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Abstract: This paper presents the development of an advanced attendance marking system that integrates voice recognition,
speech-to-text summarization, and face recognition technologies. The system utilizes voice recognition to transcribe spoken
words into text and implements speech-to-text summarization algorithms to condense the transcribed text into concise summaries.
Face recognition technology is integrated for accurate identification of individuals, enhancing the accuracy and efficiency of
attendance recording processes. The system provides a user-friendly interface for both administrators and end-users, ensuring
robust data security and compliance with privacy regulations. It is optimized for performance and scalability to accommodate
varying user loads. Comprehensive testing is conducted to evaluate the system’s accuracy, efficiency, and user satisfaction. This
solution offers a reliable and secure method for attendance marking in educational and organizational settings, contributing to the
advancement of attendance marking systems through the integration of innovative technologies.

Index Terms - Voice Recognition, Speech-to-Text Summarization, Data Security, Face Recognition.

. INTRODUCTION

In the modern era, the demand for efficient and accurate attendance marking systems has increased significantly across various
sectors, including education and organizational management. Traditional methods of attendance tracking, such as manual roll calls
and sign-in sheets, are often time-consuming, prone to errors, and susceptible to fraudulent practices. To address these challenges,
we propose the development of an advanced attendance marking system that integrates voice recognition, speech-to-text
summarization, and face recognition technologies. The core objective of this project is to enhance the accuracy, efficiency, and
security of attendance recording processes. By leveraging cutting-edge technologies, we aim to create a comprehensive solution
that not only simplifies attendance management but also ensures robust data security and compliance with privacy regulations.
Voice recognition technology will be utilized to transcribe spoken words into text, allowing for a seamless and hands-free
attendance marking process. This will be particularly beneficial in environments where manual input is impractical or disruptive.
Additionally, speech-to-text summarization algorithms will be implemented to condense the transcribed text into concise
summaries, facilitating quick and efficient data processing. Face recognition technology will play a crucial role in accurately
identifying individuals, thereby eliminating the possibility of impersonation and ensuring that attendance records are both reliable
and verifiable. By integrating these advanced technologies, our system will provide a user-friendly interface for both administrators
and end-users, making the attendance marking process intuitive and straightforward. Moreover, the system will be designed with
scalability in mind, capable of accommodating varying user loads without compromising performance. Comprehensive testing will
be conducted to evaluate the system's accuracy, efficiency, and user satisfaction, ensuring that it meets the highest standards of
reliability and usability.

In conclusion, the proposed advanced attendance marking system represents a significant advancement in the field of
attendance management. By harnessing the power of voice recognition, speech-to-text summarization, and face recognition
technologies, we aim to offer a reliable, secure, and user-friendly solution that addresses the limitations of traditional attendance
tracking methods. This system has the potential to transform attendance management practices in educational and organizational
settings, contributing to the broader goal of integrating innovative technologies into everyday processes.

Il. RELATED WORK

The development of an advanced attendance marking system leveraging voice recognition, speech-to-text summarization, and
face recognition technologies builds upon significant research and development in these fields. In this section, we review related
work and key advancements in these technologies, as well as relevant algorithms that have been developed and refined over the
years [1]. However, much research works have difficulties in accuracy and integration of face and voice recognitions and
processing the speech, there are many developments in different algorithms and methods like:
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2.1 Voice Recognition:

Voice recognition technology has seen substantial progress over the past few decades. Early systems were limited by
computational power and the complexity of human language, but advancements in machine learning and neural networks have
dramatically improved performance [2].

2.2 Google Cloud Speech-to-Text:

Google's Speech-to-Text API is a highly accurate speech recognition system that supports multiple languages and dialects. It
utilizes deep learning models, including recurrent neural networks (RNNs) and convolutional neural networks (CNNs), to process
and transcribe spoken language in real-time.

2.3 IBM Watson Speech to Text:

IBM's solution employs similar deep learning techniques, focusing on converting audio and voice into written text with high
accuracy. The system is designed to handle noisy environments and multiple speakers, making it suitable for real-world
applications [3].

2.4 Microsoft Azure Speech Service:
This service offers robust voice recognition capabilities, leveraging Microsoft's advancements in Al and natural language
processing (NLP). It supports continuous speech recognition and provides extensive customization options for various use cases.

2.5 Speech-to-Text Summarization:
Summarization of transcribed text is essential for condensing information and improving usability. Various algorithms and
models have been developed for this purpose [4].

2.6 BERT (Bidirectional Encoder Representations from Transformers):
BERT has revolutionized NLP by providing a deep bidirectional understanding of language. It can be fine-tuned for
summarization tasks, offering high-quality abstract summaries [5].

2.7 NLTK and SpaCy:
These libraries provide extensive tools for NLP, including text summarization. They are widely used in both research and
practical applications for preprocessing, tokenization, and summarization tasks [6].

2.8 Deep Face:
This open-source framework leverages deep learning models such as VGG-Face, Google FaceNet, OpenFace, and DeeplD to
provide state-of-the-art face recognition capabilities [7].

2.9 Microsoft Azure Face API:
Microsoft's Face API offers advanced face detection and recognition services. It uses deep neural networks to provide high
accuracy in identifying and verifying individuals.

2.10 Amazon Recognition and Google Cloud Vision:
These cloud-based services provide scalable and accurate face recognition capabilities. They leverage extensive datasets
and sophisticated machine learning models to ensure high performance in various conditions.

1. METHODOLOGY

The methodology of this project involves several key stages, including system design, technology integration, algorithm
development, implementation, testing, and evaluation. Each stage is crucial for ensuring the successful development and
deployment of the advanced attendance marking system. Here is a detailed explanation of the methodology:

3.1 System Design:
3.1.1 Requirement Analysis
e  Objective: Define the functional and non-functional requirements of the system.
e Activities:
o Conduct stakeholder interviews to gather requirements.
o Analyze existing attendance systems and identify gaps.
o Define user stories and use cases.
3.1.2 Architectural Design
e Obijective: Develop a high-level architecture of the system.
e Activities:
o Design the system architecture including front-end, back-end, and database components.
o Define communication protocols between different components.
o Create data flow diagrams and system flowcharts.
3.2 Technology Integration:
3.2.1 Voice Recognition Integration
e  Objective: Implement voice recognition to transcribe spoken words into text.
e Technologies: Google Cloud Speech-to-Text, IBM Watson Speech to Text, Microsoft Azure Speech Service.
e Activities:
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o Set up APIs for voice recognition services.
o Configure models to recognize various accents and languages.
o Develop modules to handle audio input and convert it to text [8].
3.2.2 Speech-to-Text Summarization
e Objective: Summarize transcribed text to create concise attendance records.
e Technologies: BERT, GPT, T5, NLTK, SpaCy.
e Activities:
o Fine-tune pre-trained models for summarization tasks.
o Implement text preprocessing and tokenization.
o Develop algorithms to generate concise summaries of transcribed text [9].
3.2.3 Face Recognition Integration
e Obijective: Accurately identify individuals using face recognition.
e Technologies: OpenCV, Dlib (face_recognition library), Microsoft Azure Face APl, Amazon Recognition.
e  Activities:
o  Set up face recognition APIs and libraries.
o Train models on a dataset of faces to improve accuracy.
o Develop modules to capture, detect, and recognize faces in real-time.

3.3 Evaluation:
3.3.1 Accuracy Evaluation
e Obijective: Measure the accuracy of voice recognition, summarization, and face recognition.
e Activities:
o Use standard metrics like WER (Word Error Rate) for voice recognition.
o Evaluate summarization quality using ROUGE scores.
o Assess face recognition accuracy using precision, recall, and F1 scores.

IV. EXPERIMENTAL EVALUATION AND ANALYSIS

The experimental evaluation and analysis of the advanced attendance marking system is crucial to validate its effectiveness,
accuracy, and usability. This section outlines the evaluation procedures, metrics, and results for each component of the system
voice recognition, speech-to-text summarization, and face recognition followed by a comprehensive analysis.

Speech Input

Capture Speech

Mic nihom-

Speech-to-Text Conversion Face Recognition
Convert Speech to Text Recognize Presentee
Text Do klnnnr lcon Camjera
Text Summarization Database Query
Summarize Text Query Database for Presentee Information
Summary Doctspent Icon Database Icon
Output Generation
Generate Output with Presentee Name, Duration, Date & Time, and Summary

Figure 4.1 Architecture of Proposed work

4.1 WORKING:

For the recognition of actions in the videos and images, capturing of spatial (visual content) and temporal evolutions over the
time is very essential. This architecture utilizes the strengths of the convolutional neural networks (CNNs) and long short-term
memory (LSTM) networks to do the task.

4.1.1 Preparation:

Data preprocessing includes resizing, normalization, and augmenting to maintain the consistency and the robustness of the data
across all the videos and images. Here, we used batch normalization to standardize the inputs to a layer for each mini batch,
stabilizing the learning process and improving the training speed and performance [10]. The formula is as follows:

== y=72+p

4.1.2 Feature Extraction:

A pre-trained CNN extracts the meaningful features from any frame of the video or directly from the image, thus learning the
appropriate visual clues reasonably [11]. Here, we used Max pooling which reduces the dimensionality of feature maps by taking
the maximum value over a defined window, retaining the most significant features and reducing computational load. The formula
for each window is as follows:
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y = max(x; ;)

4.1.3 Temporal Representation:

In the case of films these characteristics are combined to create a 3D tensor that puts the temporal features orderly to record the
motion sequence [12].

4.1.4 Memory Utilization:

Then the stack of fully connected LSTM (FCLSTM) layers takes over, and each layer's grid of LSTM cells remembers the
information from the previous frames when processing the current one. This makes the network discover the complex relationships
between the features in the time series.

4.1.5 Decision Making:

A classification head processes the output of the FCLSTM layers, combining the information, and then converts it to the
probabilities for each individual action using methods like fully connected layers or global poolingen.
4.1.6 Training and Refinement:

The whole network is being trained using a proper loss function (e.g., categorical cross-entropy) and techniques such as dropout
and batch normalization to prevent the overfitting. Training entails the use of adjusted learning rates and gradients to tune the
networks predictive accuracy.

4.1.7 Testing and Iteration:

The trained network is then verified on a separate validation or test dataset using the accuracy or F1 score as the metrics. Upon
such an evaluation, the network goes through the fine-tuning process, which involves altering the hyperparameters or the
architecture itself to achieve better performance.

4.2 EVALUATION METRICES:
Press 'S' to start recording: s
Recording speech for VAMSI...
Speech Recognition Result: kya hua Chandra recording recording
Summary: kya hua Chandra recording recording recording. Chandra: “I am a person of faith. I believe in God. I am a believer in God"

[nltk_data] Downloading package punkt to

[nltk _data] Ci\Users\krish\AppData\Roaming\nltk data...

[nltk data] Package punkt is already up-to-datel

ROUGE Scores: [{'rouge-1": {'r': 1.0, 'p': 0.23529411764705882, 'f': 0.38005237786848074}, 'rouge-2': {'r': 1.0, 'p'
uge-1': {'r': 1.0, 'p': 0.23529411764705882, 'f': 0.38095237786848074}}]

WORD ERROR RATE: 4.8

Recording speech for VAMSL...

Speech Recognition Result: educational settings corporate training sessions professional development workshops virtual meetings and

essional development workshops virtual meetings and virtual meetings are some of the method

' 0.2, 'f': 0,33333332055595564}, 'ro

Summary: educational settings corporate training sessions
s used in professional development training. For more information on how to get involved with professional development, visit www.courses.org.
ROUGE Scores: [{'rouge-1": {'r': 1.0, 'p': 0.34375, 'f': 8.5116279031692808}, 'rouge-2': {'r': 1.8, 'p': 0.2857142857142857, 'f': 0.4444444409876544}, 'r

ouge-1't {'r': 1.0, 'p': 0.34375, 'f': 0.5116279031692808}}]
WORD ERROR RATE: 2,5454545454545454

[nltk data] Downloading package punkt to

[nltk data]  C:\Users\krish\AppData\Roaming\nltk data...
[nltk_data] Package punkt is already up-to-date!
Recording speech for VANST...

o D SRR MR S AL |

ROUGE Scores: [{'rouge-1'": {'r': 1.0, 'p': 0.23520411764705882, 'f': 0.38095237786848074}, 'rouge-2":

uge-1": {'r' 1.0, 'p't 0.23520411764705882, 'f': 0,38095237786848074}})

WORD ERROR RATE: 4.8

Recording speech for VAMSI...

Speech Recognition Result: educational settings corporate training sessions professional development workshops virtual meetings and
Figure 4.2 Evaluation Metrics

('r's 1.0, 'p' 0.2, ‘'t 0.33333333055555564),

Voice Recognition: Word Error Rate (WER), accuracy, latency.
Speech-to-Text Summarization: ROUGE scores (ROUGE-1, ROUGE-2, ROUGE-L), precision, recall, F1-score.
Face Recognition: Precision, recall, F1-score, accuracy, false acceptance rate (FAR), false rejection rate (FRR).
System Performance: Response time, throughput, scalability.
4.2.1Voice Recognition Metrics:
4.2.1.1 Word Error Rate (WER): WER is a common metric for measuring the performance of a speech recognition system. It
calculates the ratio of the number of errors to the total number of words spoken.
wER_ STDHI
A.'
e  SSSis the number of substitutions.
e DDD is the number of deletions.
e |ll'is the number of insertions.
e NNN is the total number of words in the reference.
4.2.1.2 Accuracy: Accuracy in the context of voice recognition typically refers to the percentage of correctly recognized words out

ccuracy — 0 X
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4.2.1.3 Latency: Latency is the time taken by the system to process an input and produce an output. It is critical in real-time
applications.:

Latency=End Time—Start Time

4.2.2 Speech-to-Text Summarization Metrics:
4.2.2.1 ROUGE Scores: ROUGE (Recall-Oriented Understudy for Gisting Evaluation) measures the quality of summaries by
comparing them to reference summaries. Key variants include ROUGE-1, ROUGE-2, and ROUGE-L.
e ROUGE-1: Measures the overlap of unigrams (single words) between the system and reference summaries.
e ROUGE-2: Measures the overlap of bigrams (two-word sequences).
e ROUGE-L: Measures the longest common subsequence (LCS), capturing sentence-level structure similarity.
ROUGE-N (e.g., ROUGE-1, ROUGE-2):

Z S {Reference Summaries} Z gram ©{S} Count match ( gram,, )

ROUGE-N =
1 .
ES-’ {Reference Summaries} EL;LEU.M,I ={S} Count (gl am u)
ROUGE-L:
ROUGE-L — LCSl ecall | LCS})L‘N&&LUIL
" x = —
2
Where:
o _ LOS(system,reference)
« LC ST““‘” - length(reference)
LCS(system,reference)
o LC S]Jre(‘ihiuu = T TJenethisvatem)

length(system)
4.2.2.2 Precision, Recall, and F1-Score
Precision: The ratio of correctly predicted positive observations to the total predicted positives

TP
TP + FP

Precision =

Recall: The ratio of correctly predicted positive observations to all observations in the actual class

TP

Recall = ———
AT TP LN

F1-Score: The harmonic means of precision and recall

F1-Score — —rocision x Recall
Precision + Recall

4.2.3 Face Recognition Metrics:
4.2.3.1 Accuracy The proportion of correctly identified instances out of the total instances.
TP + IN
TP +1IN + FP + FN

4.2.3.2 Precision, Recall, and F1-Score: Same definitions and formulas as those used in speech-to-text summarization.
4.2.3.3 False Acceptance Rate (FAR) The rate at which unauthorized persons are incorrectly accepted by the system.

Accuracy =

FAR = r
' FP+TN
4.2.3.4 False Rejection Rate (FRR): The rate at which authorized persons are incorrectly rejected by the system.
FRR — — N
TP + FN

4.2.4. System Performance Metrics:

4.2.4.1 Response Time: The time taken by the system to respond to a request.
Response Time= End Time—Start Time

4.2.4.2 Throughput: The number of requests the system can handle per unit time.

Total Requests
Total Time

Throughput =
V. CONCLUSION

The implementation of face recognition technology streamlines attendance management processes, significantly reducing the
time and effort required for manual tracking. This integration enhances security measures, mitigating the risk of unauthorized
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access and fraudulent activities. The system’s intuitive interface improves user experience, providing administrators and users with
easy access to attendance records and system functionalities, ensuring a smooth meeting environment.

Designed to accommodate varying organizational needs and attendance scenarios, the system is scalable, ensuring flexibility
and adaptability to evolving requirements. Adherence to data protection regulations and privacy standards ensures the integrity and
confidentiality of biometric data collected for attendance purposes. This project represents a significant technological advancement,
fostering innovation and paving the way for future developments in attendance management and related fields.

Ultimately, the attendance marking system enhances operational efficiency, promoting productivity and effectiveness in
organizational processes.
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