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Abstract— To maintain the attendance records, several government organisations and educational
institutions in many countries still depend on the paper-based attendance approach. This approach has
presented several disadvantages such as time-consuming and wastage of environmental resources. There is a
necessity to change these traditional methods of attendance recording with more efficient ones. Thus, many
works have been done in this direction. Moreover, this study aims to analyse the most recent studies on
automated attendance systems regarding the timeline. Our critical review has highlighted studies in the
existing literature concerning technology, application domain, and main findings. Moreover, shed light on
most numerous studies on any of three previous aspects.
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Registration.

I. INTRODUCTION

Generally speaking, information technology systems have presented various advantages for a variety of
application domains, which increases the importance of the adoption of these systems [1-3]. Furthermore, the
information technology represented an essential tool that helps countries to enhance their economy in both the
educational and industrial sectors [4-6]. Suitable attendance recording and management has become important
in today’s world. Attendance is one of the work ethics valued by employers. Most of the educational institutions
and government organisations in developing countries still use paper-based attendance method for maintaining
the attendance records [7]. So, there is a critical need for adopting the attendance management system for
measuring the organisations’ efficiency. Regarding organisational perspective, it helps to possess a tracking for
attendance and assessment for particular individuals in different sectors such as employees, university staff and
students [8]. Not apart from attendance, usually in the academic sector, attendance management process could
help to increase the desire of attending on-time and raising the education level [9]. On other hands, in the
industrial sector, the attendance system may be employed as a tool for different activities such as, analysing
human resources, manage the daily attendance process, and record the overtime information and transfer it to
the payroll system [10]. Several drawbacks have reported using traditional attendance approach such as time-
consuming [9], and students may sign on the attendance sheet instead of their friends while they are absent [11].
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Accordingly, the last few decades various developments have achieved to provide an automatic approach to
attendance management [12-13]. The most critical step in the automatic attendance system is the data gathering
process, and data processing model, numerous of well-known technologies have hired for this target such as
biometric, RFID, magnetic stripe, and the barcode [14]. To end, this study aims to provide a critical analysis of
particular studies that have conducted in the context of attendance systems.

I1. CRITICAL REVIEW OF THE EXISTING ATTENDANCE SYSTEMS

This section presents a critical review of the works and attempts by previous authors in details and highlights
their main-findings, technology, and sectors implemented. This section conceptually provides insights into the
last universal works. These works, which have been conducted from 2012 until 2017, were aimed to determine
and eliminate the lacks for the traditional methods and techniques regarding attendance management systems.
Table 1, presents a critical review of the proposed system in attendance management systems with several
technologies and highlights their main findings, technology, and application domain.

TABLE 1 COMPARISON OF THE PREVIOUS ATTENDANCE SYSTEMS BASED ON CRITICAL REVIEW

Author(s)& Year Technology Sector Main Findings
Patel et al., 2012 RFID Academic Proposed a real-time intelligent system to record students’
attendance [13].
Singhal, & Gujral, RFID Academic Implemented an RFID remote monitoring attendance system by
2012 sending SMS approach based on GSM cellular network [15].
Saparkhojayev & RFID Academic Presented attendance system based on RFID technology in
Guvercin, 2012 Suleyman Demirel University, Kazakhstan [16].
Benyo et al., 2012 NFC Academic Introduced and developed an autonomous student attendance
system by implemented NFC technology [17].
Chiagozie, & Nwaji, RFID Academic & | Proposed a time-attendance management system with a door
2012 Organization | unit based on RFID technology [18].
Yuru et al., 2013 RFID Academic Designed an attendance checking system of class based on

embedded of ARM and RFID technology [4].

PVN & Gupta, 2013 | Fingerprint - Academic Conducted a portable attendance system by using a GSM
GSM network with fingerprint technique to manage and recording
attendance module for a student in class and sending a record to
student parent’s via GSM-based mobile network [19].

Talaviya et al., 2013 | Fingerprint - Academic A wireless attendance monitoring system proposed to maintain,
Zigbee manage, and record student attendance in a university institute
automatically based on biometric fingerprint-based and Zigbee

technology [20].
Behara & Face Organization | Proposed an automatic attendance monitoring and management
Raghunadh, 2013 recognition system in the real-time environment to record time and

attendance application using biometric face recognition based on
attendance system [21].

Hui et al., 2014 Mobile Academic Designed and developed a student attendance system based on
Based mobile based attendance via detecting the geographical locations

of smartphones [22].
Baban, 2014 QR Code Academic Presented student attendance system to record, view, monitor,

and checking attendance recording by using a QR code scanned
by smartphones [23].

Yadav& Nainan, RFID-GSM Academic An automatic attendance management system presented for

2014 students and teachers as well using GSM for sending
notifications to parents [24].

Arbain et al., 2014 RFID- Academic Proposed an attendance system to record and manage student

ARDUINO attendance automatically in the lab by using RFID-ARDUINO

approach in web-based laboratories settings [25].

Tiwari et al., 2014 RFID-GPRS Academic Conducted GPRS based student attendance system which it can
be easily accessed by the lecturers via the web to check and
monitor student attendance recording [26].

Kurniali, 2014 RFID Academic Developed a student attendance management system by using
RFID with the web-based approach to managing student's
attendance in an Indonesian higher education institution [27].
Zainal et al., 2014 Fingerprint - | Organization | Presented a security and portability attendance system by design
Arduino and developed attendance monitoring and management system
by using biometric fingerprint technology and Arduino
microcontroller [28].
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Bhise et al., 2015 Mobile Academic Developed a student's attendance system based on NFC
Based Technology in school and colleges and implemented in mobile-
based application [29].

Pranali et al., 2015 Mifare Academic Adopted and developed an attendance monitoring system based
on Mifare technology and server-based for tracking and
positioning students in campus settings [30].

FARPAT et al., RFID-GSM Academic Managed student’s attendance via proposing an automatic
2015 computing system in classrooms by using RFID technology
[31].
Mishra et al., 2015 RFID- Organization | Proposed a secure system for employees' attendance system
ARDUINO based on RFID module [32].

Shengli et al., 2015 RFID Enterprise Conducted automatic attendance system based on RFID card
connected with Arduino microcontroller via the real-time
database environment to manage the employee's attendance in
an enterprise [33].

Kuriakose & RFID Academic Proposed an automate attendance registration system by using
Vermaak, 2015 Java-based RFID technology to monitor, management students
attendance at the Central University of Technology, South

Africa [34].

Praveen Kumar and RFID-loT Academic- Presented attendance management system based on RFID and

Mani Kumar, 2015 Enterprise loT applications which can be system accessed from anywhere
and stored attendance records in the cloud and be sending SMS
to several smartphones [35].

Wagh et al., 2015 Face Academic An automated and smart attendance system proposed for

Recognition classroom attendance based on face recognition using Eigenface
and PCA algorithms [36].
Khatun et al., 2015 Iris Academic Adopted and implement an iris recognition based attendance
Recognition system to record and management students' attendance and sent
a report to the predefined E-mail address in the MATLAB
programming environment [37].
Noor et al., 2015 Android- Academic Proposed Android-based application via used as a sensor by
based camera device to take, manage student attendance records [8].
Kumar & Kumar. Bluetooth - Academic Conducted a system to monitor, track, and position student
2015 Face attendance in campus based on Bluetooth -Face identification
Identification technologies [38].

Yadav et al., 2015 Fingerprint Enterprise An automated fingerprint recognition system presented and
implemented to design a portable attendance system [39].

Potadar et al., 2015 Fingerprint Academic Proposed a biometric-based attendance system to record,
monitor, and tracking student attendance by using fingerprint
technique to reduce the risk of false attendance recording [40].

Jaikumar et al., 2015 | Fingerprint Academic Offered a study to propose an attendance monitoring system for
student attendance based on fingerprint recognition with GSM
network in the academic domain [41].

Srinidhi & Roy, RFID- Academic Developed and adopted an automation attendance monitoring
2015 Biometric and management system based on web-based applications using
RFID and biometrics technologies for an academic college and
university environment with safe and secure system advantages
[42].

Kamaraju & Kumar, | Fingerprint- Enterprise Proposed a real-time attendance management system for easy
2015 Zigbee and time-saving employee’s attendance at any organisation

using Zigbee and fingerprints based attendance [43].

Ya’acob et al., 2016 Arduino Academic RFID Efficient student attendance management system
presented with a web portal to reduce the time of taking the
attendance compared with the traditional system [44].

Sayanekar et al., Face Academic NFC technology and Face recognition technique biometric-
2016 Recognition- based attendance system management proposed for tracking and
NFC enabled recording students' attendance at various locations in campus
ID card [2].
Sunehra & Goud, Arduino and Academic Conducted a recording and consolidation system for student
2016 Raspberry Pi attendance based on Arduino and Raspberry Pi microcontroller
boards with secure, affordable and user-friendly advantages [1].

Kohalli et al., 2016 | Smart Sensor Enterprise Produced a hassle-free system for attendance management and
monitoring attendance records via a wireless network of smart
devices (loT) [9].

Jacob et al., 2016 Mobile- NFC Academic Introduced attendance management system for university

students by using NFC mobile based attendance system [5].
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Prince et al., 2016 loT - Academic Presented a student attendance monitoring system in a
Fingerprint classroom based on the principle of Internet of the Things (loT)
via designed a portable device using fingerprint module [45].
Nath & Mobile Academic Proposed a mobile-enabled on-line attendance system [46].
Mukhopadhyay Android-
(2017) based
Devamane & Bluetooth Academic- Propose attendance system based on Bluetooth and Face
Ramesh (2017) and Face Organization | recognition [47].
recognition
Wang et al., (2017) Face Academic Develops an automatic attendance system by integrating two
detection and deep learning algorithm Faster R-CNN face detection algorithm
recognition and SeetaFace face recognition algorithm [48].
Abdulsada, H. F. Raspberry pi, Academic The attendance system proposed is used to manage attendance
(2017) RFID and system in a large and branched factory or university from the
Arduino central unit [49].
Mady & Hilles face Academic Develop attendance system automatically in Al-Madinah
(2017) detection International University (MEDIU) and achieve higher both
accuracy and performance [50].
Dhope & Bhombe Face Academic In this project an approach to the detection and identification of
(2017) Recognition human faces is presented and then recognises the person by
comparing characteristics of the face to those of known
individuals is described [51].
Shukla (2017) RFID and Academic Design of microcontroller based attendance system using RFID
GSM and GSM has been presented [52].
Wang (2017) EEG Signals | organisation | This paper presents a system for an attendance of small office by
using EEG signal [53].
Buddhiwant, et al., Mobile Academic An Android-based mobile application for attendance monitoring
(2017) Android- is presented [54].
based and
GPS
Hendry et al., (2017) QR Code Academic An attendance system that utilises the use of QR code [55].
Kumar et al., raspberry pi Academic This paper discusses on the standardised fingerprint model
(2017) and which is used to synthesise the template of fingerprints [56]
fingerprint
Kavitha et al., NFC and Industry A novel attendance system for members of the industry using
(2017) Arduino NFC (Near Field Communication) is proposed [57].
Siddiqui et al., Fingerprint Academic The fingerprint based wireless attendance system aim to record
(2017) and Arduino the student attendance [58].
Jogiji & Ghate RFID, WSN Academic The system provides effectiveness and efficiency in
(2017) and Arduino administering and managing the attendance procedure, hence
Uno improving productivity and staff development [59].

Many attempts have been made by researchers on developing wireless biomedical sensors for attendance
systems. They mainly focused on improving technical solutions that address problems and challenges in
recording, monitoring, positioning, tracking students or employees in compared with traditional systems that
impose duplicate of works and efforts and increase human resources requirements. These solutions such as
reliable, mature, legally, accepted, affordable, user-friendly, and secured. Most previous studies that proposed
the attendance management systems implemented their systems with academic sectors exclude a few studies
like (Behara & Raghunadh, 2013), (Zainal et al., 2014), (Mishra et al., 2015), (Shengli et al., 2015), (Yadav et
al., 2015), (Kamaraju & Kumar, 2015), (Kohalli et al., 2016), (Wang, 2017), and (Kavitha et al., 2017) were
implemented and conducted their attendance management system in public sectors. Whereas studies conducted
by (Chiagozie, & Nwaji, 2012), (Praveen Kumar and Mani Kumar, 2015), are implemented in academic and
public sectors.

111.CONCLUSION

The innovation of information technology has a great deal with developments of attendance systems, which
have investigated by many researchers in the current existing literature. Since the automated attendance systems
have avoided the drawbacks of traditional ones, these systems have become very popular and applied in multiple
domains. According to our study, we have found 52 studies that have been conducted based on the
implementation of the attendance system scenario. These studies have classified according to the findings, type
of technology has been used, and application domain category. The majority of articles have focused on
developing such a system to support academic facilities. Furthermore, many studies have widely adopted RFID
technology. We believe this research will continue to investigate further studies to highlight relevant aspects in
this area such as challenges, research trends, other technologies have been adopted and so on.
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