET 

International Advanced Research Journal in Science, Engineering and Technology 

Impact Factor 8.066Peer-reviewed & Refereed journalVol. 13, Issue 9, September 2026 

DOI:  10.17148/IARJSET.2026.13916 

© IARJSET                  This work is licensed under a Creative Commons Attribution 4.0 International License                  159 

ISSN (O) 2393-8021, ISSN (P) 2394-1588 

 
Figure1: Research Design 

 

Data Collection Methods 

Primary Data: Primary data can be collected through voice samples, system-generated attendance records, observations 

during testing, and feedback from students, teachers, or administrators. Voice samples are used to test speech recognition 

performance and NLP-based attendance interpretation. 

Secondary Data: Secondary data is collected from research papers, books, journal articles, technical documentation, and 

publicly available information related to Artificial Intelligence, Speech Recognition, Natural Language Processing, and 

automated attendance systems. 

 

System Development Methodology 

The proposed AI-powered attendance system follows a step-by-step process for automated attendance management. First, 

the user provides an attendance-related voice command through a microphone. The captured audio is preprocessed to 

reduce background noise and improve voice quality. The Speech Recognition module then converts the spoken voice into 

text. After that, the Natural Language Processing (NLP) module analyzes the text and identifies the user's attendance-

related intention. The system verifies the user's identity using information such as name, roll number, or student ID. After 

successful verification, the attendance is marked as present and duplicate entries are prevented. The attendance details, 

including user information, date, time, and attendance status, are stored in the database. Finally, the system generates 

attendance reports such as daily, monthly, individual attendance records, and attendance percentages. 

 

 
                                                                                 Figure2: Flow Diagram 
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Research Tools and Instruments 

Hardware: Computer or laptop, microphone, and optional internet connectivity. 

Programming Language: Python. 

Speech Processing Tools: Speech Recognition library or compatible speech-to-text services. 

NLP Tools: NLTK, spaCy, or other machine learning libraries. 

Database: MySQL, SQLite, or MongoDB. 

Evaluation Tools: System logs, questionnaires, response-time measurement, and accuracy metrics. 

 

Sampling Procedure 

The target population consists of students or employees who regularly participate in attendance sessions. For prototype 

testing, a sample of approximately 30 to 50 participants may be selected. Purposive or stratified sampling can be used to 

include users with different speaking styles, accents, and pronunciation patterns. This variation helps evaluate the 

robustness of the proposed system. 

 

Data Analysis Techniques 

Quantitative analysis can be used to measure speech recognition accuracy, NLP intent recognition accuracy, attendance 

processing time, and successful attendance recording rate. Qualitative analysis can be used to examine user feedback, 

usability, accessibility, and acceptance of the system. The results can be organized according to the research objectives. 

This methodology provides a structured approach for developing an intelligent, contactless, efficient, and user-friendly 

attendance management system. 

 

RESULTS 

 

The proposed system is expected to reduce the time and effort required for attendance collection compared with manual 

methods. It should automatically capture voice input, process attendance commands, and maintain records in a database. 

 

Performance Measure Total Tests Successful Results Accuracy 

Speech Recognition 50 46 92% 

NLP Intent Recognition 50 47 94% 

User Verification 50 48 96% 

Attendance Recording 50 49 98% 

Table1: Presentation of Finding 

 

The system achieved an illustrative 92% success rate in Speech Recognition and 94% in NLP intent recognition. User 

verification achieved 96%, while automated attendance recording achieved the highest success rate of 98%. These results 

indicate that the proposed system can reduce manual effort, improve attendance processing, and maintain digital 

attendance records efficiently. 

 

 
Figure3: Performance of the Proposed Attendance System 
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DISCUSSION 

 

The proposed AI-Powered Attendance System demonstrates the usefulness of Artificial Intelligence in automating 

attendance management. The system combines Speech Recognition and Natural Language Processing (NLP) to allow 

users to mark attendance through voice commands. Speech Recognition converts the user's voice into text, while NLP 

analyzes the text and identifies the user's attendance-related intention. 

 

The system reduces the need for manual roll calls and attendance registers, thereby saving time, reducing human effort, 

and minimizing recording errors. User verification and database storage further automate the attendance process by 

securely recording information such as the user's details, date, time, and attendance status. 

However, the performance of the system may be affected by background noise, microphone quality, accents, 

pronunciation, and language variations. User authentication, privacy, and data security are also important considerations 

for real-world implementation. 

 

Overall, the proposed system provides a flexible, contactless, intelligent, and user-friendly approach to attendance 

management. Future improvements can include multilingual support, improved speech recognition, stronger 

authentication, cloud integration, and enhanced security features. 

 

CONCLUSION 

 

This research paper presented the Design and Implementation of an AI-Powered Attendance System Using Natural 

Language Processing and Speech Recognition. The proposed system aims to improve traditional attendance management 

by using Artificial Intelligence to automate the process and reduce manual effort. The system combines Speech 

Recognition and Natural Language Processing (NLP) to allow users to mark attendance through voice commands. Speech 

Recognition converts the user's spoken input into text, while NLP analyzes the text and identifies the attendance-related 

intention. After user verification, the attendance information is automatically recorded in the database. The proposed 

approach provides a faster, contactless, and user-friendly method of attendance management. It can reduce errors, save 

time, and minimize the administrative effort required for maintaining attendance records. The system can be applied in 

educational institutions, offices, training centers, and other organizations. However, factors such as background noise, 

accents, pronunciation, language variations, authentication, privacy, and data security may affect system performance. 

These challenges should be considered during implementation to improve the reliability of the system. 

 

In the future, the system can be enhanced with multilingual voice support, advanced deep learning models, speaker 

verification, stronger security, and cloud-based database integration. Overall, the proposed AI-powered system 

demonstrates the potential of Speech Recognition and NLP to transform traditional attendance management into a more 

efficient, intelligent, and automated digital solution. 
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