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Abstract. This study explores the integration of facial recognition and GPS technology to enhance attendance 

management systems in educational institutions. By employing a two-layer verification process that combines 

face validation and location validation, the proposed system addresses common challenges of traditional 

attendance methods, such as proxy attendance and inefficient data management. The system not only improves 

accuracy and security but also provides valuable insights into attendance patterns through location-based 

analytics. Despite its advantages, the research highlights the need to address challenges related to data privacy, 

security, and user acceptance for successful implementation. Overall, this study contributes to the development 

of modern attendance management solutions, demonstrating the potential for increased efficiency and 

effectiveness in educational environments. 
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1. INTRODUCTION  

Face recognition-based attendance systems typically involve the following steps: 

capturing images of students/employees using a camera, detecting and extracting facial 

features from the images, comparing the extracted features with a pre-stored database to 

identify individuals, and automatically marking attendance  (Sumithra et al., 2022; Chen, 

2023; Dagade et al., 2023; Ojo et al., 2023). The advantages of using face recognition for 

attendance include: it is a contactless and non-invasive method, it can prevent proxy 

attendance and fraud, it is more efficient and less time-consuming compared to manual 

attendance taking, and it can be integrated with cloud-based systems to provide attendance 

data analytics  (Modak et al., 2022; Nordin & Fauzi, 2020; Chavan et al., 2023; Suhaimin 

et al., 2021; Thirukrishna et al., 2023). 

Several face recognition algorithms have been used in these systems, such as DLIB 

(Chen, 2023), Eigenfaces (Suhaimin et al., 2021), Local Binary Pattern Histogram (LBPH)  

(Ariansyah et al., 2021; Suhaimin et al., 2021), Convolutional Neural Networks (CNNs) 

(Ojo et al., 2023), and Triplet Loss Embedding (Pranoto & Kusumawardani, 2021). These 

algorithms have shown high accuracy in face detection and recognition    (Chen, 2023; Ojo 

et al., 2023; Pranoto & Kusumawardani, 2021; Suhaimin et al., 2021). To enhance the 

security and reliability of these systems, some studies have also incorporated anti-spoofing 

techniques (Hosen et al., 2023) and integration with other technologies like IoT and mobile 

apps (Nordin & Fauzi, 2020). AI technology will be very important here (Wayahdi et al., 
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2024; Wayahdi et al., 2021). Overall, the references reviewed demonstrate the feasibility 

and effectiveness of using facial recognition for attendance systems in various settings. 

This technology has the potential to improve efficiency, accuracy, and security compared 

to traditional attendance methods. In addition, location-based technologies are also widely 

practiced. 

Attendance systems that utilize location-based technologies have been explored in 

various contexts, such as student attendance  (Babatunde et al., 2022; Najaf et al., 2023; 

Rifky et al., 2023), employee attendance (Hidayat et al., 2023), and healthcare services  

(Gorham et al., 2022; Siskind et al., 2022). These systems aim to improve attendance 

monitoring and management by leveraging technologies like GPS, QR codes, Bluetooth, 

and facial recognition  (Babatunde et al., 2022; Lee, 2020; Nguyen et al., 2022). The use 

of location-based attendance systems can help address issues such as fraudulent attendance 

records, lack of attendance discipline, and inefficient attendance data management  

(Babatunde et al., 2022; Hidayat et al., 2023). These systems can also provide valuable 

insights into attendance patterns and factors influencing attendance, such as geographical 

location, transportation accessibility, and socioeconomic factors (Gorham et al., 2022). 

In the healthcare domain, location-based attendance systems have been used to 

track and manage attendance for various services, including emergency care, dialysis 

treatment (Gorham et al., 2022), and weight management programs. These systems can 

help improve attendance rates, service delivery, and patient outcomes (Siskind et al., 2022). 

However, the implementation of location-based attendance systems is not without 

challenges. Factors such as user privacy, data security, and user acceptance must be 

carefully considered  (Babatunde et al., 2022; Rifky et al., 2023). Additionally, the 

availability and reliability of the underlying technologies, such as GPS and Wi-Fi networks, 

can impact the effectiveness of these systems (Rakhmania et al., 2022). Location-based 

attendance systems can improve attendance monitoring and management in various sectors, 

including education, healthcare, and the workplace. 

This research aims to integrate facial recognition technology and GPS in an 

attendance management system in educational institutions, with the hope of improving the 

efficiency, accuracy, and security of attendance recording. The proposed system will 

prevent cheating and provide location-based analytics for attendance pattern insights. This 

research will also identify challenges, such as data privacy, security, and user acceptance, 
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to contribute to the development of a more modern and responsive attendance system in 

educational environments. 

 

2. LITERATURE REVIEW  

A study entitled “Development of an Improved Convolutional Neural Network for 

an Automated Face-Based University Attendance System” (Ojo et al., 2023) explained that 

while many studies support the effectiveness of facial recognition-based attendance 

systems, there are some conflicting arguments and findings. Another study, “Automated 

Attendance System using Real-Time Face Recognition and MySQL Database” (Sumithra 

et al., 2022) explained that the system could significantly reduce human error and the time 

required for attendance recording. Another study, “Smart System for Attendance Based on 

Face Recognition” (Chavan, 2023) explained the development of a face recognition-based 

attendance management system that aims to overcome the weaknesses of manual methods 

that are time-consuming and prone to fraud. Therefore, although face recognition-based 

systems show great potential, further research is needed to overcome these challenges and 

ensure the system's reliability in a broader context. 

A study entitled “Face Recognition Attendance Monitoring System” (Dagade et al., 

2023) explained that the system could significantly reduce the time required to record 

attendance and improve accuracy, with accuracy reaching 99.38%. Another study, “Study 

on Student Attendance System Based on Face Recognition” (Chen, 2023) explained that 

facial recognition-based attendance systems have great potential to improve the efficiency 

and accuracy of recording student attendance, with some studies reporting recognition 

accuracy reaching 91% under good lighting conditions. Another study, “Opening Doors 

Using Internet of Things (IoT) Based Face Recognition” (Ariansyah et al., 2021) explained 

facial recognition systems could be applied in the context of security, especially in the 

development of Internet of Things (IoT)-based door opening systems. Another study, 

“Mobile Based Student Attendance System Using Geo-Fencing With Timing and Face 

Recognition” (Babatunde et al., 2022), explained that this system not only reduces the time 

required to record attendance but also improves accuracy by utilizing facial recognition, 

which can achieve a high level of accuracy under optimal conditions. However, criticisms 

have been raised regarding limitations in detecting faces that are not directly facing the 

camera and challenges in varying lighting conditions. 
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3. METHODS  

This research uses a waterfall model-based process framework approach (Wayahdi 

& Ruziq, 2024) to provide an organized structure at each stage of system development. 

Starting from planning, modeling, constructing, testing, and deployment. The planning 

stage begins with identifying the needs of educational institutions related to the attendance 

management system. This research mapped out requirements, such as accuracy in facial 

recognition. The facial recognition system identifies the face image with their current face. 

Other technologies, such as geolocation for location verification, are also used. 

Backend modeling is made using Laravel because a simple way to build an API with 

a secure authentication system is to use Laravel. The mobile app was designed using 

Flutter, a framework that targets fast and consistent development across multiple platforms, 

especially mobile. By applying a good System Development Life Cycle method, this 

system will be easy to develop further. This will also make it easier if there is a need for 

improvement in this system. 

 

4.  RESULTS 

The implementation of this system includes all views of the validation process before 

sending attendance, and also monitoring attendance. This system was built to facilitate the 

attendance process, both from the side of employees who take attendance or from the side 

of administrators who want to monitor the attendance records of all users. For the mobile 

application, users will first be asked for their email and password to log into their account. 

Here, the mobile application is built using the Flutter framework with a state management 

provider. 
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Figure 1. Mobile App Login Screen 
Figure 2. Mobile App Home Page 

Screen 

  

  

Figure 3. Face Validation Page 

Screen 

Figure 4. Location Validation Page 

Screen 
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In Figure 1, it can be seen that there are two fields that must be filled in, namely email 

and password to log in to the application. On the home page screen (Figure 2), basic 

information such as profile picture and user name will be displayed. Then the time logged 

in today, and also the attendance history for the past month. Then if the user wants to create 

attendance, the user must first perform face validation/face recognition (Figure 3). If the 

face match percentage is met, then the user can make attendance. After validating the face, 

the user will then validate the location (Figure 4). If the user is in the radius of the office 

location adjusted by the admin, then the user can send attendance. But if the user is outside 

the radius of the office location that has been determined, then the send attendance button 

will not be pressed. 

Then from the admin side, to see a list of users who take attendance in the attendance 

menu (Figure 5). In this menu, it will be displayed who the users are, and it will be recorded 

what time they came and what time they left. There is also a record of how long they 

worked. 

 

Figure 5. Attendances Menu View 

 

5. DISCUSSION  

Attendance systems that use GPS technology are considered reliable. By combining 

face validation and location validation, this system will ensure that the attendance records 

created are accurate and secure. Facial recognition eliminates user fraud in taking 

attendance, which is common in traditional methods. While GPS validation confirms the 

user's presence at the specified location, so the user must actually be present at the office 
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location. This two-layer verification has simplified the attendance process, making it more 

reliable and secure. 

This system has successfully reduced the time required for recording attendance 

compared to manual methods. In addition, real-time data processing through the Laravel 

backend further accelerates the attendance tracking process, allowing administrators to 

monitor attendance instantly without manual logging. 

 

6. CONCLUSION  

In conclusion, this study successfully integrates facial recognition and GPS 

technology to enhance attendance management systems in educational institutions, 

addressing key challenges associated with traditional methods, such as proxy attendance 

and inefficient data handling. The proposed system employs a two-layer verification 

process, combining face validation and location validation, which ensures accurate and 

secure attendance records while minimizing fraud. However, challenges related to data 

privacy, security, and user acceptance must be carefully considered to ensure effective 

implementation. This research contributes to the advancement of modern attendance 

management solutions, highlighting the potential for improved efficiency and 

responsiveness in educational settings. 

 

7. LIMITATION  

A good attendance system has a combination of various modules, where each module 

performs a different function, and this also requires different requirements. In this system, 

the performance of the face recognition module is highly dependent on environmental 

factors, such as lighting and visibility. Stable internet is also needed to get an accurate GPS 

location. In addition, users who still do not understand how to use technology must also be 

given tutorials or training in advance to be able to use this attendance system. 
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