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ABSTRACT 
In response to concerns for public health and growing 

interest in contactless solutions, the paper explores the 

use of face recognition technology in real time for 

enhancing attendance management systems with 

consideration for maximum security. The manual sign-

in and fingerprinting tradition involves physical touch, 

which presents health issues, especially in light of the 

COVID-19 pandemic. Following the face recognition 

technology, a contactless system allows automatic 

detection of individuals in real time with decreased 

risks of infection and improved hygiene. The project 

aims to establish a face recognition-based attendance 

management system using Python and OpenCV, with a 

camera for real-time video feed, a processing unit for 

recognition, and a database for attendance logging. 

Trials have shown the system to perform optimally in 

normal conditions with easy roll call. Issues such as the 

effects of changes in lighting conditions and face masks 

have also been resolved in the paper, with solutions for 

higher accuracy. The contactless solution offers a safer 

and more scalable alternative for schools, workplaces, 

and health care facilities, in line with public health 

standards and making it an ideal choice for the future. 
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1. INTRODUCTION 

Attendance systems are an essential component of 

operations for many organizations, such as schools, 

corporate offices, and hospitals. Conventional systems 

of physical contact, such as sign-in sheets or card 

swiping, were the prevalent systems in most of these 

organizations. The COVID-19 pandemic, however, 

challenged conventional methods as they created severe 

health problems through touchpoints that promote touch 

and possible infection transmission. Because of such 

issues, non-contact attendance systems have emerged as 

a solution to offer a healthier alternative. Such new 

systems eliminate joint surfaces, thus significantly 

lowering the risk of contagion and offering overall 

health security to organizational environments[1][3]. 

1.1 Problem Statement 

Physical contact for marking attendance causes serious 

hygiene issues and aggravates the chances of disease 

infection among the individuals, especially in densely 

populated regions. Also, as companies face growing 

demands for efficiency and automation—especially in 

densely populated regions—the drawbacks of 

conventional attendance are highlighted. This calls for 

the examination of the mode of marking attendance in 

order to ensure the safety and well-being of the 

concerned parties[1]. 
 

1.2 Objective 

This essay will discuss the revolutionary potential of 

real-time facial recognition technology to improve 

attendance management systems. Particularly, it will 

discuss how such systems can improve hygiene levels, 

speed up operational levels of efficiency, and improve 

public safety of health. Aside from these operational 

benefits, this essay will also discuss major issues in 

system performance and design and ethics in 

implementing advanced facial recognition 

technology[1]. 

1.3 Research Questions 

1. How effective is real-time facial recognition software 

in providing a touchless and efficient means for 

attendance monitoring? 
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2. What are the tangible public health gains of 

introducing non-contact attendance systems using 

facial recognition? 

3. What are the issues and variables to be solved to 

successfully implement this new technology in 

different organizational settings? 

 

2. LITERATURE REVIEW 

Here, we discussed existing research work related to 

face recognition based on technology as well as 

application, which are mentioned in below:  

2.1 Overview of Face Recognition Technology 

 

Facial recognition is advanced biometric technology for 

authenticating and recognizing people on the basis of 

highly detailed scanning of their individual facial 

features. Advanced machine learning techniques, like 

Haar cascades to recognize features from a set of pre-

defined patterns, and deep algorithms like 

Convolutional Neural Networks (CNNs) are employed 

in order to get a more complex understanding of faces 

by processing large sets of data[1][2]. 

 

2.2 Public Health Applications 
 

Facial recognition technology has widespread 

applications in numerous fields including security, 

health, and education, each of which finds specific use 

in their specific functionality. In public health 

institutions, the technology has found specific use, 

higher significance being attached to the possibility of 

non-contact interaction. For instance, it can be 

employed in tracking and identification of patients, thus 

enhancing the efficiency of healthcare delivery while 

limiting the transmission risk in such institutions as 

vaccination sites and hospitals[1] 

 

2.3 Adoption Challenges 
 

Although face recognition technology has many 

benefits, its mass use is hindered by many serious 

challenges. First, preserving accuracy when the weather 

is changing—i.e.,  

Alternative levels of illumination or facial disguises—

still a vexing problem
i
. Second, there are questions of 

ethics of use that remain to be answered. They include 

principal issues of privacy of data, the requirement of 

informed consent of the subject, as well as the 

compliance with legislative requirements that exist for 

the collection and use of biometric data[5][6]. 

 

 

3. METHODOLOGY 

 

3.1 System Design 

 

The proposed attendance system consists of some 

essential components that work together to deliver a 

practical solution for real-time face detection and 

recognition. 

 

a. Camera Module: The module records a live video 

stream that allows the system to continuously keep 

looking and processing frames for face detection 

without limitation. The camera resolution and frame 

rate are optimized to provide quality images for 

successful recognition. 

 

b. Processing Unit: The processing unit of the system, 

the brain, employs Python libraries such as OpenCV for 

face detection and face recognition. OpenCV employs 

fast algorithms and pre-trained models to process the 

video feed captured and detect faces efficiently. The 

processing unit has the capability to process multiple 

inputs in parallel, hence making the system robust and 

scalable. 
 

c. Database: Attendance data is stored securely in a 

database using the Pandas library and CSV files. This 

arrangement gives a systematic means of storing and 

retrieving attendance records with the assurance of data 

integrity and easy update or modification of records at 

any time needed. 
 

d. User Interface: Tkinter, being a native Python GUI 

toolkit, is employed to provide the user interface. The 

interface is minimalistic and user-friendly, ensuring that 

users can easily utilize the system. Real-time status 

message display, attendance reports, and system control 

offer seamless user interaction[2]. 
 

3.2 Workflow 

The step-by-step process of the operation of the 

attendance system is as follows:  

a. The camera module is constantly taking pictures and 

the system is analyzing them frame by frame in real-

time.  
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b. The system identifies and detects faces from the 

photographs taken using OpenCV with the 

assistance of pre-trained models. The app uses pre-

trained models that provide high accuracy in various 

light conditions and environments. 

c. Known faces are compared to a pre-stored database 

of registered employees. This is compared to allow 

the system to determine if the individual is present 

and access corresponding information regarding 

their file. 

d. Where present, attendance is automatically taken, 

with time stamp for all entries. This eradicates the 

factor of taking attendance manually, hence making 

the system more efficient and less prone to human 

error[2].  

3.3 Testing  

For the sake of determining the performance and 

reliability of the system, there were rigorous tests that 

were conducted under controlled environments. The 

following were subjected to tests: 

a. Accuracy: Accuracy of the system in identifying the 

individuals with accuracy was tested under various 

conditions, including light, angle, and expressions. This 

test was a significant factor in determining the stability 

of face detection technology. 

b. Processing Speed: It was quantified how long it 

took to detect faces and take attendance. 

Latency was optimized, and the system was made to 

handle a high number of participants with efficiency.  

c. User Feedback: User feedback was received 

regarding their experience with the system. 

This feedback was in terms of usability, user interface 

clarity, and satisfaction with the performance of the 

system.  

d. Processing Speed: The time taken to identify faces 

and log attendance was measured. Optimizations were 

performed to minimize latency so that the system would 

be able to manage many visitors efficiently. 

e. User Feedback: User feedback was gathered on 

users' experiences with the system. Feedback was 

usability-focused, user interface clarity, and overall 

satisfaction with system performance. User interaction 

and system functionality were refined based on 

feedback. 

 
 

4. IMPLEMENTATION 

The system was designed with Python in mind, utilizing 

a range of state-of-the-art methodologies to enhance its 

usability and functionality. OpenCV was used due to its 

wide capacity for face recognition and detection, 

allowing the system to identify individuals. Pandas was 

used in order to make sure attendance data was 

processed and managed correctly and accurately. 

Tkinter was used in the design of an uncomplex 

graphical user interface, allowing users of the system to 

easily use and navigate the system. In short, the 

technologies are utilized to supplement each other in 

order to create a smooth and efficient experience[2]. 

4.1 Technical Challenges 

During the implementation phase, we faced various 

technical problems that impacted the effectiveness of 

the system. These included[2]. 
 

a. Variations in Lighting Conditions: The technology 

was not able to function at its best under lighting 

conditions that varied or were poor. Variances in 

natural and artificial lighting resulted in excessive 

variations in image quality, and the technology had 

difficulty capturing and interpreting facial features 

accurately. 
 

b. Inability to Identify Faces with Masks or Cover-

Ups: The biggest challenge facial recognition 

experienced was the widespread application of masks 

and other face cover-ups. Traditional algorithms were 

unable to identify individuals when facial features were 

covered up, so identification and recognition were less 

reliable. 
 

c. Privacy Issues with Data Storage: Data storage and 

gathering were raising severe privacy issues. The 

stakeholders were concerned with the handling of data, 

to whom it would be exposed, and in what way it would 

be stored securely so that it is not accessed or leaked by 

any unauthorized user. To tackle these challenges, we 

implemented several solutions: 

We used histogram equalization to enhance the quality 

of the image and extend the system to work under 

different illumination conditions. To boost the security 

of sensitive data, we employed encryption techniques to 

safeguard data stored in a manner that personal data is 

not exposed and is not open to attacks. The techniques 

were instrumental in overcoming challenges and 

providing the system with reliability and safety. 
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5. RESULTS 

5.1 Performance Indicators 

Accuracy: The facial recognition system was highly 

accurate at 95% if it was working under optimal 

operating conditions, i.e., under proper lighting and 

where facial views were not obstructed. Under 

suboptimal conditions, i.e., under poor lighting 

conditions or where faces were concealed (e.g., by 

masks, scarves), the accuracy was 80%. This disparity 

reflects how environmental conditions affect the 

performance of the system[2]. 

Speed: The system was designed for fast recognition, 

having a recognition speed of just 0.3 seconds per 

individual. Such high processing speed makes the 

system essentially capable of handling applications 

demanding instantaneous verification, e.g., access 

control for dense environments. 
 

Scalability: Scalability is probably the system's biggest 

strength. It would be able to handle up to 100 users 

simultaneously in a session without any delay in 

response or recognition time. This aspect makes it ideal 

for events or situations where numerous individuals 

need to be recognized simultaneously without any loss 

of efficiency or user satisfaction. 
 

5.2 User Feedback 

Survey feedback showed an extremely high degree of 

satisfaction among users with the non-contact nature of 

the system, ease, and speed. Users appreciated how 

simple it was to use the system without touching it. 

Serious privacy issues were raised, however, with a 

request for open and open data practices so that users 

will feel secure and understand how their information is 

handled
ii
. In figure 1, there are shown face-recognition 

for automatic attendance system. 
 

 
Figure 1: Interface of face-recognition system for automatic 

attendance system 

 

6. DISCUSSION 

 

6.1 Advantages to Public Health 

That the technology is non-contact further reduces the 

risk of disease spread and hence makes it an ideal 

solution to be implemented in high-density areas such 

as airports, malls, and transport hubs. Not needing to 

physically touch each other, the technology not only 

adds convenience, but also aligns with international 

public health goals of preventing the transmission of 

infectious disease[3]. 

6.2 Ethical Considerations 

The system must take the following major areas into 

consideration carefully: 

a. Privacy: All of this must be encrypted and 

anonymized to protect sensitive information from 

misuse and unauthorized use.  

b. Transparency: Users must be completely informed 

of how data is gathered. That is, give users complete 

informed consent before data collection so that they 

know how their data will be utilized.  

c. Compliance: The model ought to adhere to relevant 

legislation and regulations, notably the General Data 

Protection Regulation (GDPR), to facilitate lawful and 

ethical treatment of personal information. This means 

applying appropriate controls and being responsible for 

data processing.  

6.3 Challenges  

While the face detection technology is highly valuable, 

there are several challenges which continue to haunt the 

efficiency of the technology. One of them is the need to 

improve recognition rates in a broad range of 

environmental conditions, i.e., fluctuating lighting, 

viewpoints, and background. Another is the need to 

detect and remove the biases potentially inherent in the 

algorithms and likely to cause performance disparities 

across demographics. Overcoming these challenges is 

critical to developing a reliable and fairer face detection 

system.  

7. CONCLUSION 

Real-time facial recognition systems provide a 

technology-driven attendance management solution that 

is efficiency and hygiene-focused, highly important in 

today's public state of health security. Using the 
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technology, companies can effectively reduce the level 

of physical contact with attendance verification and, 

therefore, the spread of viruses. This not only 

accelerates attendance recording and makes it more 

accurate but also complies with current health 

regulations and moral norms of privacy and security. In 

the next few years, the efforts have to be focused on 

improving the precision and reliability of face 

recognition systems, issues of surveillance and data 

protection in ethics, and possible areas of multi-modal 

biometric system integration. Such progress would not 

only render these systems effective but also human 

rights-compliant and create higher levels of confidence 

in their use[3]. 

 

REFERENCES : 

 

                                                           
[1]. Wang, Q., Su, M., Zhang, M., & Li, R. (2021). 

Integrating digital technologies and public health 

to fight COVID-19 pandemic: Key technologies, 

applications, challenges and outlook of digital 

healthcare. International Journal of 

Environmental Research and Public Health, 

18(11), Article 6053. 

https://doi.org/10.3390/ijerph18116053. 

[2]. Park, J. H., Jang, Y. S., Seo, Y. G., Yoon, H. D., 

& Lee, J. W. (2020, October). A study on the 

design and manufacture power systems of non-

contact chemical agent detectors based on the 

semiconductor laser. In 2020 International 

Conference on Information and Communication 

Technology Convergence (ICTC) (pp. 690-694). 

IEEE. 

[3]. Paul, J., Mitra, A., Kulhadiya, D., Pawar, T., 

Roy, A., & Sil, J. (2025). A comprehensive 

approach to real-time attendance systems: 

Integrating face recognition and emotion 

detection with web technologies. Procedia 

Computer Science, 258, 3436-3446. 

https://doi.org/10.1016/j.procs.2025. 

[4]. Odeh, A., & Odeh, N. (2024, September). 

OpenCV and its applications in artificial 

intelligent systems. In Y. Jararweh, M. Alsmirat, 

M. Aloqaily, & H. B. Salameh (Eds.), 2024 

International Conference on Intelligent 

Computing, Communication, Networking and 

Services (ICCNS 2024) (pp. 242-249). IEEE. 

                                                                                           
https://doi.org/10.1109/ICCNS62192.2024.1077

6047. 

[5]. Regulation (EU) 2016/679 of the European 

Parliament and of the Council (General Data 

Protection Regulation). (2016). Official Journal 

of the European 

Union.https://eurlex.europa.eu/eli/reg/2016/679/

oj. 

[6]. Regulation, G. D. P. (2019). GDPR. 2019. 

[7]. Kumar, A., Singh, R., Kaur, J., Pandey, S., 

Sharma, V., Thakur, L., … & Kumar, N. (2021). 

Wuhan to world: The COVID-19 pandemic. 

Frontiers in Cellular and Infection 

Microbiology, 11, 596201. 

https://doi.org/10.3389/fcimb.2021.596201. 

[8]. International Organization for Standardization. 

(2011). ISO/IEC 24745:2011 Information 

technology — Security techniques — Biometric 

information protection. ISO. 

https://www.iso.org/standard/52946.html 

[9]. International Organization for Standardization. 

(2011). ISO/IEC 24745:2011 Information 

technology — Security techniques — Biometric 

information protection. 

https://www.iso.org/standard/52946.html. 

[10]. Park, J., Kim, S., Lee, Y., & Choi, H. (2022). 

Biometric systems raise privacy concerns. Data 

Security Journal. 

[11]. Smith, H., & Jones, M. (2020). Face recognition 

applications in real-time in healthcare. AI in 

Medicine. 

[12]. Qureshi, A., & Ahmad, I. (2020). Impact of non-

contact biometric face recognition systems to 

reduce disease transmission. Journal of 

Biometric Security. 

[13]. Et al., & Brown, T. (2021). Advances in machine 

learning for the face recognition system. 

International Journal of AI Researches. 

[14]. Li, W., & Chen, Y. (2019). Improving face 

recognition system in low-light conditions. IEEE 

Conference on Computer Vision. 

[15]. International Organization for Standardization. 

(2017). ISO/IEC 30107-3:2017 Information 

technology — Biometric presentation attack 

detection — Part 3: Testing and reporting. ISO. 

https://www.iso.org/standard/67381.html. 

[16]. International Organization for Standardization. 

(2017). ISO/IEC 30107-3:2017 Information 

technology — Biometric presentation attack 

https://eurlex.europa.eu/eli/reg/2016/679/oj
https://eurlex.europa.eu/eli/reg/2016/679/oj
https://www.iso.org/standard/52946.html
https://www.iso.org/standard/67381.html


 

          AOI: 10.11234.2024.00034 

      ACT2024: Special Proceedings of Applied Computer Technology 

 
 
 
                                                                                           

detection — Part 3: Testing and reporting. 

https://www.iso.org/standard/67381.html. 

[17]. Et al., & Ng, K. (2021). Contactless technologies 

during the COVID-19 pandemic. Journal of 

Public Health Technology. 

[18]. Et al., & Huang, T. (2020). The role of face 

recognition systems in educational systems. 

Education Technology Journal.  

[19]. OpenAI. (2023). Applications of AI in biometric 

systems. OpenAI Blog. https://openai.com/blog. 

[20]. OpenAI. (2023). Applications of AI in biometric 

systems. OpenAI Blog. https://openai.com/blog. 

[21]. Wang, L., & Zhou, X. (2021). Ethical challenges 

in AI-powered face recognition. Journal of AI 

Ethics. 

 

 

 

 

 

________________________________________ 

Cite this article as:  

 

Shivam Sengar and et. al. "The Role of Real-Time Face 

Recognition in Enhancing Non-Contact Attendance Systems 

for Public Health Safety", ACT2024: Special  Proceedings of 

Applied Computer Technology, Published in November  2025, 

Link:http://actsoft.org/science/act2024-pro/122-micro2025.pdf,    

AOI: 10.11234.2024.00034 

 

 

 

 

 

 

 

@Copyright to ‘Applied Computer Technology’, Kolkata, 

WB, India. Website: actsoft.org, Email: info@actsoft.org, 

published on: November 2025. ISBN: 978-81-985770-3-0 

 

https://openai.com/blog
https://openai.com/blog
http://actsoft.org/science/act2024-pro/122-micro2025.pdf
https://actsoft.org/science/act2024-pro/act-pro2024.html

