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ABSTRACT 

The system introduces an efficient approach to maintaining logs in a laboratory environment, 

focusing on streamlined management of user access and resource usage. Utilizing face 

recognition technology, it automates the process of entry and exit logging by identifying users 

and associating them with specific systems in the lab, reducing the reliance on manual record-

keeping. Cameras track users in real-time, capturing entry and exit times which are stored in 

structured Excel files. The files are organized by system number and essential user details such 

as “Roll number”, “Name”, “Department”, “Year”, and section are included, ensuring that 

records are maintained without overwriting past entries . This approach supports secure, 

accurate logging and enhances overall resource management in educational and research lab 

contexts. 

1   Introduction 

In many educational and research laboratories, accurate tracking of user access and system 

usage is crucial for ensuring security, resource allocation, and accountability. Traditional 

methods of maintaining these logs, often reliant on manual entry or basic logging software, can 

be inefficient and prone to errors. Manual systems are not only time-consuming but also lack 

the robustness to handle high user volumes and extensive usage data, which are increasingly 

common in modern labs. To address these limitations, there is a growing need for a reliable, 

automated system that can seamlessly document laboratory usage without the burdens of 

manual oversight. 

Face recognition technology has emerged as an effective solution for automating various 

identification tasks in real-time environments. By utilizing this technology within a laboratory 

setting, it is possible to create a system that monitors and logs entry and exit points, ensuring a 

streamlined process for both users and administrators. This approach leverages high-precision 

face detection algorithms that capture facial data instantly, allowing users to interact with lab 

systems without the need for physical entry cards or check-ins. Through this method, it 

becomes possible to accurately track which systems each user engages with, providing essential 

data for system allocation and usage analysis. 

The log maintenance system captures detailed information that can benefit not only lab 

administrators but also help institutions to better understand lab usage patterns. This data-driven 

approach can reveal insights into peak usage times, system demand, and individual user habits, 

enabling more efficient management of lab resources. Such a system can further enhance 

security by ensuring that only authorized individuals have access to lab resources. Moreover, 

with detailed logs in place, any misuse or unauthorized access to laboratory equipment can be 
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traced with precision, adding an additional layer of accountability. 

The use of Excel files for storing and organizing log data provides an accessible and widely 

used format for record-keeping. Excel’s structured data organization, coupled with real-time 

updates, offers an efficient way to manage records without the need for complex database 

systems. By structuring the files according to system allocation, department, and user details, 

the log maintenance system enables lab administrators to retrieve information quickly and 

efficiently. This structure also supports long-term storage and easy access for future analysis, 

contributing to the system’s adaptability and scalability as lab requirements evolve. 

Ultimately, the integration of face recognition for log maintenance in laboratory settings 

represents a significant improvement over traditional methods, providing an efficient, secure, 

and user-friendly solution to tracking and managing lab resources. This automated approach 

reduces administrative workload, enhances data accuracy, and ensures that lab usage data is 

always up-to-date, supporting better decision-making and optimized lab operations.  

2  Literature Survey 

With the increasing demand for automated and efficient lab management systems, various face 

recognition techniques have been explored to streamline log maintenance and user tracking 

processes within lab environments. These advancements aim to enhance security and 

operational efficiency by minimizing manual intervention. 

Gonzalez et al. (2018) [1] investigated face recognition techniques for lab security systems, 

highlighting the effectiveness of Histogram of Oriented Gradients (HOG) for feature extraction. 

Their study demonstrated that the HOG model enables accurate user identification and logging 

by capturing key facial characteristics, making it suitable for real-time applications in labs. 

Kim and Cho (2019) [2] focused on the integration of the HOG model with support vector 

machines (SVMs) for face recognition in controlled environments. Their findings indicated that 

HOG-SVM approach enhances detection accuracy while maintaining low computational 

complexity, making it a viable solution for high- traffic lab settings where resource 

management is critical. 

Zhang et al. (2020) [3] explored the potential of face recognition for automated lab log systems, 

with an emphasis on HOG-based feature extraction combined with deep learning. Their 

research demonstrated that combining HOG features with neural networks enhances 

recognition rates significantly, particularly under varying lighting conditions, thus offering a 

more robust solution for lab environments. 

Singh and Patel (2021) [4] conducted a comparative analysis of face recognition models, 

emphasizing the advantages of HOG over other models like Local Binary Patterns (LBP) and 

Principal Component Analysis (PCA) in terms of speed and accuracy. Their study underscored 

HOG’s suitability for real-time lab applications due to its ability to handle diverse facial 

orientation and lighting conditions effectively. 

Ahmed et al. (2021) [5] examined the role of HOG in multi-user lab environments, 

implementing a face recognition system that utilizes HOG descriptors to differentiate between 
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multiple users simultaneously. They found that the model's ability to work in parallel computing 

environments makes it scalable for labs with high foot traffic, allowing seamless log updates 

for multiple users. 

Kumar and Rao (2022) [6] studied HOG's integration with OpenCV for lab security 

applications, focusing on entry-exit logging systems. Their work highlighted the efficiency of 

HOG in face detection using minimal hardware resources, proving it to be cost-effective for 

educational institutions seeking affordable lab management solutions. 

Park et al. (2022) [7] implemented a face recognition-based attendance system using the HOG 

model, showcasing its applicability in student labs where frequent user monitoring is required. 

Their results indicated that HOG’s low computational requirements allow it to operate 

effectively on standard lab computers without additional processing units, facilitating easy 

adoption. 

Wang and Lee (2023) [8] investigated hybrid approaches combining HOG and deep learning 

to enhance the accuracy of face recognition in lab systems. They found that while HOG 

provides quick and reliable feature extraction, integrating deep learning post-processing 

improves accuracy, particularly for facial images captured at different angles or with varying 

expressions. 

Li and Choi (2023) [9] explored real-time applications of HOG-based face recognition in lab 

environments, with a focus on system allocation and monitoring. Their study showed that 

HOG’s real-time capabilities support efficient log maintenance, enabling precise tracking of 

user interactions with lab systems. 

Cheng et al. (2023) [10] discussed the use of HOG for face recognition within lab log 

maintenance systems, emphasizing the model's adaptability to existing security frameworks. 

Their research highlighted that HOG’s compatibility with different operating systems and 

hardware configurations makes it an accessible choice for laboratories looking to upgrade their 

logging mechanisms without major infrastructural changes. 

3  Existing System 

The existing systems for maintaining logs in laboratory environments typically rely on manual 

or semi- automated methods, which often involve physical sign-in sheets or basic computer-

based logging programs. In many educational or research labs, students and researchers 

manually record their entry and exit times, which are later verified by lab personnel or faculty. 

This approach, while straightforward, is prone to errors and can be time-consuming, especially 

in high-traffic labs where multiple users interact with various systems and equipment 

throughout the day. Consequently, manual systems can lead to inaccuracies and a lack of real- 

time information on lab usage, impacting both operational efficiency and security. 

 To address some of these challenges, many labs have adopted card-based entry systems, where 

users swipe identification cards to record their access times. This type of system partially 

automates log maintenance by capturing electronic records of each entry and exit. While this 

method does reduce some of the administrative burden associated with manual logging, it still 



ISSN (Online): 2583-7052 

 

Page 340 of 345 

 

International Journal of Advanced Trends in Engineering and Management (IJATEM) 
pp. 337-345 

 

has limitations. Card-based systems can be prone to user error if individuals forget to swipe 

their cards upon entry or exit. Additionally, lost or forgotten cards can hinder access, requiring 

personal assistance and creating potential security risks if unauthorized individuals gain access 

to these cards. 

Biometric systems, such as fingerprint scanners, have also been implemented in some labs to 

enhance security and streamline log maintenance. These systems are more reliable than card-

based systems, as biometric data is unique to each individual and reduces the risk of 

unauthorized access. However, fingerprint recognition systems can be slower in high-traffic 

environments, as each user must pause to place their finger on the scanner. Additionally, some 

users may find the process inconvenient, particularly in settings where sanitation is essential, 

such as laboratories dealing with sensitive or hazardous materials. This can lead to bottlenecks 

and a less seamless user experience. 

Another approach in use is RFID-based tracking, where individuals carry RFID-enabled tags 

that automatically register their presence when they enter or exit a lab space. While this is a 

step forward in automating the process, it is still subject to certain limitations, such as the need 

for users to consistently carry their RFID tags. Additionally, RFID systems can require 

substantial infrastructure investment, and issues such as signal interference can impact 

reliability, particularly in lab environments with a high density of electronic equipment. As a 

result, RFID systems may not always capture accurate logs, and lab managers still face 

challenges in maintaining a fully automated record of system usage. 

In summary, existing log maintenance systems in labs, while evolving, often fall short of 

providing a fully automated, real-time, and user-friendly solution. Issues with accuracy, 

security, and ease of use remain significant, especially in environments where quick, secure 

access is essential. These challenges point to the need for a more advanced system that leverage 

current technologies like face recognition to seamlessly capture entry and exit logs, reduce 

manual errors, and enhance the overall management of lab resources without disrupting 

workflow or user experience. 

4 Proposed System 

The proposed system introduces an advanced, automated log maintenance solution for 

laboratory environments, leveraging face recognition technology to streamline the process of 

tracking user entry, exit, and system usage. Unlike traditional methods, this system eliminates 

the need for manual log entries or physical access cards, ensuring a seamless and accurate 

record of lab activity. By using real-time face recognition, the system can instantly identify users 

as they enter and exit, associating their activity with specific lab systems. This approach enhances 

both security and efficiency, providing a reliable alternative to outdated log maintenance 

practices 

One of the primary features of the proposed system is its use of multiple cameras at entry and 

exit points, which enables precise tracking of user movement within the lab. As users enter, the 

face recognition algorithm identifies them and logs the entry time, along with details like system 
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allocation, in an organized format. Structured Excel files are then used to store this data, which 

can be easily accessed by lab administrators. Additionally, exit times are logged when users 

leave, allowing for a complete and automated record of lab usage without requiring any action 

from the users themselves. This hands-free operation not only reduces the chance of errors but 

also provides lab managers with real-time data for monitoring and analysis. 

 The system’s design also emphasizes scalability and adaptability to diverse lab settings. By 

using a CSV file for system allocation, the system allows for flexibility in updating or managing 

user assignments across various lab systems. Each system’s logs are maintained separately in 

Excel files, which automatically update with every new user entry and exit, preserving all 

historical data without overwriting past entries. This structured file organization enables lab 

administrators to view logs based on specific systems, users, or timeframes, improving data 

traceability and enabling a more organized and comprehensive approach to log management. 

Security is further enhanced by the face recognition component, which ensures that only 

authorized users are granted access to lab resources. Unlike card-based or RFID systems, which 

can be susceptible to unauthorized use if cards or tags are misplaced, face recognition provides 

a secure method of verification that is unique to each individual. This feature is particularly 

valuable in labs where high-security standards are necessary, as it reduces the likelihood of 

unauthorized access and maintains a secure environment for research and educational activities. 

Overall, the proposed system offers a robust, user-friendly, and automated solution for 

laboratory log maintenance. By replacing manual processes with face recognition, the system 

simplifies log management while enhancing accuracy, security, and efficiency. This solution 

not only saves time for both users and lab “managers” but also provides a scalable, adaptable 

platform that can support future expansion as lab needs evolve. With its seamless integration of 

face recognition technology, this system presents a forward-thinking approach to resource 

management in modern lab environments.  

5 Methodology 

The methodology of the proposed system focuses on implementing a fully automated lab log 

maintenance solution using face recognition technology to ensure precise tracking of user 

activity within the lab. This section details the step-by-step process involved in developing, 

configuring, and deploying the system, including the technologies used, the structure of the data 

flow, and the steps for capturing and maintaining user logs effectively. The goal is to create a 

system that operates seamlessly in real-time, capturing entry and exit logs without manual 

intervention while offering scalability and security for diverse lab environments.  

System Setup and Hardware Configuration 

The system is designed to function with multiple cameras positioned at designated entry and 

exit points of the lab. Each camera operates as a separate device with unique indexes, allowing 

the software to differentiate between an entry and exit event. High-definition cameras are used 

to ensure that facial features are captured accurately for reliable identification. Each camera is 
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connected to a processing unit that runs the face recognition algorithm in real-time. The 

processing unit is also responsible for storing logs in an organized manner, ensuring that all 

entries and exits are recorded as the user moves through the lab. 

Face Recognition and User Identification 

The face recognition component of the system is powered by the face_recognition library, 

which utilizes deep learning-based algorithms to capture and identify faces. The system is 

initially trained on a dataset of authorized users, with each user’s image and details stored in 

the system allocation file. When a user’s face is detected, the system compares it to stored data 

using the HOG (Histogram of Oriented Gradients) feature extraction method to ensure high 

accuracy. If a match is found, the system associates the user with the allocated system and 

records the entry or exit time. This ensures that only verified users have access, enhancing lab 

security. 

Data Management and Log Creation 

Upon successful identification, user data, including name, “Roll number”, “Department”, 

Year”, and “Section”,is recorded along with the entry or exit time. The system stores this 

information in an organized Excel file for each specific system using the OpenPyXL library. 

These Excel files are structured to include fields such as serial number, date, time, and user 

details. This design prevents any data overwriting and allows for historical log maintenance by 

continuously appending new records. For each user session, logs are automatically updated 

and stored, making them easily accessible for lab managers. 

System Allocation and CSV File Integration 

A CSV file is used for managing the system allocation, specifying which user is assigned to 

which lab system. This file is essential for updating user-system associations and ensures that 

log data is correctly mapped to each specific system within the lab. The CSV file is read and 

updated by the system whenever new user data is added, which provides flexibility for adding 

or modifying user allocations. This approach allows the system to adapt to changes in lab usage 

and supports multiple users accessing various systems simultaneously without conflicts in the log 

records. 

Real-Time Operation and Data Security 

The proposed system is designed for real-time operation, with each camera continuously 

scanning for faces and processing them instantaneously. Access to lab resources is limited to 

authorized personnel only, as each user must be recognized by the face recognition algorithm to 

maintain data security additionally, the system can be configured to export data to a secure 

location, preventing unauthorized access to the logs. This ensures that all data remains accurate, 

traceable, and protected, providing a reliable and secure method for maintaining lab logs. 

In summary, the methodology integrates face recognition, real-time data processing, and 
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organized data storage to create a comprehensive system for lab log maintenance. This approach 

streamlines lab management, improves security, and reduces administrative workload, all while 

providing a scalable and adaptable solution that meets the needs of modern laboratory 

environments. 

 

 
 

Advantages 

 The proposed face recognition-based lab log maintenance system introduces numerous 

advantages that streamline lab management, improve security, and enhance user 

convenience. These benefits can be broadly categorized into automation, security, data 

accuracy, real-time data accessibility, and scalability. 

1. Complete Automation and Efficiency 

The system automates the entire log maintenance process, from detecting users the entry points 

to recording exit times, with minimal manual intervention. Face recognition technology 

eliminates the need for manual sign-ins, badges, or swipe cards, significantly reducing 

“administrative”, workload. This automation ensures a seamless experience for both lab 

managers and users, as entries and exits are recorded instantly and accurately, allowing staff 

to focus on more critical tasks rather than log maintenance. 

2. Enhanced Security through Face Recognition 

Security is a fundamental advantage, as the system uses unique, biometric face data to 

authenticate individuals. Unlike card or RFID systems that can be bypassed or misused if lost, 

face recognition offers a robust and reliable form of access control. This enhances safety by 

ensuring that only authorized personnel can access lab resources, preventing unauthorized 

individuals from entering the facility. For high-security labs, this feature is invaluable in 

maintaining a controlled environment for sensitive data, experiments, or equipment. 

3. High Accuracy and Reduction in Errors 

Face recognition technology, coupled with the “Histogram of Oriented Gradients (HOG) 

model”, offers a high level of accuracy, even in variable lighting conditions. This reduces the 

chances of misidentification, ensuring accurate tracking of each individual’s usage history. By 
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eliminating the errors commonly found in manual or card-based logs, the system maintains a 

dependable record that can serve as an accurate database for analyzing usage patterns or 

fulfilling audit requirements. 

4. Real-Time Data Accessibility and Easy Record Management 

The system provides real-time data on lab usage, which is immediately accessible to lab 

administrators. “Logs are automatically organized into structured Excel files, allowing 

administrators to view usage data by user, date, or system, thus enhancing traceability.” By 

having up-to-date information on who is currently in the lab, administrators can more 

effectively manage resources and improve lab workflow, especially during peak hours. 

5. Scalability and Adaptability 

This system is highly adaptable and can be easily scaled to accommodate more users or systems 

as the lab grows. The use of a CSV file for system allocation allows for easy modification, 

ensuring the system remains relevant even as lab requirements change. This scalability makes 

it ideal for a wide range of laboratory environments, from small educational labs to large 

research facilities, providing flexibility for future expansions. 

6 Future Scope 

The face recognition-based lab log maintenance system offers promising potential for future 

developments and enhancements to meet the evolving needs of modern labs. As technology 

advances, the following areas represent possible future scopes for the system:  

1. Integration with Advanced Biometric Systems 

To further enhance security and precision, future iterations could incorporate additional 

biometric data, such as iris recognition or voice identification. This multi-factor authentication 

approach could provide an extra layer of security, especially in labs dealing with high-risk or 

sensitive data, thus creating a more comprehensive user verification system. 

2. Cloud-Based Data Management and Analysis 

Integrating cloud-based data storage would allow lab administrators to access logs remotely, 

providing more flexibility in managing data across multiple locations. Additionally, cloud 

storage would facilitate advanced data analytics, where usage patterns could be analyzed over 

time to optimize lab resources. This feature would enable predictive analysis for lab usage 

trends, supporting better planning and resource allocation.  

3. Enhanced Real-Time Monitoring with IoT Integration 

By integrating Internet of Things (IoT) devices, the system could monitor environmental factors 

within the lab, such as temperature, humidity, and equipment status. Real-time monitoring of 

these factors alongside user logs would help maintain optimal lab conditions and support 

preventive maintenance, reducing the likelihood of equipment downtime and ensuring a safer 

lab environment.  
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4. Machine Learning for Predictive Analysis 

Incorporating machine learning algorithms could allow the system to recognize usage patterns, 

predict peak usage times, and even alert administrators to potential anomalies. For instance, if 

an unauthorized user attempts entry multiple times, the system could detect and alert security 

personnel, improving overall safety. Machine learning models could also help forecast user 

demand, optimizing resource allocation and reducing energy consumption. 

5. Mobile Application for User Access and Notifications 

Developing a mobile application could offer users and administrators remote access to the 

system, with features like notifications for lab availability, entry approvals, and real-time 

updates on lab occupancy. Such an application would enhance the user experience, enabling 

easy access and management, especially for lab administrators who can receive alerts and 

manage logs on the go. 

7  Conclusion 

The implementation of an automated lab log maintenance system powered by face recognition 

presents a transformative approach to managing laboratory resources and ensuring secure, 

efficient access control. This system overcomes the limitations of traditional manual logging 

methods by providing a seamless, accurate, and user _friendly solution that enhances lab 

security, operational efficiency, and user convenience. By using face recognition technology, the 

system automates the logging of entry and exit times, minimizes human errors, and provides lab 

managers with reliable, real-time data on lab usage. With its scalability and adaptability, this 

system is designed to grow alongside the lab, supporting a range of configurations and 

expanding to accommodate future requirements. Overall, this system not only simplifies the 

management of “lab resources” but also establishes a secure and efficient environment that 

meets the needs of modern labs. 
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