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ABSTRACT 
 
Developing an effective attendance management system has always been a difficult issue for any 
company, ranging from schools to universities. Smartphones have been used for attendance with 
technologies such as face recognition, fingerprint-based attendance, and other types. The attendance 
management system (AMS) and its problems are discussed in this study. The study presents a student 
attendance system for schools and colleges combining Geo Fencing using the geofencing API from 
Google Play services and Google location services dependencies along with Firebase and Geofire 
dependencies and Face Recognition functionality. This is performed by acquiring live location of 
students and a geo-fence of the class area, the system also performs a face recognition for pre-
registered student and attendance is automatically taken when a student has spent over 90% of the 
time within the set geo-fence (Classroom). This system was developed using Android Studio Integrated 
Development Environment (IDE) which is being used for the development of native android 
applications.  A questionnaire was however designed and results gotten to further explain how well the 
functionalities work. The responses derived were subjected to statistical examination using SPSS. 
Discoveries showed that attendance system was able to improve identification, verification and 
accuracy of student attendance.  
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1. INTRODUCTION 
 
Attendance plays a pivotal role in determining the academic performance of children and youth in 
schools and colleges. The regularity of attendance shows that the students are less likely to engage in 
delinquent or destructive behavior (Bhattacharya et al., 2018). Chronic absence increases the risk of 
school failure and early dropout. Attendance is a state of being present at a place, especially an 
institution. Attendance is very important in an institution as it represents how punctual a student is. 
Manual maintenance of attendance is inefficient due to attendance by proxies or impersonations. 
Class attendance has a significant effect on academic scores (Ayodele, 2017). Therefore, most 
institutions of learning require students to have a certain percentage of attendance to be eligible for 
examination.  This is due to the belief that an above-average attendance will enhance student 
academic performance (Ayodele, 2017). 
 
Before the advent of computers and mobile devices, the most common method of taking attendance 
in classrooms in our Institutions employs the use of pen and paper. The attendance system usually 
involves calling out the names of students in a classroom or by passing an attendance sheet around 
the class where each student is expected to sign the sheet to confirm their physical presence. 
Furthermore, this very current popular method of attendance signing for example in Nigeria is a 
challenge especially for large population classes of students as maintaining the records for these 
students is one very significant and fundamental task by Lecturers (Sultana et al., 2015). Also, the 
likelihood of having incorrect attendance records, altered data, attendance fraud etc. is very high with 
this attendance monitoring system (Dankar & Kundapur, 2019).  
 
To resolve this problem of attendance, many mobile based attendance management systems have 
been proposed and introduced in recent years (Sai, 2021; Bhattacharya et al., 2018) though 
approaches to solving this problem could be classified into RFID/NFC-based and visual-based 
methods. Smartphones have been used for student attendance with technologies such as face 
recognition, fingerprint-based attendance, Bluetooth based attendance and so on. The use of 
smartphones as an attendance and monitoring device is prone to fraud by students such as 
attendance records not at the specified location, recording of attendance by others, or student who 
leave the campus after recording its presence (Shahab & Sarno, 2020). The combination of fingerprint, 
Secure user ID, and GPS location as authentication factors can be used to secure and improve the 
process of recording attendance. Additionally, securing the attendance application against emulators 
and fake location module would improve the security of the  Mobile Attendance System (Utomo & 
Hendradjaya, 2018).  
 
However, the electronic attendance management system with example in all available biometric 
system (such as the eye, face, finger etc.)  being introduced and used by some universities and 
educational institutions in Nigeria and beyond (Bhattacharya et al., 2018) engrosses more extended 
time with unusual subsistence of their design (Jabez et al., 2020). For example, Classroom attendance 
using RF cards, causes problems such as recognition distance and the need for a check process in 
which students have to read the card each time with a reader for attendance (Syed, 2021). Also, it is 
not possible to respond in real time to the situation of midterm (early leave, absence from the second 
lecture time, etc.) because it is used in the lecture time of one subject with the record checked once 
(Sultana et al., 2015).  
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In order to solve these problems, the various mobile attendance systems proposed are also unable to 
fundamentally solve problems such as interim and proxy attendance because they check attendance 
using only the application of a smartphone (Utomo & Hendradjaya, 2018).  
 
This paper  focuses on the use geofencing technology, which is a positioning-based technology that 
detects the entry and exit of people, objects, etc. in areas separated by virtual boundaries (Eldho & 
Joseph, 2021; Ozdemir & Tugrul, 2019). The proposed system solves the problem of intermediate 
attendance and alternate attendance by setting the student to automatically record the access record 
when entering and leaving the classroom set as a geofence with a smartphone. Geofencing is a 
sophisticated time management system with geofencing capability that helps track student 
attendance in real-time (Shahab & Sarno, 2020). It enables organizations to record the attendance of 
staffs and institutions to manage the attendance of students from any location (Ozdemir & Tugrul, 
2019). The use of Geofencing in the system is intended to provide a location boundary where student 
can make presence and face recognition for their validation to minimize the occurrence of fraud in 
absenteeism. In the proposed system, every student is required to have a student ID, logon password 
and register a face photo before being able to use attendance through an existing mobile application. 
 
This paper is structured as follows. Section one contains an introductory part of the paper. Section two 
reports the existing literature. In Section three, our proposed mobile based attendance system 
methodology was described. Section four contains description of the system testing and validation. 
Finally, section five concludes the paper and highlights feasible future directions for the work. 
 
2. LITERATURE REVIEW 
 
A number of related work exist on the application of different methods and principles to effectively 
monitor the attendance of students in Tertiary Institutions. The issue of poor class attendance rate in 
higher institutions of learning has been and is still a major concern for educators and educational 
researchers all over the world (Aderounmu & Tawa, 2017, Ayodele, 2017).  In recent years, several 
researchers have dedicated a lot of their effort to the development of attendance monitoring systems, 
this has made possible the availability of several attendance monitoring systems based on current 
technologies lately (Baharin et al., 2020). There were many studies aiming at building automated 
attendance tracking systems, and many of them have been implemented in the real-world 
environment successfully. Normally, approaches solving this problem could be classified into 
RFID/NFC-based and visual-based methods.  
 
RFID technology was widely used in many scenes in our daily life from apartment security tags to 
payment card etc. (Adukkathayar et al., 2015). Students using RFID/NFC-based systems would be 
equipped with a RFID tag containing unique registration code, or directly write the code into their 
cellphones using NFC technology. By hovering tags or cellphones upon the RFID reader placed in every 
classroom, students’ appearance in a class would be recorded instantly. Saparkhojayev et al., (2012) 
and Chang (2011) introduced the method of applying RFID technology into classes. They have utilized 
RFID readers connected to the Internet and attendance records would be transmitted to a backend 
server. 
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Zhi et al., (2015) on the other hand employed NFC modules inside modern cellphones integrated with 
secret code for authentication whereas Srinidhi & Roy (2015) provided a web-based platform 
collecting and analyzing records in real time, along with SMS and email notification functionalities, 
which was distributed into real environment and indicated its efficiency.  However, using RFID 
technologies involves installations of specific readers in the classroom leading to expenses on 
hardware and engineering works. Besides, these methods also have less or no considerations for 
student with multiple RFID cards or card losing situations, which cannot accurately authorize student’s 
identity. Summarily, the major drawback of most RFID system is not being able to ascertain whether 
the user detected is the owner of the actual card (Chen & Tsai, 2011). Nowadays, the use of 
smartphones both Android and IOS is growing rapidly. At least, almost every University student talk 
less of working class people can afford to use a smartphone to communicate.  
 
Based on that, the use of an application on a smartphone can be a solution to help the attendance 
process in the School and at work, hence, the Visual-based systems can come into play. This system 
is being believed to possess mechanisms to help minimize student fraud in case of absences. 
Oktavianto et al. (2012) proposed a real time video analysis system for logging attendance which could 
run at 16 frames per second. Instead of using single camera, Park et al. (2013) implemented a system 
using three Kinects to track students’ appearance, providing much higher accuracy in real 
environment test. However, face recognition algorithms are far from perfect at present and engineers 
have to deal with the so many issues. Bad light conditions, different facing angles and poses by the 
students might cause serious decrease in accuracy of the result. In real world applications, such 
inaccuracy means even more manual work than to check and correct the records (Yang et al., 2016). 
 
Sultana et al., (2015) developed smart location-based time and attendance monitoring system. This 
is implemented on a smart-phone with Android as its operating system. Any organization has a specific 
location that can be determined via GPS service of the phone. This application is made specifically for 
corporate organizations without many privileges given to the user. It is based on GPS location services 
only and is therefore not very accurate. Raghuwanshi & Swami, (2017) proposed an attendance 
system using video and face recognition. The system used a camera placed in various classrooms in 
order to detect student’s presence in class automatically. This system simplified the attendance 
process but it required a high cost to operate. If it is used in a company which has various locations, 
the companies must provide a large number of cameras and thus very expensive to acquire and 
maintain.  
 
Varadharajan et al. (2017) suggested a face recognition-based method for automatic attendance 
system. There were four stages during the device usage, the first is background subtraction, in which 
the background of the image is removed. The image is subtracted, leaving only the face in the image. 
Face detection and cropping is the second component. Only the faces are cropped and stored in the 
images. The third step involves using the Eigenvalue method to recognize images. Eigen vectors are 
determined using formulae in this system, and images are recognized. Between the stored and testing 
images, the Euclidean distance is determined. After that, attendance is registered. Face recognition is 
difficult with this approach as the Eigen vector used in work has an accuracy of between 60-70%. 
However, the Haar features which yields a better result other than the Eigen vector can be used to 
improve on the accuracy solution.  
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Bhattacharya et al., (2018) proposed a scheme that avoids the pitfalls of the conventional manual 
attendance system. The research explained how real-time face detection and recognition can be used 
to track student’s attendance. The work presented an automated attendance device that consists of 
a camera mounted in the classroom to capture photographs, accompanied by multiple face 
detections. Students' Face Database Development, HOG features, Face Detection and Eye Detection, 
SVM Classifier, Comparison/Recognition, and Attendance Marking are just a few of the steps in this 
method. To achieve the desired results, Viola-Jones and HOG functionality as well as an SVM classifier 
were used.  
 
Dankar & Kundapur, (2019) presented a simple user-friendly mobile application called “Automated 
Mobile Attendance System” (AMAS). AMAS is interfaced with a website in the backend for data entry 
and report generation. The application is able to track students using GPS and Bluetooth beacons to 
confirm and verify their presence in classrooms. The application maintains a record of the absentees 
that is synchronized with tables in a remote database server regularly. This application reduces the 
time required to take attendance, prevents the loss of data as well as provisions to edit incorrect 
responses. AMAS is developed using Android Studio 3.0.1 and is compatible with 4.4 (KitKat version). 
Son et al., (2019)  introduced an automatic attendance system based on the combination of facial 
recognition technology and interaction with the existing academic portal.  
 
They conducted a review of several modern methods to select the most suitable open framework for 
individual tasks, this led to this proposed design which is flexible and allowed applicability to large-
scale set of students without compromising predictive accuracy. They tested their system on more 
than 2200 freshmen at FPT University in Hanoi, Vietnam and initial numerical results shows the 
effectiveness in both aspects of the accuracy and performance of the prototype. Shanthi et al., (2020) 
showcased the ability of using facial recognition in attendance management by  combining the LBPH 
and Haar cascading algorithms, this produces a facial map of the individual which helps in improving 
the post image processing of the individual image taken during attendance.  
 
The result of this method showed a 92% efficiency compared to traditional methods, it also showed 
some drawbacks that can be easily addressed by improving the environment and using artificial 
intelligence techniques. Sunaryono et al., (2021) proposed a biometric (face) recognition system which 
uses with it a QR code on Android phones for attendance management. The QR code was used so that 
students could be present in available classes, the code which is made up of the course information 
was placed in each available class and displayed on a raspberry pi screen. All each student needed 
was to capture his/her face and the code displayed on their smartphone. These two (2) images are 
their sent to the server for further processing. The results obtained shows a 97% accuracy in terms of 
face recognition but the computational time is very high. Also, students tend to leave the class after 
capturing their attendance.  
 
However, after a thorough and critical review of the literature, it is clear that a timing Geo-fence 
application for attendance monitoring which can provide a major solution to this menace of attendance 
monitoring has not been developed, hence the need for the development of the proposed system. The 
proposed system as earlier discussed will use a technique (a geofence algorithm) alongside a face 
recognition system such that student fraud during absence and leaving of lecture rooms after taking 
attendance is drastically minimized. 
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3. METHODOLOGY 
 
Description and Algorithms 
In this section, a detailed description of the design and development of the automated mobile based 
student attendance system will be discussed. A hybrid approach is being employed in this proposed 
system, the face recognition technique which is an Android based software development framework 
for real-time face detection and recognition using OpenCV library applicable in several mobile 
applications (Sai, 2021; Shahab & Sarno, 2020) alongside a location based monitoring system using 
geo-fencing. The approach suggested in this research is to use a facial recognition technology for 
authentication and geofence technology to monitor presence of the student for attendance using real 
time presence within the set perimeter for as much as 90% of the total period of time the Lecturer 
stays in the class.  
 
The application sense faces in image format after it has been enrolled initially, uses identified 
landmarks of the faces such as the eyes and nose which is already linked to the student database. 
Attendance will thus be recorded if the GPS coordinate of the student lies within the geofence for up 
to 90% of the time for the lecture of a particular course. The use of Geofencing in the system is 
intended to provide a location boundary where student can make presence for their period of stay 
within the Geofence and face recognition for validation of student to minimize the occurrence of fraud 
when students are absent.  
 
The proposed system which is intended to provide a better and possible breakthrough in the 
Attendance Monitoring System, proposes a Mobile-based Attendance Monitoring System using the 
Winding Number algorithm for the implementation of the Geofence. Basically, a geofence technology 
is a positioning-based technology that detects the entry and exit of people, objects, etc. in areas 
separated by virtual boundaries (Babatunde, et al., 2021; John & Joseph, 2021; Ozdemir & Tugrul, 
2019). The Winding Number Algorithm is chosen because it can accurately determine if a point is 
inside a non-simple closed polygon. It does this by computing how many times the polygon winds 
around the point (Deshmukh et al., 2018). For identification, the system recognizes an individual by 
comparing his/her image with every record in the database, that is, every individual is recognized by 
comparing his/her image with the image stored in the database across his/her matric number. Image 
identification phase is made up of two (2) stages: Enrolment and Authentication. At the enrolment 
stage, students register his/her details comprehensively on the application to include capturing of the 
face and storing all the details while the authentication (detection) stage, faces are first captured using 
a camera and the detected image is then compared with the database for verification. Summarily, 
before a student will be able to use the proposed system, the student is required to have a student ID, 
login password and registered a face photo in the database. 
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The proposed system is represented with the Architecture in figure 1 where the application takes in as 
input the geo-fence coordinates, the enrolled data (id, face and so on) with the information retrieved 
being stored at the backend. The face landmarks are extracted and compared with what is stored in 
the database. When the students are within the geo-fence as set by the lecturer, the face is matched 
with the data source and attendance is recorded successfully after taking due cognizance of the time 
spent within the geo-fence. 
 
 

 
 

Figure 1: Proposed System Architecture Diagram 
 
 
Module Description  
 
Face Detection Phase 
Detection is the process where the image, given as an input (picture) is searched to find any face, after 
finding the face the image processing cleans up the facial image for easier recognition of the face. 
Convolutional Neural Network algorithm implemented to detect the faces. 
 
Geo-fence design Phase 
Geofencing: Geofences are virtual perimeters or boundaries around actual geographic areas 
implemented with the help of software or hardware (Babatunde et al., 2021; Singh et al., 2020). The 
proposed application would implement geofencing as virtual boundaries around each lecture room 
that the lecturer would use and subsequently activate the lecture hall per lecture for a course and 
thereafter all registered students can mark attendance. The geofencing API uses the Google Play 
services and Google location services dependencies along with Firebase and Geofire dependencies. 
The location service uses the Geofire service of Google Firebase, a no-SQL real-time database to store 
the current location of the student which gets updated every time a new location is requested. 
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Figure 2: Flowchart for the attendance system 
 
5. TESTING EVALUATION AND DISCUSSION OF FINDINGS 
 
The designs exhibited and discussed in the previous section were created in this section using the 
Android Studio Integrated Development Environment (IDE), which is used to create native Android 
applications. To implement a mobile based student attendance system using geo fence and face 
recognition there are must-have tools of hardware and software. The proposed system was built to be 
a very robust, modular, scalable and secured. This was achieved using Android Studio, JAVA (Android), 
SQLite Database and XML. Android Studio makes it possible to create applications that work on the 
Android OS. JAVA was employed because of its powerful libraries.  
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Testing and Discussion 
The interface as shown in figure .5 is being displayed once the software is successfully loaded. This 
interface contains all the basic functionalities of the app. The interface as shown in figure 3 is being 
displayed once the software is successfully loaded. This interface contains all the basic registration 
and login functionalities of the app. The Mobile Based Student Attendance System Using Geo Fencing 
and Face Recognition is designed with the interface where the user’s image is captured from the 
camera and stored in the Firebase database. Additionally, from the image, the face of the user is being 
detected and saved.  Figure 4 provides the interface for the student registration and course 
information as it is being displayed in the figure, the interface contains seven different text boxes for 
data input; and a button to proceed to image capturing from the camera. The interface of the mobile 
application is being section into three different phases in which this is one of them. The remaining two 
interfaces are the face detection and face recognition interface. This interface five distinct 
functionalities. The functionalities of all the buttons will be further discussed in the figures that follow. 
 

                          
                 Figure 3: System Interface                                  Figure 4: System Interface (Translation) 
 
 
Figure 7 presents a sample face detection and registration for the student. The original sample comes 
with other DL model and it computes the results in one single step. For this application, we 
implemented several steps process. Most of the work consisted in splitting the detection, first the face 
detection and second to the face recognition. For the face detection step Google ML kit is used. The 
application defines two bitmaps (the rgbFrameBitmap where the preview frame is copied, and 
the cropped Bitmap which is originally used to feed the inference model as shown in figure 7).  
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Two additional bitmaps are defined for processing, the portraitBmp and the faceBmp. The first is 
simply to rotate the input frame in portrait mode for devices that have the sensor in landscape 
orientation. And the faceBmp bitmap is used to draw every detected face, cropping its detected 
location, and re-scaling to 112 x 112 px to be used as input for our MobileFaceNet model.  

 
            
               
        
 
 
 
 
 
 
 
 
 
 
 
 
 

 
      Figure 1.5: loading info            Fig 1.6: Image Registration        Fig 1.7: Face detection module 
 
 

 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 

   Figure 1.8: Selecting Subject         Figure 1.9: Activating a subject      Figure 2.0: Summary Report           
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Figures 5, 6 and 7 shows the image loading interface that activates the camera, the image registration 
phase with face detection and face detection module respectively. The image registration module 
accepts the image of the student from camera and uses the MLkit to detect user face and 
subsequently stores the face in the firebase database. The face recognition module takes the face 
that was detected on the input image. Additionally, the faces are compared by computing its Similarity, 
and then check it against some threshold. If lower we can say that both faces are from the same 
person. Once the similarity is computed and it returns a lower similarity as compared to the threshold, 
it means the face has been recognized and the student can take his/her attendance for that particular 
class and course.  
 

                                             
                                      

Figure 8: Samples of Screenshot from the Application 
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Figure 8 shows the registered face of the user, when the face is recognized with the registered face. It 
should however be noted that it is from the interface of the recognized face that activates the marking 
of attendance for a particular course. The student is able to take attendance which is submitted to the 
Firebase Database.  
 
Evaluation 
The evaluation process began with the compilation of a questionnaire that outlined the profiles of the 
subject respondents, who were largely university students. Respondents were asked to use the 
develop mobile application for attendance in a classroom of their choice in Section B of the 
questionnaire. On the requirements analysis phase, a survey questionnaire was constructed to 
determine the different challenges/problems encountered by the Computer Science Student in 
checking and monitoring of class attendance. The data gathered will be used to determine the 
important features and functionalities needed on the developed application to address the 
challenges/problems identified. 
 
Table 1. Ranking of the Common Problems/Challenges Encountered in Manual Checking and  
              Monitoring of Attendance 

Method Frequency Rank 
Checking of attendance is time consuming.  14  1 
Attendance records being misplaced or lost.  3  5 
Computation of attendance grade involves a lot of effort.  8  4 
Attendance record is not that accurate. 5 3 
Monitoring attendance is tedious task (tracking of number 
of absences and tardiness of students)  

11  2 

 
Table 1 displays the different problems encountered on the existing system of checking and monitoring 
of attendance. It shows that majority of the respondents agreed that manual way of checking 
attendance is time consuming, followed by monitoring attendance is a tedious task. On the last rank, 
attendance records are misplaced or lost. 
 
Table 2. Level of Acceptability of Developed Application 

Software Quality Weighted Mean Verbal Interpretation 
Functionality   4.12 Moderately Acceptable 
Reliability  4.10  Moderately Acceptable 
Usability  4.10  Moderately Acceptable 
Portability  4.27  Highly Acceptable 

 
Based on Table 2, functionality, reliability, and usability was rated as Moderately Acceptable. On the 
other hand, portability is Highly Acceptable. With this high evaluation rating, the developed system was 
proved to be useful and meets the needs of the respondents. 
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Table 3. Significant Difference between the Manual System and the Developed Application 
Groups Weighted 

Mean 
tc (computed value of t-
test) 

t 0.05(22) (table value of 
t-test) 

Existing System’s Mean on the 
Level of Acceptability 

3.54  
 
                7.58                          1.52 
 
                7.58                          1.72 

Proposed System’s Mean on the 
Level of Acceptability 

4.17 

 
 
Table 3 shows the significant difference of the manual system and the developed system using T-test. 
Decision Rule: The negative sign of the computed value of t-test implies that the existing system’s 
mean is less than the mean of the proposed system’s mean. The tabular value of t for df(22) at 0.05 
level is 1.72. Since the computed value of t-test does exceed the critical value, the researchers reject 
the null hypothesis. There is a significant difference between the level respondents’ level of 
acceptability on the existing and the proposed system. 
 
6. CONCLUSION 
 
Automated Attendance System has been envisioned for the purpose of reducing the errors that occur 
in the traditional (manual) attendance taking system. The aim is to automate and make a system that 
is useful to the organization such as an institute. The efficient and accurate method of attendance in 
the office environment that can replace the old manual methods. This In the course of developing this 
system the android based mobile application for students‟ attendance at a university. In this study we 
developed a mobile application for taking students attendance at Kwara State University, Malete. The 
developed application has been proven to solve the problem of manually taking attendance and 
proposes to integrate keying in the attendance in the CMS portal after each class.  
 
There are several improvements that can be suggested in enhancing the mobile applications. The 
attendance application can be improved by providing the notification from the lecturers to the 
administrator. This could be implemented upon further research development of the system for the 
administrator. Attendance App can also be improved by the graphical user interface by incorporating 
more icons, colours and menus. Furthermore, the attendance application can be improved by adding 
the function to alert the lecturers like notification in a smartphone status bar or setting alarm sound if 
the lecturer forgot to key in students‟ attendance. Although, the number of recorded sentences in the 
firebase database is limited the system was developed using android studio integrated development 
environment (IDE) which involves the use of XML for the frontend design and the Java programming 
language for the backend design. 
 
 
 
 
 
 



Journal, Advances in Mathematical & Computational Sciences 
 Vol.  10    No.  1, March       2022 

www.mathematics-computationaljournal.info 

 
 
 
 

 
  
 
 
 
 

88 
 
 

REFERENCES 
 

1. Adukkathayar, A., Krishnan, G. S., & Chinchole, R. (2015). Secure multifactor authentication 
payment system using NFC. 10th International Conference on Computer Science and 
Education, ICCSE 2015, Iccse, 349–354. https://doi.org/10.1109/ICCSE.2015.7250269 

2. Ayodele, D. O. (2017). Class attendance and academic performance of second year university 
students in an organic chemistry course. African Journal of Chemical Education, 7(1), 63–75.  

3. Babatunde, A.N. Oke, A.A., Oloyede, A.A., Temim, A.O. & Olufemi, O. (2021). An Improved 
Android Based Application for Traveler Location Monitoring Using Ray Casting Geo-fence and 
Kalman Filter Algorithm. Annals Computer Science Series Journal, Faculty of Computers and 
Applied Computer Science, Tibiscus University of Trinisoara, Romania. 19(1), 74-80. 

4. Baharin, S. K., Zulkifli, Z., & Ahmad, S. B. (2020). Student Absenteeism Monitoring System 
Using Bluetooth Smart Location-Based Technique. 2020 International Conference on 
Computational Intelligence, ICCI 2020, October, 109–114. 
https://doi.org/10.1109/ICCI51257.2020.9247809 

5. Bhattacharya, S., Nainala, G. S., Das, P., & Routray, A. (2018). Smart attendance monitoring 
system (SAMS): A face recognition based attendance system for classroom environment. 
Proceedings - IEEE 18th International Conference on Advanced Learning Technologies, ICALT 
2018, 358–360. https://doi.org/10.1109/ICALT.2018.00090 

6. Chang, C. H. (2011). Smart classroom roll caller system with IOT architecture. Proceedings - 
2011 2nd International Conference on Innovations in Bio-Inspired Computing and 
Applications, IBICA 2011, 356–360. https://doi.org/10.1109/IBICA.2011.94 

7. Dankar, A., & Kundapur, P. P. (2019). Automated Mobile Attendance System (AMAS). 2019 
6th IEEE International Conference on Advances in Computing, Communication and Control, 
ICAC3 2019. https://doi.org/10.1109/ICAC347590.2019.9036787 

8. Eldho John, G., & Joseph Mamutil, R. (2021). Tuning Neural Networks for Geofencing 
Applications. Journal of Physics: Conference Series, 1831(1). https://doi.org/10.1088/1742-
6596/1831/1/012017 

9. Filali, H., Riffi, J., Mahraz, A. M., & Tairi, H. (2018). Multiple face detection based on machine 
learning. 2018 International Conference on Intelligent Systems and Computer Vision, ISCV 
2018, 2018-May, 1–8. https://doi.org/10.1109/ISACV.2018.8354058 

10. Haruna, U., Maitalata, U. S., Mohammed, M., & Maitama, J. Z. (2021). Hausa Intelligence 
Chatbot System. In Communications in Computer and Information Science (Vol. 1350). 
Springer International Publishing. https://doi.org/10.1007/978-3-030-69143-1_17 

11. Oktavianto, H., Hsu, G. S., & Chung, S. L. (2012). Image-based intelligent attendance logging 
system. Proceedings 2012 International Conference on System Science and Engineering, 
ICSSE 2012, 1–6. https://doi.org/10.1109/ICSSE.2012.6257138 

12. Ozdemir, Z., & Tugrul, B. (2019). Geofencing on the Real-Time GPS Tracking System and 
Improving GPS Accuracy with Moving Average, Kalman Filter and Logistic Regression Analysis. 
3rd International Symposium on Multidisciplinary Studies and Innovative Technologies, 
ISMSIT 2019 - Proceedings. https://doi.org/10.1109/ISMSIT.2019.8932766 

13. Park, J., An, K., Kim, D., & Choi, J. (2013). Multiple human tracking using multiple kinects for 
an attendance check system of a smart class. 2013 10th International Conference on 
Ubiquitous Robots and Ambient Intelligence, URAI 2013, 130. 
https://doi.org/10.1109/URAI.2013.6677494 



Journal, Advances in Mathematical & Computational Sciences 
 Vol.  10    No.  1, March       2022 

www.mathematics-computationaljournal.info 

 
 
 
 

 
  
 
 
 
 

89 
 
 

14. Raghuwanshi, A., & Swami, P. D. (2017). An automated classroom attendance system using 
video based face recognition. RTEICT 2017 - 2nd IEEE International Conference on Recent 
Trends in Electronics, Information and Communication Technology, Proceedings, 2018-
January, 719–724. https://doi.org/10.1109/RTEICT.2017.8256691 

15. Sai, E. C. (2021). Student Attendance Monitoring System using Face Recognition. International 
Journal for Research in Applied Science and Engineering Technology, 9(5), 2023–2029. 
https://doi.org/10.22214/ijraset.2021.34749 

16. Saparkhojayev, N., Guvercin, S., & Faculty, E. (2012). Attendance Control System based on 
RFID technology. International Journal of Computer Science Issues, 9(3), 227–230. 

17. Shahab, A. S., & Sarno, R. (2020). Android application for presence recognition based on face 
and geofencing. Proceedings - 2020 International Seminar on Application for Technology of 
Information and Communication: IT Challenges for Sustainability, Scalability, and Security in 
the Age of Digital Disruption, ISemantic 2020, 208–213. 
https://doi.org/10.1109/iSemantic50169.2020.9234253 

18. Shanthi, S., Nirmaladevi, K., Pyingkodi, M., & Selvapandiyan, P. (2020). Face Recognition For 
Automated Attendance System Using LBPH Algorithm. Journal of Critical Reviews, 7(04), 942–
949. 

19. Singh, A., Goel, T., Srivastava, D., Singh, A., & Agarwal, S. (2020). Location Based Attendance 
Monitoring System. International Journal of Engineering Applied Sciences and Technology, 
5(1), 517–521. https://doi.org/10.33564/ijeast.2020.v05i01.092 

20. Son, N. T., Chi, L. P., Lam, P. T., & Van Dinh, T. (2019). Combination of facial recognition and 
interaction with academic portal in automatic attendance system. ACM International 
Conference Proceeding Series, Part F1479(1), 299–305. 
https://doi.org/10.1145/3316615.3316638 

21. Srinidhi, M. B., & Roy, R. (2015). A web enabled secured system for attendance monitoring 
and real time location tracking using Biometric and Radio Frequency Identification (RFID) 
technology. 2015 International Conference on Computer Communication and Informatics, 
ICCCI 2015. https://doi.org/10.1109/ICCCI.2015.7218103 

22. Sultana, S., Enayet, A., & Mouri, I. J. (2015). A Smart, Location Based Time and Attendance 
Tracking System using Android Application. International Journal of Computer Science, 
Engineering and Information Technology, 5(1), 01–05. 
https://doi.org/10.5121/ijcseit.2015.5101 

23. Sunaryono, D., Siswantoro, J., & Anggoro, R. (2021). An android based course attendance 
system using face recognition. Journal of King Saud University - Computer and Information 
Sciences, 33(3), 304–312. https://doi.org/10.1016/J.JKSUCI.2019.01.006 

24. Syed, H. H. (2021). A CLOUD-STORAGE RFID LOCATION. April 2019. 
25. Utomo, S. B., & Hendradjaya, B. (2018). Multifactor Authentication on Mobile Secure 

Attendance System. Proceeding - 2018 International Conference on ICT for Smart Society: 
Innovation Toward Smart Society and Society 5.0, ICISS 2018. 
https://doi.org/10.1109/ICTSS.2018.8550017 

26. Varadharajan, E., Dharani, R., Jeevitha, S., Kavinmathi, B., & Hemalatha, S. (2017). Automatic 
attendance management system using face detection. Proceedings of 2016 Online 
International Conference on Green Engineering and Technologies, IC-GET 2016, 1–3. 
https://doi.org/10.1109/GET.2016.7916753 

 



Journal, Advances in Mathematical & Computational Sciences 
 Vol.  10    No.  1, March       2022 

www.mathematics-computationaljournal.info 

 
 
 
 

 
  
 
 
 
 

90 
 
 

27. Yang, S., Song, Y., Ren, H., & Huang, X. (2016). An automated student attendance tracking 
system based on voiceprint and location. ICCSE 2016 - 11th International Conference on 
Computer Science and Education, August 2016, 214–219. 
https://doi.org/10.1109/ICCSE.2016.7581583 

28. Zhi, T. J., Ibrahim, Z., & Aris, H. (2015). Effective and efficient attendance tracking system using 
secret code. Conference Proceedings - 6th International Conference on Information 
Technology and Multimedia at UNITEN: Cultivating Creativity and Enabling Technology Through 
the Internet of Things, ICIMU 2014, 108–112. 
https://doi.org/10.1109/ICIMU.2014.7066613 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


