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Abstract 

The development and deployment of a face 

recognition attendance management system are the 

main topics of this research work. Face recognition 

technology has become more common in several 

fields, including attendance management, thanks to 

developments in computer vision and artificial 

intelligence. In-depth examination of facial 

recognition-based attendance management systems 

will be provided in this paper, along with discussion 

of their benefits, drawbacks, and prospective 

applications. The study investigates the 

technological facets of face recognition, the 

development of an attendance management system, 

deployment issues, and the moral consequences of 

the technology. Face recognition systems are 

required in almost every industry in the digital age. 

One of the most popular biometric technologies is 

face recognition. It has many advantages and can be 

used for security, identification, and authentication. 

Despite being less accurate than iris and fingerprint 

identification, it is nonetheless commonly utilised 

since the technique is non-intrusive and contactless. 

Additionally, the facial recognition technology can 

be utilised in businesses, schools, colleges, and other 

places to track attendance. The goal of the current 

manual attendance method is time-consuming and  

 

 

 

 

challenging to maintain, the goal of this system is to 

create a facial recognition-based class attendance 

system. Furthermore, there's a potential that a proxy 

will show up. Consequently, the demand for this 

system rises. 

Key words: biometrics, facial features, image 

processing, machine learning, data privacy, 

attendance management system, and face 

recognition. 

              1.   INTRODUCTION 

In many schools and universities, recording 

attendance using the traditional technique is a 

tiresome effort. Additionally, it takes the faculty up 

to five minutes to call out each student's name 

individually in order to record attendance for the 

entire session. This takes a lot of time. There is a 

potential that a proxy will show up. In order to 

implement additional methods of tracking 

attendance, many institutions began using RFID [1], 

iris recognition [2], fingerprint recognition, and 

other methods. These technologies, however, 

operate on a queue, which could take longer and be 

more obtrusive. Face recognition is a crucial 

biometric trait that is unobtrusive and easy to learn. 

Systems that use face recognition are generally 

unaware of different facial expressions.  
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Verification and face identification are the two 

categories that make up a face recognition system. 
Face comparison compares a query face image to a 

template face image using a 1:N matching process, 

whereas face verification uses a 1:1 matching 

technique . This system is designed to create a face-

recognition-based attendance system.. Here, when 

recording attendance, the person's face will be  

 

 

taken into account. Technology that recognises faces 

is gaining popularity right now. In this study, we 

proposed a system that recognises faces in a 

database and tracks students' faces in real-time 

classroom footage, recording their attendance if the 

detected face is a match. The new system will be 

quicker than the outdated  methods. 

              2.   LITERATURE  SURVEY 

The authors presented the automatic attendance 

system model in [3]. As authorised students enter 

and leave the classroom, it is necessary to identify 

and count them., Face recognition and Radio 

Frequency Identification (RFID) are the main topics 

of the model work together. Every student who has 

registered with the system has an authentic record 

kept. The system also stores information about each 

student registered for a certain course in the 

attendance record and provides essential data as 

needed. 

The authors of this study [4] have developed and put 

into operation an iris biometric attendance system. 

The participants were initially required to register 

their personal information and distinctive iris 

template. The technology took attendance for the 

class automatically by taking a picture of each 

student's eye, recognising their iris, and searching 

the internal database for a match. The prototype was 

tested online. 

By comparing the Receiver Operating 

Characteristics (ROC) curves of the best facial 

recognition algorithms (Eigenface and Fisherface 

provided by the Open CV 2.4.8), the authors of  

conducted research to find the most effective facial 

recognition algorithm.. Eigenface outperforms 

Fisherface, as shown by the ROC curve  in the 

studies carried out for this paper. With the Eigenface 

algorithm, a system's accuracy rate ranged from 70% 

to 90%. 

This method combines discrete wavelet transforms 

(DWT) and discrete cosine transforms (DCT) to 

create a face recognition-based student attendance 

system[5]. 

  

These techniques were used to extract the learner's 

facial characteristics, and Radial Basis Function 

(RBF) was then used to classify the facial objects. 

This approach had an 82% accuracy rate. 

This study suggests that the system utilise automatic 

attendance recognition gleaned from ongoing 

monitoring. Estimating and improving attendance 

performance is aided by ongoing observation. The 

postures and facial photos of the students in the 

classroom are taken in order to record attendance. 

The system determines each student's seating 

arrangement and location for attendance purposes 

through ongoing monitoring and recording. The 

approach utilised to get each focused seat's various 

weights based on its placement is the main focus of 

the work. Additionally, the effectiveness of the 

image is being studied in order to facilitate quicker 

identification of the picture. 

                3.  PROPOSED SYSTEM 

The suggested system will capture each student's 

face and save it to a database for attendance. It is 

imperative that the image captures all of their facial 

characteristics, as well as their sitting position and 

posture. Due to the system taking a video and 

identifying the face, the teacher no longer needs to 

take attendance manually. 

The system architecture of  the proposed system is 

given below, 
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                           Fig: System Architecture 

 

        4.  Overview of  Face Recognition  
Face recognition is a technology that analyses and 

compares facial traits to identify and verify people. 

It is a biometric system that establishes an 

individual's identity by utilising particular facial 

features, such as the positioning of their eyes, nose, 

mouth, and other facial features. The process of face 

recognition typically involves several steps, 

including face detection, feature extraction, and 

matching. Here is an overview of these steps: 

4.1. Face Detection:  The face recognition system 

locates and recognises faces in an image or video 

frame in this step. To accurately detect and extract 

faces, a variety of methods are utilised, including 

robust learning models, neural networks with 

convolutions (CNN), and Haar cascades. 

The Haar features in shown fig 1.2 

 

4.2. Feature Extraction:  Following the discovery 

of the faces, particular facial traits are extracted to 

produce a distinctive depiction of each face. These 

characteristics may be statistical descriptors,  

 

textural patterns, or landmarks (such as the location 

of the mouth, nose, and eyes). Principal component 

analysis (PCA), a more conventional feature 

extraction methodology, can be used with more    

sophisticated deep learning-based  methods like 

deep face embeddings. 

4.3. Face Matching: The retrieved facial traits are 

matched to a database of previously registered faces 

in this step. The system determines if the extracted 

features and the characteristics kept in the database 

are similar or dissimilar. The degree of similarity 

between faces is determined using a variety of 

matching algorithms, such as Euclidean distance, 

cosine similarity, or neural network-based 

techniques. 

4.4. Recognition and Decision: The face 

recognition system determines if the detected face 

matches any face in the database based on the results 

of the matching. The system recognises the person 

by connecting the observed face with the associated 

identity in the database if a match is discovered 

above a predetermined threshold. If not, the face is 

categorised as unknown or not matching the person. 

4.5.Attendance Updation : The excel sheet will 

record the faces that are recognised during the face 

recognition process as present, while the other faces 

will be marked as missing. The appropriate faculties 

will then receive a letter with the list of absentees.At 

the conclusion of each month, faculty members will 

receive an updated attendance sheet.  

\Face recognition technology has gained significant 

popularity due to its numerous applications. Some 

common applications include: 

4.5.1. Attendance Management: The process of 

recording and tracking attendance in a variety of 

settings, including schools, universities, and 

workplaces, is automated by face recognition-based 

attendance systems. 

4.5.2. Access Control and Security: In order to 

regulate access to buildings, secure areas, and 

gadgets, face recognition is utilised. It aids in 

ensuring that only people with permission may 

enter. 

 

 

ISSN NO : 1869-9391

PAGE NO: 153

GIS SCIENCE JOURNAL

VOLUME 10, ISSUE 7, 2023

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research



4.5.3. Surveillance and Monitoring: In order to 

identify and track individuals of interest in real-time 

or from recorded material, video surveillance 

systems use face recognition. 

4.5.4. Identity Verification and Authentication:  

In a variety of situations, including passport control, 

banking transactions, and online account access, 

face recognition is used to confirm identities. 

4.5.5. Personalization and User Experience: 

Some applications employ face recognition to 

customise user experiences, including targeted 

advertising, unique services, and personalised 

suggestions. 

5.  Face recognition attendance 

management systems offer several benefits, 

including: 

5.1. High Accuracy: Face recognition technology 

reduces the possibility of mistakes or fraudulent 

activities while providing reliable identification.  

5.2.Efficiency and Time Savings: Automated 

attendance recording saves administrative workload 

by doing away with the necessity for manual data 

entry. 

5.3. Enhanced Security: By limiting who can mark 

their attendance, you can increase security and stop 

unauthorised access. 

5.4. Real-time Monitoring: These technologies 

make it possible to track attendance in real-time, 

enabling quick responses to attendance-related 

problems. 

5.5. Scalability: Face recognition systems are 

scalable to fit different-sized businesses and can 

handle a huge number of users. 

 6.  Challenges and Limitations 

6.1. Accuracy and Reliability: Although facial 

recognition technology has advanced substantially, 

false positives and false negatives can still occur. 

The accuracy and dependability of the system may 

be impacted by elements including alterations in  

 

 

lighting conditions, changes in face expressions, 

position variations, or image quality[6]. 

6.2. Diversity and Variability: Face recognition 

systems may have difficulties when dealing with 

diverse populations, such as people of various ages, 

physical traits, or races. Variations in face features, 

such as different haircuts, glasses, facial hair, or 

cosmetics applications, can affect  the system's 

performance and result in identification mistakes. 

6.3. Privacy Concerns: Since facial recognition 

technology involves the collection and processing of 

biometric data, privacy issues are raised by its 

use[7]. To address privacy concerns and safeguard 

people's personal information, it is necessary to 

secure adequate permission, data protection, and 

compliance with privacy laws. 

6.4. Ethical Considerations: The ethical 

implications of face recognition technology include 

issues with permission, transparency, and potential 

abuse[7]. To avoid misuse or unauthorised 

surveillance, it is important to set clear norms and 

guidelines for ethical technology use. 

6.5. Cost of Implementation: A facial recognition 

attendance management system can be expensive to 

implement initially. Hardware, software, 

infrastructure, and upkeep must all be invested in. 

When implementing such systems, small 

organisations or institutions with few resources 

could run into financial difficulties. 

         7.   Recent Advancements 

7.1. Neural networks and deep learning: 

Convolutional neural networks(CNNs) in particular, 

have contributed significantly to the advancement of 

facial recognition technology. Face recognition 

systems' accuracy and resilience will increase as a 

result of the ability of these algorithms to learn and 

extract complex facial features[8]. 

7.2. 3D Face Recognition: 2D images are used in 

conventional face recognition systems. But more 

recent developments have looked into 3D facial 

recognition methods. The difficulties associated 

with changes in illumination, position, and facial 

emotions can be overcome by 3D face recognition 

by recording depth information, either through  
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specialised sensors or depth estimation algorithms, 

improving recognition accuracy. 

7.3. Anti-Spoofing Techniques: Advanced anti-

spoofing approaches have been developed to reduce 

the vulnerability of facial recognition systems to 

spoofing attacks, such as employing printed images 

or masks. The security and integrity of the system 

are ensured by these techniques, which use aspects 

like texture analysis, liveness detection, or infrared 

imaging to distinguish between real faces and 

spoofing attempts. 

7.4. Edge Computing and Real-time Processing: 

Face recognition systems can now make decisions in 

real-time and analyse data at the edge devices 

themselves thanks to advancements in edge 

computing technology. This reduces the need for 

cloud computing and improves system 

responsiveness. This is especially helpful in 

applications where quick response times and 

minimal latency are essential. 

7.5. Privacy-Preserving Techniques:  The 

development of facial recognition technologies that 

protect privacy has received recent attention. Face 

recognition can be done securely and with 

consideration for user privacy thanks to methods 

like face template encryption, secure multi-party 

computation, and federated learning. 

7.6. Masked Face Recognition: Face recognition 

systems that can handle masked faces are now 

necessary due to the COVID-19 epidemic. 

Researchers have created algorithms that, by 

concentrating on apparent face features like the eyes 

and brows, can recognise people precisely even 

when they are wearing masks[9]. These 

developments guarantee the continued use of facial 

recognition technology in environments where mask 

use is common. 

7.7. User Experience Enhancements: User 

experience improvements have been concentrated 

on improving the usability and practicality of face 

recognition attendance management systems. This 

comprises functions that improve user acceptability 

and adoption, such as quicker processing speeds,  

 

 

 

touchless interaction, intuitive user interfaces, and 

seamless connection with other systems. 

Conclusion 

The design, benefits, drawbacks, recent 

developments, and ethical issues surrounding facial 

recognition-based attendance management systems 

are all covered in-depth in this research study. 

Researchers, system designers, and businesses 

looking to use facial recognition technology for 

attendance management will find it to be a useful 

resource. Stakeholders can use this technology to 

improve efficiency, accuracy, and security in 

attendance management systems across multiple 

industries by assessing the condition of the field and 

tackling related concerns. 
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