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Abstract 

This paper presents a multimodal biometric attendance system that integrates face recognition 

and voice authentication to automate attendance management in academic environments. 

Traditional attendance methods are often inefficient and vulnerable to manipulation such as 

proxy attendance. The proposed system utilizes facial feature extraction and speaker 

embedding techniques to ensure accurate identification of students. A role-based architecture 

is implemented, allowing teachers to manage subjects and record attendance, while students 

authenticate using biometric inputs. The system is supported by a cloud-based backend for real-

time data storage and retrieval. Experimental results indicate improved accuracy, reduced 

manual effort, and enhanced security compared to conventional methods. The integration of 

multiple biometric modalities increases system robustness and reliability [1][4]. 
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1. Introduction 

Attendance tracking is an essential task in educational institutions, traditionally performed 

using manual methods such as roll calls or paper-based registers. These approaches are time-

consuming, error-prone, and susceptible to fraudulent practices like proxy attendance. With 

advancements in artificial intelligence and biometric technologies, automated systems have 

emerged as effective alternatives [1]. 

Biometric systems rely on unique physiological or behavioral characteristics such as face, 

fingerprint, or voice for identification. Face recognition is widely used due to its non-intrusive 

nature, while voice recognition provides an additional authentication layer. However, unimodal 

systems often face limitations due to environmental factors or data variability [2][3]. 

To overcome these challenges, multimodal biometric systems combine multiple identification 

methods to improve accuracy and robustness. This paper proposes a system that integrates face 

and voice recognition for secure and automated attendance management using a cloud-based 

architecture. 
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2. Literature Review 

Various studies have explored biometric-based attendance systems using different modalities. 

Face recognition systems have been widely implemented using machine learning and deep 

learning techniques. Methods such as Eigenfaces and deep neural networks have demonstrated 

effective performance in identifying individuals from images [5]. 

Voice recognition systems analyze speech signals to authenticate users based on vocal features. 

These systems utilize feature extraction and pattern matching techniques but are often sensitive 

to noise and environmental disturbances [4]. 

Recent research highlights the advantages of multimodal systems, where combining multiple 

biometric traits enhances reliability and reduces error rates. Such systems mitigate the 

weaknesses of individual modalities and provide better security against spoofing attacks [1]. 

Despite these advancements, many existing systems lack real-time processing capabilities and 

user-friendly interfaces. The proposed system addresses these limitations by integrating 

biometric recognition with a cloud-based platform and an interactive user interface. 

 

3. Proposed System Architecture 

3.1 System Architecture 

The proposed system follows a client-server architecture consisting of two primary user roles: 

teacher and student. The frontend is developed using a Python-based framework, while the 

backend is implemented using a cloud database service [8]. 

The system includes the following components: 

• User Authentication Module  

• Face Recognition Module  

• Voice Recognition Module  

• Subject Management Module  

• Attendance Processing Module  

• Cloud Database  

Teachers can create subjects, manage enrollments, and record attendance, while students can 

register, authenticate, and access attendance records. 
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3.2 Data Collection Module 

The data collection module captures biometric data during user registration. Facial images are 

acquired through a camera interface, and voice samples are recorded using a microphone. The 

collected data is preprocessed to improve quality and remove noise. 

Facial images are converted into feature embeddings using pre-trained models, while voice 

signals are processed into spectral representations for speaker identification. These embeddings 

are stored securely in the database and used for future matching [6][7]. 

3.3 Attendance Processing Module 

The attendance processing module integrates outputs from face and voice recognition systems. 

During attendance marking, multiple images or audio inputs are analyzed to detect and identify 

students. 

The system aggregates detection results across multiple inputs to improve reliability. Students 

are marked present if identified successfully in at least one input source. The final attendance 

records are generated with timestamps and stored in the cloud database for further analysis. 

4. Methodology 

4.1 Registration Phase 

Students and teachers register by providing personal details and biometric data. Facial 

embeddings and voice embeddings are generated and stored in the database. 

4.2 Face Recognition 

Face recognition is implemented using feature extraction techniques that generate 128-

dimensional embeddings. A Support Vector Machine (SVM) classifier is trained on these 

embeddings to identify students. Matching is validated using Euclidean distance thresholds 

[6][7]. 

4.3 Voice Recognition 

Voice recognition is performed using speaker embedding models. Audio signals are processed 

to extract features, and similarity scores are computed using cosine similarity. A threshold-

based approach is used to determine identity [4]. 

4.4 Multimodal Fusion 

The system combines face and voice recognition results to enhance accuracy. If one modality 

fails due to environmental factors, the other can compensate, ensuring reliable attendance 

marking. 

4.5 Attendance Logging 

Detected student identities are mapped to enrolled subjects, and attendance records are stored 

with timestamps in the database. 
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5. System Implementation and UI 

The system is developed using Python with a Streamlit interface and integrates 

authentication, biometric processing, and attendance management modules. Supabase is used 

as the backend for secure storage of user data, subjects, and attendance records. Face 

recognition is implemented using dlib with an SVM classifier, while voice recognition uses 

Resemblyzer for speaker identification. The system provides separate dashboards for teachers 

and students, supporting subject creation, enrollment, and attendance marking through image, 

camera, or voice inputs with real-time cloud synchronization. 

5.1 Home Page Interface  

 
5.2 Student dashboard

 

 

https://ijsrem.com/


      
                  International Journal of Scientific Research in Engineering and Management (IJSREM) 
                            Volume: 10 Issue: 04 | April - 2026                          SJIF Rating: 8.659                                    ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                    |        Page 5 
 

5.3 Teacher Dashboard 

 

5.4Attendance Record 

 

6. Experimental Results and Discussion  

The proposed multimodal biometric attendance system was tested using face and voice inputs 

under different classroom-like conditions. The face recognition module showed reliable 

performance in controlled lighting environments, while the voice recognition module provided 

additional verification in normal noise conditions [6][7]. The combination of both modalities 

improved overall accuracy and reduced misclassification compared to single biometric systems 

[1][5]. The system successfully identified students and recorded attendance in real time using 
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a cloud database [8]. However, performance was slightly affected in cases of poor lighting, 

occlusion, or background noise, indicating the need for improved robustness in uncontrolled 

environments [2][3].  
7. Conclusion and Future Work 

This paper presented a multimodal biometric attendance system using face and voice 

recognition for automated attendance management. The system reduces manual effort, 

improves accuracy, and prevents proxy attendance by using biometric authentication [1][4]. 

The integration of a cloud-based backend ensures real-time data storage and easy access for 

teachers and students [8]. Future improvements may include the use of deep learning models 

for higher accuracy [5], deployment as a mobile application, addition of more biometric 

modalities such as fingerprint recognition, and enhancement of system performance in noisy 

and low-light environments [2][3]. 
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