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This systematic literature review examines facial-recognition-based attendance
systems published between 2020 and 2024. The review analyzes preprocessing
system, Multi-face detection, Feature techniques, face detection approaches, feature extraction methods, recognition
extraction, Systematic literature strategies, evaluation metrics, and state-of-the-art implementations across
review. educational and workplace environments. The findings show that traditional
approaches such as Viola—Jones, Haar Cascade, LBP, and LBPH remain
widely used due to their computational efficiency, while deep learning models,
including CNN-based architectures, FaceNet, and MobileFaceNet, offer
superior accuracy but require higher computational resources. Single-face
recognition systems demonstrate high accuracy yet lack scalability for real
classroom scenarios, whereas multi-face recognition systems improve
efficiency but still rely heavily on conventional methods with limited robustness
under pose and illumination variations. The study highlights ongoing
challenges in scalability, environmental resilience, and evaluation consistency,
providing insights for enhancing future facial-recognition-based attendance
solutions.
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1. INTRODUCTION learning, active attendance has been shown to improve
understanding and retention of concepts (Ha et al., 2024).
Therefore, attendance recording mechanisms need to be
designed in such a way that they are accurate, transparent,
and free from manipulation, so that they can support
objective and fair learning evaluation.

One innovation to ensure that student attendance is

Attendance recording for students is still largely done
manually through attendance forms, or semi-manually
using Radio Frequency Identification (RFID)
technology, both of which are vulnerable to data
manipulation (Surantha & Sugijakko, 2024). In fact,

student attendance is an important factor that directly
contributes to the success of the learning process
(Sunaryono et al., 2021a). Students with high attendance
rates tend to show better academic performance (Ha et
al., 2024; Keppens, 2023). Even in the context of online
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recorded validly and accurately is the application of
facial recognition technology (Rao, 2022). This
technology enables automatic identification of
individuals through facial images captured by cameras,
making the attendance process faster, more accurate, and
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minimizes human intervention (Khan et al., 2020a).
Facial recognition-based systems are considered the most
suitable replacement for manual attendance methods,
which are inefficient and prone to data manipulation
(Alhanaee et al., 2021; Surantha & Sugijakko, 2024).

In general, the face recognition-based attendance
recording process begins with capturing facial images
through a camera. Next, the algorithm detects faces and
marks them using bounding boxes or square areas (Khan
et al., 2020a). The next stage is matching the image with
facial data stored in the database to identify individuals
(Nguyen-Tat et al., 2024). Once identification is
successful, the system automatically records attendance
along with the time and date (Nguyen-Tat et al., 2024;
Sunaryono et al., 2021a).

Reseach conducted by Sunaryono et al. (2021a),
Surantha and Sugijakko (2024) shows that face
recognition-based attendance systems can achieve an
accuracy rate of over 95%. However, these studies still
focus on single-face recognition, making them less than
optimal when applied in real-world situations such as
classrooms where many faces appear simultaneously in a
single image.

To overcome these limitations, Khan et al. (2020a)
applied a deep learning approach using the You Only
Look Once version 3 (YOLOV3) algorithm to detect
multiple faces simultaneously, then performed
recognition using Microsoft Azure Face APIL. The
implementation  results showed good  system
performance under varying lighting conditions and room
configurations. = However, deep  learning-based
approaches have high computational complexity and are
often considered difficult to interpret (black box models)
(Bai et al., 2021; Sarker, 2021; Suyanto et al., 2022).
Another approach was taken by Bah and Ming (2020),
who used a combination of Local Binary Pattern (LBP)
and Haar-cascade classifier. This method has lower
computational complexity than deep learning (Nguyen-
Tat et al., 2024; Shah et al., 2023) and is capable of
achieving up to 95% accuracy. However, LBP is
sensitive to noise (Alkhatib & Hafiane, 2019; P. D. Chen
et al., 2024), while Haar-cascade is only effective for
frontal orientation images (Nguyen-Tat et al., 2024) and
often fails to detect faces with oblique poses (Naser et al.,
2025).

Furthermore, Ahsan et al. (2020) combined Local Binary
Pattern Histogram (LBPH) with Bilateral Median
Convolution to improve the system's robustness against
lighting variations. The results of the study showed good
performance in uncontrolled environmental conditions.
However, this method remains weak against changes in
facial pose (Ahsan et al., 2021; Chen et al., 2023).

These findings indicate that facial recognition technology
for attendance systems has undergone rapid development
through various approaches, both traditional and deep
learning. However, each method has its own advantages
and limitations that need to be studied in greater depth.
Therefore, a systematic review is needed to map research
trends, datasets used, dominant methods, and future
research directions. In line with these needs, this study
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aims to identify research trends, datasets used, proposed
methods, and future research directions in facial
recognition for attendance systems during the period
2020 to 2024.

2. METHODOLOGY

2.1 Review Method

This study adopted SLR in accordance with the
guidelines of Kitchenham and Charters (2007). SLR aims
to identify, assess, and interpret all research evidence to
answer specific research questions. SLR was chosen
because it has been widely used by previous researchers,
namely: Hidayat et al. (2024), Mohana and Subashini
(2024), and Sharma et al. (2024). This shows that SLR
is suitable for use in literature reviews.

Figurel shows the SLR process with three main stages,
namely: planning, implementation, and reporting. In the
planning stage, three activities are carried out, namely:
formulating research questions, developing a literature
review protocol, and evaluating the literature review
protocol. In the conducting stage, five activities are
carried out, namely: searching for studies, selecting
studies, extracting studies, assessing study quality, and
summarizing data. In the reporting stage, the activity is
to present a report on the results of the literature review.

) 1. Developing Research Questions
Planning Stage | 2. Creating a Literature Review Protocol
3. Evaluating the Literature Review Protocol

Conducting
Stage

<

Reporting Stage | 9. Presenting a Literature Review Report

4. Conducting a Study Search
5. Selecting Studies

6. Extracting Data from Studies
7. Assessing Study Quality

8. Summarizing Data

Figurel. SLR process with 3 main stages and 9 sub-
stages

The SLR process is not merely an activity of collecting
references, but rather a systematic library-based
experiment that aims to answer research questions
objectively and reproducibly. Therefore, each stage in the
figure is not only linear, but can also return to the
previous process. For example, when finding
inconsistencies in selected studies, researchers can return
to the protocol or search stage.

2.2 Research Questions

Research questions are formulated at the outset before
conducting a literature review. This is done to ensure that
the literature review remains focused and to provide
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boundaries for the study to be analyzed. In this study, the
research questions were formulated based on Population,
Intervention, Comparison, Outcomes, and Context

(PICOC).
Tablel. PICOC list
Criteria Key Words
Population School, university, workplace

Intervention Face recognition, facial recognition, face

detection, biometric identification

Comparison -

Outcomes Attendance system, attendance tracking, roll
call, presence detection

Context Research in academia and industry

Tablel shows a list of PICOC that formed the basis for
developing research questions. Population describes the
entities that are the focus of the literature review. The

Table2.Literature review research questions list

methodological approach used in Population is reflected
in Intervention. Comparison indicates the method used as
a comparison. The desired results of Intervention are
described in Outcomes. Finally, Context refers to the area
in which the literature review was conducted. Error!

Reference source not found. shows a list of
research questions (RQ) from the literature review used
in this study. The results of RQ1 can be used as a basis
for publishing research results, while the results of RQ2
can be used as a basis for conducting research
collaborations. The results of RQ3-RQ8 can be used as a
basis when selecting preprocessing methods, face
detection, feature extraction, face recognition, evaluation
in the main study, and identifying state-of-the-art
methods to determine future research opportunities.

Code Research Question

Objective

systems that use facial recognition?

RQ1 Which journals publish a lot of research on attendance

Identify journals that publish a lot of research on
attendance systems that use facial recognition.

attendance systems using facial recognition?

RQ2 Who are the influential researchers in research on

Identifying influential researchers in research on
attendance systems using facial recognition.

RQ3 What preprocessing methods are widely used in Identifying preprocessing that is widely used in research
research on attendance systems that use facial on attendance systems that use facial recognition.
recognition?

RQ4 What are the face detection methods that are widely Identifying facial detection methods that are widely used

used in research on attendance systems that use face
recognition?

in research on attendance systems that use facial
recognition.

attendance systems using facial recognition?

RQS5 What feature extraction methods are widely used in Identifying feature extraction methods that are widely used
research on attendance systems that use facial in research on attendance systems that use facial
recognition? recognition.

RQ6 What facial recognition methods are widely used in Identifying facial recognition methods that are widely used
research on attendance systems that use facial in research on attendance systems that use facial
recognition? recognition.

RQ7 What evaluation methods are frequently used in Identifying evaluation methods frequently used in research
research on attendance systems that use facial on attendance systems that use facial recognition.
recognition?

RQS What are the state-of-the-art methods in research on Identifying state-of-the-art methods in research on

attendance systems using facial recognition

2.3 Creating a Literature Review Protocol

The review protocol was created to ensure that the SLR
was conducted systematically. It began with establishing
digital libraries as sources for searching for studies. Four
digital libraries were selected, namely Scopus
(scopus.com), ScienceDirect (sciencedirect.com), IEEE
(ieeexplore-ieee-org), and ProQuest (proquest.com).
This was followed by the development of inclusion and
exclusion criteria, with Table3 showing the list of
inclusion and exclusion criteria. These criteria were
developed as guidelines for selecting studies. The
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flow chart was used to
clarify the study selection process. The extraction of key
data refers to the SLR research questions.

The extraction results are summarized in an Excel table,
which represents the answers to the literature review
research questions. The quality of the studies is assessed

based on the clarity of the methods used and the ability
of the study content to answer the literature review
research questions. Meanwhile, data synthesis uses a
narrative-descriptive method.

Table3. Inclusion and exclusion criteria
Criteria Value

A study that discusses an attendance system
that uses facial recognition
Duplicate studies, the most complete and

Inclusion most recent were selected.
Study with journal and proceedings versions,
journal version was selected
Studies written in languages other than
Exclusion | English

Studies without strong validation
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2.4 Research Questions

Once the systematic review protocol has been fully
developed, the next step is to evaluate the protocol. The
purpose of this evaluation is to ensure that all
components of the protocol have been developed
comprehensively, logically, and can be implemented
without bias. Protocol evaluation is also important to
minimize the risk of methodological errors and ensure
that the SLR process can be carried out in a structured
and consistent manner from start to finish. The evaluation
is conducted through internal review by researchers.

2.5 Search Strategy

The search process began with selecting digital libraries.
Four digital libraries were selected, including Scopus
(scopus.com), ScienceDirect (sciencedirect.com), IEEE
(ieeexplore.icee.org), and ProQuest (proquest.com).
Next, search keywords were compiled with reference to
PICOC as a guideline, so that the search results could
answer the questions in the literature review that had been

Table4. List of search keyword

compiled. The search keywords were compiled by
applying intervention and outcome to the population. The
Boolean operator ‘OR’ was used to combine synonyms,
while ‘AND’ was used to ensure that keywords in the
intervention, outcome, and population criteria appeared
in the search.

shows a list of search keywords. The list is tailored to
each digital library without changing the original
keywords so as not to increase the number of irrelevant
results. On Scopus, searches are conducted by applying
search keywords to advanced searches based on title,
abstract, and keywords. On ScienceDirect, searches are
conducted through advanced searches by applying search
keywords to the quick search field. On IEEE and
ProQuest, searches are conducted through advanced
searches by applying search keywords to the search
command field. The search limitations applied are:
searches are limited to the years 2020 to 2024, research
studies in the form of journals and proceedings, not
review studies, and studies in English.

Library

Search String

TITLE-ABS-KEY(("face recognition" OR "facial recognition" OR "face detection" OR "biometric
Scopus identification") AND ("attendance system" OR "attendance tracking" OR "roll call" OR "presence
detection") AND ("school" OR "university" OR "workplace"))

("face recognition" OR "facial recognition" OR "biometric identification") AND ("attendance system" OR

"university" OR "workplace")

ScienceDirect "attendance tracking" OR "roll call" OR "presence detection") AND ("school" OR "university")
("face recognition" OR "facial recognition" OR "face detection" OR "biometric identification") AND
IEEE ("attendance system" OR "attendance tracking" OR "roll call" OR "presence detection") AND ("school" OR
"university" OR "workplace")
("face recognition" OR "facial recognition" OR "face detection" OR "biometric identification") AND
ProQuest ("attendance system" OR "attendance tracking" OR "roll call" OR "presence detection") AND ("school" OR

2.6 Study Selection

Study selection uses inclusion and exclusion criteria,
which serve as guidelines for selecting and filtering
studies relevant to the research topic. These criteria help
ensure that only eligible studies are analyzed, thereby
maintaining the quality and relevance of the literature
review. The inclusion criteria contain the criteria for
studies to be included, while the exclusion criteria
contain the criteria for studies to be excluded or
discarded.

Figure2 shows the study selection flowchart created
using the PRISMA 2020 (2021) flowchart. This
flowchart consists of three stages: 1) Study identification
stage, from 4 databases, namely Scopus, ScienceDirect,
IEEE, and ProQuest, 548 studies were obtained, 21
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studies were removed due to duplication, leaving 513
studies. 2) Study screening stage: 513 studies were
screened based on their titles and abstracts. 399 studies
were excluded because 349 studies were outside the
scope of the research topic, 49 were review studies, and
1 was withdrawn by the author, resulting in 114 studies
to be downloaded. Of the 114 studies, 7 studies could not
be downloaded because they did not have access,
resulting in 107 studies ready to be screened based on
study content. Based on the screening of study content, 7
studies were excluded because the explanation of the
research methods was not comprehensive, leaving 100
studies. 3) Study inclusion stage: 100 studies were
included and extracted for reporting in the literature
review.
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Total studies (n=548)
Database (n = 4)
Scopus (n = 105)
ScienceDirect (n = 80)
IEEE (n =4)
ProQuest (n = 345)

Study
Identification

Studies removed before screening:
Studies removed due to duplication
(n=21)

(n=>513)

Screened studies

Excluded studies

(n=399)
Off-topic studies (n = 349)
Review studies (n = 49)
Retracted studies (n = 1)

Study
Screening

(n=114)

Studies to be downloaded

Studies that could not be downloaded
> (n=7)
No access (n=7)

(n=107)

Downloadable studies

Studies not included
> (n=7)
Indetailed description (n = 7)

(n=100)

Study
Inclusion

Studies included and reported

Figure2. Study selection flowchart

2.7 Data Extraction

Data extraction in SLR aims to collect important
information from each selected study. Data extraction is
carried out in a structured and transparent manner to
produce accurate data that can be analyzed consistently.
The results of data extraction should be able to answer
the research questions of the literature review. The
following are the elements that will be extracted from the
study:  study  identity  (title, author, year,
journal/conference name, number of citations),
preprocessing methods, face detection methods, feature
extraction methods, face recognition methods, evaluation
methods, datasets used, and evaluation results.

2.8 Study Quality Assessment and Data Synthesis
The assessment of study quality aims to ensure that the
studies included in the literature review have adequate
methodological validity and are capable of answering the
research questions of the literature review. The list of
study quality assessment criteria is presented in Table 5.
Six main criteria are used, namely clarity of research
objectives, completeness of methodology description,
validation of experiments or methods, suitability of
methods to research questions, clear presentation of
results, and availability of data.

These six criteria are important foundations for ensuring
that the studies selected in the literature review have
adequate methodological validity, are transparent, and
are capable of answering the research questions.

Table 5. List of study quality assessment criteria

No Criteria Motivation
L. | Clarity of

Are the research objectives

research clearly stated?
objectives

2. | Complete Are the research methods,
description of the including datasets and
methodology experimental procedures,

described in detail?

Are the research results
validated with external
datasets?

Are the methods used relevant
to answer the research
question?

Does the study present
research results with clear
evaluation metrics?

Is the data or dataset used
available?

Each study is assigned a rating category: 1) Good
category, if it meets all or almost all criteria. 2) Fair
category, if it meets most criteria, but there are still
shortcomings. 3) Poor category, if it meets few criteria
and has many shortcomings.

3. | Experimental
validation

4. | Suitability of the
method to the
research question
5. | Clear presentation
of results

6. | Data availability

3. RESEARCH RESULT

3.1 Significant Journal Publications (RQ1)

Figure3 shows a graph of the selected studies. From 2020
to 2021, there was an increase in the number of
publications, from 17 to 23 studies. There was then a
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decline

respectively. In 2024, there was a significant increase to

in 2022 and 2023, with 18 and 15 studies, active and growing area of interest. Error! R

eference source not found. shows a graph of

27 studies. selected primary studies based on Scopus quartiles,
while

40 Table6 shows total of selected primary studies.

35
E %(5) Scopus Q3 TEEEEE—— 05

i ]
S 10 © Scopus Without Q 23
E (5) g Scopus Q4 mEEEEE——— |6
g 5
2 2020 2021 2022 2023 2024 4 4 Scopus Q2 mem——16
2 Notindexed by Scopus m—— |3
Year § Scopus Q1 7
Figure3.Distribution of selected studies 0 10 20 30

2.1 This pattern suggests that research on facial
recognition based attendance systems remains an

Table6. List of selected primary studies

Number of Studies

Figured4.Selected studies based on Scopus quartiles

Year

Studies

Total of
Studies

2020

(Alghamdi et al., 2020; Bah & Ming, 2020; Bhavana et al., 2020; Gnanaprakash et al., 2020; Hamami et
al., 2020; Khan et al., 2020b; Long, 2020; Merugu et al., 2020; Muttaqin et al., 2020; Nagendra, 2020;
Nordin & Fauzi, 2020; Puthea et al., 2020; M. V. G. Rao et al., 2020; Sabeenian et al., 2020; Son et al.,
2020; Statistics et al., 2020; Zhu et al., 2020)

17

2021

(Aishwarya et al., 2021; Ali Al-Mallah et al., 2021; Andiani & Soewito, 2021; Bekzod & Daeik, 2021;
Bhavani et al., 2021; Chandra et al., 2021; Dini et al., 2021; Girish et al., 2021; Hariharan et al., 2021;
Kavimubhil et al., 2021; Kodhai et al., 2021; Mustam et al., 2021; Nguyen et al., 2021; Pant et al., 2021;
Parveen et al., 2021; Pranoto & Kusumawardani, 2021; Rajamanogaran et al., 2021; Saraswat et al., 2021;
Suhaimin et al., 2021; Sunaryono et al., 2021b; Tamilkodi, 2021; Technology & Utara, 2021; Wati et al.,
2021)

23

2022

(Ahmed et al., 2022; Annubaha et al., 2022; Azizi et al., 2022; Bhosale et al., 2022; Hamed & Fatnassi,
2022; Ismail et al., 2022; Lin & Huang, 2022; W. Liu & Pan, 2022; Mcp et al., 2022; Mohammed &
Alothman, 2022; Nadhan et al., 2022; Parhi et al., 2022; Rastogi et al., 2022; Shi & Tang, 2022; Ugar &
Ozdemir, 2022; Wang et al., 2022; Zhang et al., 2022; Zhao et al., 2022)

18

2023

(Alniemi & Mahmood, 2023; X. Chen, 2023; Dang, 2023; Hosen et al., 2023; Kamil et al., 2023; Lateef &
Kamil, 2023; M. Liu & Pang, 2023; Rahmad et al., 2023; Raj Kumar et al., 2023; Rohini et al., 2022; Satria
et al., 2023; Shabaneh et al., 2023; Tran & Ly, 2023; Warman & Kusuma, 2023; Widjaja et al., 2023)

15

2024

(Abdiwi, 2024; Ali et al., 2024; Azzahra et al., 2024; Beri et al., 2024; Boe et al., 2024; Dayananda et al.,
2024; Ekwealor et al., 2024; Ennajar & Bouarifi, 2024; Gaur et al., 2024; Hussain Hassan et al., 2024;
Jadhav et al., 2024; Juliandy et al., 2024; Lateef & Kamil, 2024; Makigod et al., 2024; Manimekalai et al.,
2024; Nagagopiraju et al., 2024; Nguyen-Tat et al., 2024; Nikam et al., 2024; Onaifo, 2024; Parbat et al.,
2024; Sayyad et al., 2024; Siew et al., 2024; Sugijakko et al., 2024; Surantha & Sugijakko, 2024; Susanto
et al., 2024; Talele et al., 2024; Thanoon, 2024)

27

Scopus Q3 dominates, followed by Scopus without

quartiles, with 25 and 23 studies, respectively. Scopus Q4
and Q2 each have 16 studies, followed by non-Scopus
indexed studies and Scopus QI1, with 13 and 7 studies,
respectively. Based on Figure5, Scopus-indexed studies
dominate over non-Scopus-indexed studies, 87% versus
13%. This indicates that Scopus continues to be the
preferred platform for disseminating research in this field

due to its credibility and visibility.
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FigureS. Comparison of primary studies indexed and
not indexed by Scopus

Figure6 shows a graph of the number of studies based on
the country of publication of the journal. The United
Kingdom leads with 19 studies, followed by the United
States and Indonesia, which each contributed 17 studies.
Next, India, Turkey, and the Netherlands are in the next
order with 13, 12, and 8 studies, respectively. Japan,
Malaysia, and Switzerland each contributed 4 studies,
while Singapore published 3 studies. The data shows that
the United Kingdom, the United States, and Indonesia are
the most active journal publishers in publishing research
on face recognition-based attendance systems. In
addition, the relatively even distribution of studies
between Asian and European countries shows that the
development of face recognition-based attendance
systems is a global topic that has attracted the attention
of researchers.

Table 7 shows a list of journals with the most studies. The
distribution of studies in the table shows that research on
face recognition-based attendance systems is more
widely published in Scopus journals without quartiles
and journals that are not indexed by Scopus. Publications

Table 7. Journal with the most studies

in Scopus Q1 and Q2 journals are still few. This reflects
that there is still a great opportunity to improve the
quality of research in order to penetrate international
journals with higher quartiles on this topic.

United Kingdom [N 19
‘E United States NG (7
é Indonesia [ 17
2 India [N 13
=
= Turkey [N 12
£ Netherlands [N 3
—g Japan [ 4
E Malaysia [ 4
Switzerland [ 4
Singapore [l 3
0 5 10 15 20

Number of Studies

Figure6.Countries with the most journal publishers

No Journal Name Quartile Nl:{nlh)fr of
1 Journal of Physics: Conference Series Scopus Without Q 10
2 Turkish Journal of Computer and Mathematics Education Scopus Without Q 9
3 International Research Journal of Innovations in Engineering and Technology Not Indexed in Scopus 6
4 Wireless Personal Communications Scopus Q2 2
5 International Journal of Interactive Mobile Technologies Scopus Q3 2
6 Bulletin of Electrical Engineering and Informatics Scopus Q3 2
7 Journal of Advances in Information Technology Scopus Q3 2
8 International Journal on Informatics Visualization Scopus Q3 2
9 Multimedia Tools and Applications Scopus Q2 2
10 Indonesian Journal of Electrical Engineering and Computer Science Scopus Q4 2
11 International Journal of Intelligent Systems and Applications in Engineering Scopus Without Q 2
12 Multimedia Tools and Applications Scopus Q1 2
13 SN Computer Science Scopus Q2 2
3.2 Influential Researchers (RQ2) 200 164
160
120

Figure7 shows a graph of the most influential researchers
measured by the number of citations. Sunaryono et al.
received the most citations with 164 citations, followed
by Khan et al. and Dang with 71 and 42 citations,
respectively. The next places are occupied by Zhao et al.,
Nguyen-Tat et al., and Ucar and Ozdemir, with 36, 27,
and 25 citations, respectively. The next places are
occupied by Nadhan et al., Wati et al., Surantha and
Sugijakko, and Bah and Ming, with 23, 21, 18, and 16
citations, respectively.

71
28 16 18 21 23 25 27 36 42 .

Number of Citations

S N
Q\\‘&_Q\,@{' Y S & T R &7
S Q> P > ] o
rb(sb %@0 $I‘>\ S‘\b‘\ '\O(L K& /\}{b \&0 o
» D K & & S
¥ T N &
_&‘b 0@: 0 S
&
%\‘?
Researchers

Figure7.The most influential researchers
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Table8 shows a list of the most influential studies based
on the number of citations. Based on this table, it can be
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Table8.The most influential studies

seen that publications published in high quartile journals
(Q1-Q3) tend to receive more citations.

No Research Title Researcher Quartile qubpr of
Citations
i i Sunaryono et al.

1 An andrgld based course attendance system using face ry Scopus Q1 164
recognition (202 1 a)
Real Time Automatic Attendance System for Face

2 Recognition Using Face API and OpenCV Khan et al. (2020a) | Scopus Q2 7

3 Smart A.tFendance System based on Improved Facial Dang (2023) Scopus Q3 4
Recognition
College Smart Classroom Attendance Management System

4 Based on Internet of Things Zhao et al. (2022) Scopus Q1 36
Automating attendance management in human resources: A

. . . .. ; Nguyen-Tat et al.

5 design science approach using computer vision and facial (2024) Scopus Q1 27
recognition
Recognizing Students and Detecting Student Engagement Ucar dan Ozdemir

6 with Real-Time Image Processing (2022) Scopus Q2 2

7 Smart Attendance Monitoring Technology for Industry 4.0 g%%};;n ctal Scopus Q2 23

8 Security of facial biometric authentication for attendance Wati et al. (2021) Scopus Q2 11
system

9 Lightweight face recognition-based portable attendance Surantha and Scopus Q1 13
system with liveness detection Sugijakko (2024) p
An improved face recognition algorithm and its application | Bah and Ming

10 in attendance management system (2020) Scopus QI 16

3.3 Pre-processing Methods (RQ3) e Histogram equalization, histogram equalization

Pre-processing plays a crucial role in facial recognition

workflows by ensuring that the

input image is

standardized and of sufficient quality for the subsequent
feature extraction and classification stages. Proper pre-
processing helps minimize variations in lighting, scale,
pose, and noise, thereby improving the robustness of
recognition systems. The most frequently used pre-
processing techniques are described below. .

Image cropping, both traditional and deep learning
approaches, the detected facial region is cropped from
the original image to isolate it from the background.
This step focuses the feature extraction process on the
most relevant facial components, primarily the eyes,
nose, and mouth, while removing redundant
background information.

Image resizing, image resizing is commonly applied
to achieve consistent input dimensions across
datasets. Traditional algorithms typically use smaller
resolutions (e.g., 96x96 pixels) to reduce
computational cost, whereas deep learning models
adopt larger inputs (e.g., 160x160 pixels) to preserve
spatial detail and improve feature representation.
Grayscale conversion, traditional methods rely on
texture and gradient information rather than color.
Converting images to grayscale simplifies
computation and reduces dimensionality. In contrast,
deep learning models can exploit color cues to
enhance recognition accuracy, making grayscale
conversion optional or unnecessary.
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enhances image contrast, particularly under uneven
lighting conditions. It is frequently used in traditional
algorithms to make facial features more
distinguishable. Deep learning approaches, however,
can learn illumination-invariant representations
directly from raw images, reducing the need for
explicit equalization.

Noise reduction filter, both traditional and deep
learning methods employ noise-reduction filters to
suppress random artifacts that can obscure key facial
details. Reducing noise enhances the quality of
feature extraction and contributes to more stable
recognition performance. Common filters include
Gaussian, bilateral, or median filters, depending on
the dataset’s characteristics.

Face alignment, face alignment ensures that facial
landmarks (such as eyes, nose, and mouth) occupy
consistent spatial locations across samples.
Traditional approaches depend heavily on alignment
to handle pose variation, while in deep learning,
alignment improves training stability and accuracy by
reducing intra-class variance and emphasizing
discriminative features.

Pre-processing remains an essential foundation for
reliable face recognition. Traditional approaches depend
heavily on explicit image normalization techniques,
whereas deep learning methods rely increasingly on data-
driven representations that implicitly learn robustness to
lighting, noise, and pose variations.
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3.4 Face Detection Methods (RQ4)

Figure 8 presents the distribution of face detection
method categories used across the reviewed studies. The
traditional category dominates with 62 studies, followed
by deep learning with 26 studies, machine learning with
9 studies, and 3 hybrid studies that combine both
traditional and deep learning approaches.

Figure 9 illustrates the specific face detection methods
most frequently applied. The Haar Cascade Classifier
remains the most widely used, reported in 43 studies,
followed by the Viola Jones algorithm in 15 studies,
Multi-task Cascaded Convolutional Networks (MTCNN)
in 9 studies, Histogram of Oriented Gradients (HOG) +
Support Vector Machine (SVM) in 8 studies, Single Shot
Multibox Detector (SSD) in 3 studies, and YOLOv3 in 2
studies.

These findings suggest that, despite the superior accuracy
and robustness of deep learning and machine learning—
based face detection methods, traditional approaches
such as Haar Cascade Classifier and Viola—Jones remain
the dominant choices in academic and applied research.
Their popularity can be attributed to computational
efficiency, simplicity of implementation, and
compatibility with low cost or embedded hardware,
particularly in classroom and attendance-monitoring
scenarios where real-time performance is essential.
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In contrast, deep learning based detectors such as
MTCNN, SSD, and YOLOV3 have been adopted more
selectively, often in studies emphasizing accuracy under
complex conditions such as occlusion, pose variation, or
illumination changes. The limited use of these methods

reflects the computational demands and hardware
constraints in many institutional settings.

Interestingly, several hybrid approaches that integrate
traditional feature extraction with deep learning based
classification have emerged, reflecting an ongoing
transition period in face detection research. These efforts
highlight an evolving trend toward balancing accuracy,
interpretability, and efficiency within practical
deployment contexts.

3.5 Feature Extraction Methods (RQ5)

Figurel0 shows the distribution of feature extraction
method categories applied in the reviewed studies. Both
traditional and deep learning approaches dominate, each
employed in 45 studies. Machine learning based feature
extraction appeared in 6 studies, while 4 studies
implemented hybrid approaches combining traditional
and deep learning techniques.

Figurel1 presents the specific feature extraction methods
most frequently used. The Local Binary Pattern
Histogram (LBPH) and Convolutional Neural Network
(CNN) methods are the most common, appearing in 17
studies each. FaceNet was utilized in 12 studies, followed
by Histogram of Oriented Gradients (HOG) in 9 studies,
Eigenface in 4 studies, Local Binary Pattern (LBP) in 3
studies, and ResNet in 2 studies.
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This results indicate that although deep learning based

approaches such as CNN and FaceNet have become
increasingly popular for feature extraction, traditional
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methods particularly LBPH and HOG remain highly
relevant. Their continued use can be attributed to their
computational simplicity, lower hardware requirements,
and robustness under limited data conditions, making
them suitable for real-time applications such as
classroom attendance monitoring.

Conversely, deep learning based methods demonstrate
superior performance in terms of accuracy and
adaptability when trained on large and diverse datasets.
CNN-based architectures, including FaceNet and
ResNet, have the ability to learn high-level abstract facial
representations, enabling better discrimination under
variations in pose, illumination, and expression.

Overall, these findings highlight a transitional landscape
in feature extraction research, where traditional and deep
learning techniques coexist. The choice of method
depends largely on application context, available
computational resources, and dataset size. This balance
suggests that while deep learning continues to advance
the field, traditional approaches still offer practical
advantages in constrained environments.

3.6 Facial Recognition Method (RQ6)

Figure 12 presents the distribution of facial recognition
method categories identified in the reviewed studies. The
distance based matching category is the most widely
used, appearing in 53 studies. The deep learning based
recognition category is represented in 23 studies, while
machine learning classifier based approaches were used
in 20 studies. In addition, two studies employed both
distance-based and deep learning—based approaches, and
one study combined machine learning classifiers with
deep learning. One study did not fall into any recognition
category because it focused solely on face detection.
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Figure 13 shows the specific facial recognition methods
most frequently applied. The distance-based matching
approach dominates with 53 studies, followed by Support
Vector Machine (SVM) in 13 studies and Convolutional
Neural Networks (CNN) in 11 studies. Meanwhile,
LBPH Face Recognizer, k-Nearest Neighbors (KNN),
and FaceNet each appear in three studies.

144

2 Distance-based. . IINNININGgGN 53
£ SVM I 13

% CNN Il 11

£ LBPH Face Recognizer I 3

gn KNN 1 3

% FaceNet I 3

8 0 20 40 60

Number
Figure 13. Commonly used facial recognition methods

This results show that although deep learning based facial
recognition methods (CNN, FaceNet) have gained
significant traction, traditional distance-based matching
approaches remain the most widely adopted. Their
persistent relevance can be attributed to their simplicity,
low computational requirements, and suitability for real-
time or resource constrained environments such as
classroom attendance systems. Machine learning
classifier based methods, such as SVM and KNN, also
maintain a notable presence due to their interpretability
and relatively low training cost, especially when working
with smaller datasets. Overall, these findings indicate
that facial recognition research continues to occupy a
hybrid landscape, where both traditional and modern
approaches coexist. The choice of method largely
depends on application context, accuracy requirements,
dataset scale, and hardware constraints, rather than on
technological novelty alone.

3.7 Evaluation Methods (RQ7)

Figure14 illustrates the distribution of evaluation metrics
used across the reviewed studies. Accuracy emerges as
the most dominant metric, reported in 81 studies,
indicating its position as the primary measure for
assessing facial recognition system performance. Other
evaluation metrics appear far less frequently, with
precision, recall, and recognition rate used in 12, 11, and
7 studies, respectively. In addition, the F1-score,
confusion matrix, and processing time were each
reported in four studies.
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The overwhelming reliance on accuracy suggests that
many studies prioritize a simple and intuitive
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performance measure. However, this trend may also
indicate that class imbalance, error distribution, and
computational efficiency are less frequently examined,
despite their importance in real-world applications. The
limited use of precision, recall, and F1-score shows that
only a small number of studies adopted more nuanced
evaluation approaches capable of capturing false
positives or false negatives. The scarcity of time-related
metrics also suggests that real-time constraints, although
relevant for attendance systems, are not consistently
evaluated.

3.8 State-of-The-Art Methods (RQS8)

Sunaryono et al. (2021a) developed an Android-based
student attendance system integrating QR-code scanning
for presence confirmation and facial recognition for
identity authentication. This system was designed to
address the low efficiency and accuracy of prior
attendance methods. The workflow operates under a
single-face recognition paradigm, as each student
performs attendance individually using a mobile phone
camera. After scanning the QR-code, the phone camera
captures the student’s face and sends the image to the
server, where it is cropped to 224x224 pixels, converted
to grayscale, and resized to 96x96 pixels. Face detection
is carried out using the Viola—Jones algorithm, followed
by feature extraction via PCA and LDA, producing a one-
dimensional feature vector (9216x1). Recognition is
performed using LR, LDA, and KNN. The results show
that LR yielded the highest accuracy (97.48%), whereas
KNN demonstrated the fastest training time. However,
the study has limitations: a small test scale, no evaluation
under large-classroom scenarios, and the absence of
comprehensive evaluation metrics such as precision,
recall, or F1-score.

Khan et al. (2020a) proposed a real-time classroom
attendance system using multi-face recognition. The
system employs YOLOv3 for multi-face detection and
Microsoft Azure Face API for recognition. Classroom
cameras capture images at the beginning and end of each
session. Detected faces are cropped, processed,
recognized, and subsequently recorded in the attendance
database. Their system achieved 100% accuracy across
test scenarios involving 2 to 12 students, with zero false
recognitions. Nonetheless, several limitations exist,
including reliance on cloud services, the absence of time-
related performance metrics, and limited explanation of
preprocessing stages, which may hinder reproducibility.

Dang (2023) introduced a real-time multi-face attendance
system integrating SSD-MobileNetV?2 for face detection,
FaceNet for feature extraction, and KNN and SVM for
classification. SSD detects all faces within a frame,
which are then cropped and resized to 160x160 pixels
before FaceNet generates embeddings. SSD-
MobileNetV2 achieved a high detection speed (20-23
FPS), significantly outperforming RetinaFace and
MTCNN (4-5 FPS). However, SSD struggles with small-
face detection and uneven lighting. FaceNet requires
large training datasets and careful fine-tuning.
Additionally, SVM depends heavily on parameter

optimization, while KNN suffers from computational
inefficiency on large datasets and is sensitive to outliers.
Zhao et al. (2022) developed an IoT-based attendance
system integrating RFID and multi-face recognition.
RFID provides automated seat-position verification,
while identity authentication is performed through facial
recognition. Haar Cascade is used for face detection,
followed by grayscale conversion, histogram
equalization, and LBPH-based feature extraction.
Identity matching is conducted using the Chi-Square
metric. The dual-verification approach improves
accuracy and mitigates cheating behaviors such as proxy
attendance. However, Haar Cascade and LBPH remain
limited by their sensitivity to pose variations, lighting
inconsistencies, and image noise. The Chi-Square metric
also struggles in complex visual conditions as it only
compares local histogram distributions without
considering global structure.

Nguyen-Tat et al. (2024) designed an employee
attendance system based on Design Science Research
Methodology (DSRM). Haar Cascade is used for face
detection, LBPH for feature extraction, and Euclidean
Distance for identity matching. Images captured via
Raspberry Pi undergo grayscale conversion, histogram
equalization, and median filtering before feature
extraction. The system achieved 93% recognition
accuracy and real-time operation at 30 FPS on Jetson
Nano. Nevertheless, limitations remain: Haar Cascade
performs best only on frontal faces, LBPH lacks
robustness against noise and irregular lighting, and
Euclidean Distance struggles to differentiate highly
similar facial representations.

Ucar and Ozdemir (2022) developed the Student
Engagement Classification Software (SECS), a system
capable of recognizing student attendance and
simultaneously estimating engagement levels in real
time. It operates under a multi-face recognition
framework, detecting and labeling multiple students
within a single video frame. Face detection is performed
using HOG+SVM, followed by cropping, alignment,
grayscale conversion, and resizing. LBP is used for
feature extraction. Facial recognition is carried out using
the Chi-Square distance metric, while engagement
classification uses head-pose estimation (PnP generating
yaw, pitch, and roll features) and eye openness ratio
(EAR), classified using SVM. The system achieved
98.95% accuracy for face recognition and 72.4%
accuracy for engagement classification. Despite these
promising results, HOG, LBP, and SVM are limited
when dealing with pose variation and uneven lighting,
and SVM requires careful parameter tuning.

Nadhan et al. (2022) proposed a real-time, contactless
employee attendance system using Viola Jones for
detection, LBPH for feature extraction, and SVM for
classification. After detection, facial images are cropped,
converted to grayscale, resized, and recognized using
SVM. The system is lightweight, cost-effective, and
performs well in controlled environments, but Viola
Jones and LBPH exhibit sensitivity to pose and lighting
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variations, while SVM performance heavily depends on
parameter selection.

Wati et al. (2021) built a multi-face attendance system
using Viola—Jones for detection, Gabor Wavelet for
feature extraction, and Pearson correlation for template
matching, combined with Best First Search for work-time
verification. The system achieved high performance in
group recognition (88% accuracy, 97% precision) and
moderate performance in individual recognition (75%
accuracy, 88% precision). However, Gabor Wavelet
produces high-dimensional features requiring substantial
computation, Viola Jones is limited to frontal faces, and
Pearson correlation is highly sensitive to noise,
expression changes, and positional shifts, making the
system less reliable under dynamic real-world
conditions.

Surantha and Sugijakko (2024) developed a student
attendance system incorporating liveness detection using
MobileNetV2  and  feature  extraction  using
MobileFaceNet. Viola Jones is used for detection, and
cosine similarity is used for identity matching. The goal
is to mitigate spoofing attacks, including the use of
photographs or videos to fake presence. Liveness
detection achieved 96% accuracy and a 97% F1-score,
yet the system still inherits limitations from Viola—Jones,
which struggles with non-frontal faces. Cosine similarity
may also misclassify identities when embedding vectors
are extremely similar, reducing robustness in complex
scenarios.

Bah and Ming (2020) designed a multi-face attendance
system using Haar Cascade, LBP Cascade, and LBPH for
feature extraction, with identity matching based on Chi-
Square distance. The system achieved a high recognition
accuracy of 99%, operated in real time, and offered a
fully contactless mechanism suitable for workplace and
educational ~environments. Despite  this  strong
performance, the approach is constrained by the inherent
limitations of Haar Cascade and LBP, including
vulnerability to lighting variations, pose changes, and
image noise. Chi-Square distance, which compares
histogram distributions without structural context, can
further hinder performance in visually complex
conditions.

Based on the state-of-the-art methods described above, it
can be concluded that the studies by Sunaryono et al.
(2021a), Nguyen-Tat et al. (2024), Nadhan et al. (2022),
and Surantha and Sugijakko (2024) still adopt a single-
face recognition approach. Although these methods
achieve high accuracy, they are not efficient for
classroom environments with large numbers of students,
since the identification process must be repeated for each
individual and therefore requires more processing time.
In contrast, multi-face recognition approaches have been
implemented in several studies, including those by Bah
and Ming (2020), Wati et al. (2021), Zhao et al. (2022),
Ugar and Ozdemir (2022), and Dang (2023). By detecting
multiple faces simultaneously within a single frame,
these systems demonstrate higher operational efficiency
and are better aligned with real-world classroom
scenarios. However, multi-face approaches in current
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literature generally rely on conventional detection,
feature extraction, and classification techniques, each of
which presents specific limitations.

First, detection methods such as Viola Jones and Haar
Cascade operate optimally only for frontal-face images
and experience significant performance degradation
under pose variations and uneven illumination. Second,
feature extraction techniques also present challenges.
Methods such as LBP and LBPH are sensitive to noise
and pose variations and capture only limited local texture
information. Gabor Wavelets, while more expressive,
produce high-dimensional feature vectors and require
substantial computational resources. Meanwhile, deep-
learning-based approaches such as FaceNet depend on
large training datasets and require careful fine-tuning that
is highly sensitive to local data distribution. Third,
classification and matching methods introduce additional
constraints. Distance-based metrics such as Chi-Square
compare histogram distributions without considering
global facial structure, reducing accuracy under complex
visual conditions. KNN is sensitive to outliers, which
may negatively affect classification boundaries, while
SVM demands precise parameter tuning to achieve
optimal performance.

The reviewed studies demonstrate a clear distinction
between single-face and multi-face recognition
approaches in the development of attendance systems.
Single-face recognition methods, such as those proposed
by Sunaryono et al. (2021a), Nguyen-Tat et al. (2024),
Nadhan et al. (2022), and Surantha and Sugijakko (2024)
show consistently high accuracy and stable performance
under controlled conditions. These systems typically rely
on classical pipelines using Viola Jones for detection,
PCA/LDA or LBPH for feature extraction, and
lightweight classifiers such as LR, SVM, or distance-
based matching. While effective on a per-individual
basis, these approaches inherently lack scalability due to
their sequential identification workflow, making them
unsuitable for classroom environments where many
individuals must be authenticated simultaneously.

In contrast, multi-face recognition systems such as those
by Bah and Ming (2020), Wati et al. (2021), Zhao et al.
(2022), Ugar and Ozdemir (2022), and Dang (2023)
illustrate a shift toward more efficient attendance
automation capable of processing multiple faces in real
time. These studies incorporate more advanced detection
models such as YOLOv3, SSD-MobileNetV2, or
cascaded classifiers to localize faces within crowded
scenes. However, despite improvements in detection
efficiency, many of these systems continue to employ
conventional feature extraction and recognition
techniques, including LBP, LBPH, Gabor Wavelets, Chi-
Square distance, KNN, and SVM. Consequently, they
remain vulnerable to challenges such as pose variation,
illumination changes, image noise, and computational
overhead limitations that become more pronounced in
dynamic classroom environments.

Overall, the current body of literature reflects a
transitional landscape in facial-recognition-based
attendance systems. While emerging multi-face
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recognition approaches offer significant improvements in
scalability and real-time applicability, they are often
constrained by the use of traditional feature extraction
and classification methods. Conversely, more advanced
deep learning based recognition frameworks demonstrate
superior robustness but require substantial computational
resources and larger datasets for optimal performance.
This synthesis highlights the need for integrated
approaches that balance accuracy, efficiency, and
environmental robustness to support reliable classroom-
scale deployment.

4. CONCLUSION

This systematic literature review examined research on
facial-recognition-based attendance systems published
between 2020 and 2024, focusing on detection methods,
preprocessing techniques, feature extraction approaches,
recognition strategies, evaluation metrics, and state-of-
the-art implementations in educational and workplace
environments. The results show that facial recognition
continues to evolve through two dominant paradigms:
traditional computer vision pipelines and deep learning—
based models. Traditional approaches such as Viola
Jones, Haar Cascade, LBP, LBPH, HOG, and Gabor
Wavelets remain widely used due to their computational
efficiency and ease of deployment on low-resource
hardware. Meanwhile, modern deep learning approaches
FaceNet, MobileFaceNet, and CNN-based models offer
stronger accuracy and robustness but require larger
datasets, higher computational resources, and careful
fine-tuning.

A key finding of this review is that single-face
recognition systems, although accurate, are insufficient
for realistic classroom environments, where multiple
faces appear simultaneously. Multi-face recognition
systems have emerged as promising alternatives, yet
most are still constrained by the limitations of traditional
detection algorithms, sensitivity to pose and illumination
variations, and reliance on distance-based or classical
classifiers. Evaluation practices across studies also lack
standardization, with most research relying solely on
accuracy, providing limited insight into reliability,
scalability, or operational performance in dynamic real-
world scenarios.

Overall, the synthesized evidence underscores the need
for more robust, scalable, and context-aware facial
recognition frameworks capable of handling diverse
classroom settings, varying environmental conditions,
and evolving security threats such as spoofing attacks.
The insights from this review provide a foundation for
future research directions aimed at advancing facial-
recognition-based attendance systems toward practical,
secure, and institution-ready deployment.

5. RESEARCH GAPS

A synthesis of the state-of-the-art literature reveals
several research gaps that remain unaddressed in the
development of facial-recognition-based attendance
systems. These gaps emerge not only from
methodological limitations but also from constraints
related to  scalability, robustness, real-world
applicability, and evaluation rigor. First, there is a clear
lack of scalable solutions capable of handling complex
classroom environments with large numbers of
participants. Although multi-face recognition systems
have been proposed, most traditional pipelines rely on
Viola—Jones, Haar Cascade, or HOG-based detection,
which degrade significantly under pose variation,
occlusion, or uneven lighting. Deep learning detectors
such as YOLOv3 and SSD-MobileNetV2 appear in only
a few studies, and even these works do not fully
investigate performance across diverse classroom
conditions such as varying camera angles, crowded
scenes, or student movement.

Second, feature extraction techniques used in existing
systems show limited robustness toward environmental
variability. Traditional approaches such as LBP, LBPH,
and Gabor Wavelets struggle with illumination changes,
noise, and non-frontal faces, while advanced embedding
models like FaceNet require large and well-distributed
datasets that are rarely available in institutional settings.
None of the reviewed studies explore domain adaptation,
contrastive learning, or lightweight embedding models
optimized for real-world deployments on edge devices.
Third, classification and matching methods remain
overly dependent on conventional algorithms, including
Chi-Square distance, Euclidean Distance, KNN, and
SVM. These methods are sensitive to noisy inputs and
class imbalance, and they do not leverage modern metric-
learning or probabilistic approaches that could improve
robustness. No studies examine adaptive thresholding
strategies, uncertainty-aware classification, or ensemble-
based recognition mechanisms.

Fourth, evaluation practices across studies are limited in
scope and insufficiently standardized. Accuracy is
overwhelmingly used as the primary metric, with very
few studies incorporating precision, recall, F1-score, or
analysis of false positives/negatives. Real-time
performance metrics such as inference time, latency,
frame rate, and computational overhead are also rarely
reported. This makes it difficult to assess the operational
reliability of the proposed systems in practical
deployment scenarios.

Finally, = most  studies lack  comprehensive
experimentation under real-world classroom conditions,
such as varying seat arrangements, illumination changes,
large participant groups, spoofing attempts, or device
heterogeneity. Only a minority incorporate liveness
detection, and even then, the evaluation of spoofing
resilience is limited. The absence of benchmark
classroom datasets further hampers cross-study
comparison and reproducibility.
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Taken together, these gaps highlight a pressing need for
more robust, scalable, and thoroughly evaluated facial
recognition frameworks tailored specifically for
classroom-scale attendance systems. These findings
inform the subsequent discussion and motivate the need
for future research directions that integrate modern deep
learning, improved evaluation standards, and real-world
deployment considerations.

6. FUTURE WORKS

Based on the identified research gaps, several promising
research directions emerge: First, future studies should
prioritize the development of scalable multi-face
recognition frameworks capable of robust performance in
dynamic classroom environments. This includes
handling pose variation, occlusion, illumination changes,
and crowded scenes. Integrating more advanced
detection models such as YOLOv7, RetinaFace, or
transformer-based detectors may significantly improve
detection accuracy and generalizability.

Second, there is a need for improved feature extraction
and embedding models that balance robustness and
computational efficiency. Lightweight deep-learning
models, domain-adaptive embeddings, contrastive
learning, and knowledge distillation offer potential for
achieving high accuracy even in resource-constrained
devices such as Raspberry Pi or Jetson Nano.

References

Third, future systems should adopt more advanced
recognition and matching strategies, including metric
learning, probabilistic classifiers, adaptive thresholding,
and ensemble classification. These methods can enhance
resilience against noisy inputs, class imbalance, and
visually similar identities.

Fourth, evaluation protocols must be expanded and
standardized. Researchers should integrate precision,
recall, Fl-score, FRR, ROC curves, and computational
cost into their evaluation pipelines. Real-time
performance and system stability under different lighting
and seating configurations should also be systematically
assessed.

Fifth, real-world deployment studies are needed,
involving large classrooms, multi-camera setups, varying
camera angles, and continuous monitoring throughout
entire class sessions. Large-scale, publicly available
classroom datasets would support reproducibility and
accelerate benchmarking across studies.

Finally, future research should incorporate stronger
security mechanisms, including more advanced liveness
detection,  anti-spoofing  techniques, adversarial
robustness evaluation, and multimodal biometric fusion
(e.g., face + voice, face + RFID) to ensure integrity and
prevent manipulation. Collectively, these research
directions provide a pathway toward next-generation
attendance systems that are accurate, secure, scalable,
interpretable, and ready for real-world institutional
adoption.

Abdiwi, F. G. (2024). Account Login and Database Access Control System With Time Attendance Through Facial
Recognition. Journal of Applied Engineering and Technological Science, 6(1), 380-392. DOI:
10.37385/jaets.v6i1.5084

Ahmed, M. A.,Salman, M. D.,Alsharida, R. A.,Al-Qaysi, Z. T.,and Hammood, M. M. (2022). an Intelligent Attendance
System Based on Convolutional Neural Networks for Real-Time Student Face Identifications. Journal of
Engineering Science and Technology, 17(5), 3326-3341. https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85141740388&partner]D=40&md5=bba9a225ebaa295627b307e272889578

Ahsan, M. M.,Li, Y.,Zhang, J.,Ahad, M. T.,and Gupta, K. D. (2021). Evaluating the Performance of Eigenface,
Fisherface, and Local Binary Pattern Histogram-Based Facial Recognition Methods under Various Weather
Conditions. Technologies, 9(2). DOI: 10.3390/technologies902003 1

Ahsan, M. M_,Li, Y.,Zhang, J.,Ahad, M. T.,and Yazdan, M. M. S. (2020). Face recognition in an unconstrained and real-
time environment using novel bmc-lbph methods incorporates with dji vision sensor. Journal of Sensor and
Actuator Networks, 9(4), 1-12. DOI: 10.3390/jsan9040054

Aishwarya, E.,Kumaravel, K.,MohamedSuthesh, R.,Poornima, S.,and Poonguzhali, R. (2021). Smart Attendance System
Using Deep Learning Technique. Turkish Journal of Computer and Mathematics Education, 12(10), 1367-1373.
https://turcomat.org/index.php/turkbilmat/article/view/4430

Alghamdi, R.,Alsubaie, W.,Alharthi, R.,Alghamdi, W.,Alboaneen, D. A.,and Algahtani, N. F. (2020). A smart attendance
system for Imam Abdulrahman Bin Faisal University using facial recognition. Journal of Physics: Conference
Series, 1627(1). DOI: 10.1088/1742-6596/1627/1/012004

Alhanaee, K.,Alhammadi, M.,Almenhali, N.,and Shatnawi, M. (2021). Face recognition smart attendance system using
deep transfer learning. Procedia Computer Science, 192,4093-4102. DOI: 10.1016/j.procs.2021.09.184

Ali Al-Mallah, R. H.,Alhelal, D.,and Abdulhammed, R. (2021). Assas: An automatic smart students attendance system
based on normalized cross-correlation. Bulletin of Electrical Engineering and Informatics, 10(2), 732—741. DOL:
10.11591/eei.v10i2.2746

Ali, M.,Diwan, A.,and Kumar, D. (2024). Attendance System Optimization through Deep Learning Face Recognition.

148



Journal of Trends and Challenges in Artificial Intelligence, eISSN 3042-0008
Vol. 03, No. 04 (2026) 135-154, doi: 10.61552/]A1.2026.03.003

International Journal of Computing and Digital Systems, 15(1), 1527-1540. DOI: 10.12785/ijeds/1501108

Alkhatib, M.,and Hafiane, A. (2019). Robust Adaptive Median Binary Pattern for Noisy Texture Classification and
Retrieval. IEEE Transactions on Image Processing, 28(11), 5407-5418. DOI: 10.1109/T1P.2019.2916742

Alniemi, O.,and Mahmood, H. F. (2023). Class Attendance System Based on Face Recognition. Revue d’Intelligence
Artificielle, 37(5), 1245-1253. DOI: 10.18280/ria.370517

Andiani, F. M.,and Soewito, B. (2021). Face recognition for work attendance using multitask convolutional neural
network (MTCNN) and pre-trained facenet. /CIC Express Letters, 15(1), 57-65. DOI: 10.24507/icicel.15.01.57

Annubaha, C.,Widodo, A. P.,and Adi, K. (2022). Implementation of eigenface method and support vector machine for
face recognition absence information system. Indonesian Journal of Electrical Engineering and Computer Science,
26(3), 1624-1633. DOI: 10.11591/ijeecs.v26.i3.pp1624-1633

Azizi, H.,Amin, N.,and Shams, S. S. (2022). Smart Attendance using Real-Time Face Recognition. Telecom Business
Review, 15(1), 23-29.
https://www.academia.edu/103371471/Smart_Attendance using Real Time Face Recognition

Azzahra, F.,Sari, C. A.,and Rachmawanto, E. H. (2024). The AirNav Semarang Employee Presence System Using Face
Recognition Based on Haar Cascade. Advance Sustainable Science, Engineering and Technology, 6(3). DOI:
10.26877/asset.v6i3.672

Bah, S. M.,and Ming, F. (2020). An improved face recognition algorithm and its application in attendance management
system. Array, 5(November 2019), 100014. DOI: 10.1016/j.array.2019.100014

Bai, X.,Wang, X.,Liu, X.,Liu, Q.,Song, J.,Sebe, N.,and Kim, B. (2021). Explainable deep learning for efficient and robust
pattern recognition: A survey of recent developments. Pattern Recognition, 120, 108102. DOI:
10.1016/j.patcog.2021.108102

Bekzod, B.,and Daeik, K. (2021). Face recognition based automated student attendance system. Turkish Journal of
Computer and Mathematics Education, 12(11), 3531-3534.
https://turcomat.org/index.php/turkbilmat/article/view/2599

Beri, N.,Srivastava, V.,and Malik, N. (2024). Face Recognition Attendance Management System using LBPH and Haar
Cascade. Journal of Trends in Computer Science and Smart Technology, 6(3), 257-273. DOI:
10.36548/jtcsst.2024.3.004

Bhavana, D.,Kumar, K. K.,Kaushik, N.,Lokesh, G.,Harish, P.,Mounisha, E.,and Tej, D. R. (2020). Computer vision based
classroom attendance management system-with speech output using LBPH algorithm. International Journal of
Speech Technology, 23(4), 779—787. DOI: 10.1007/s10772-020-09739-2

Bhavani, P.,Saraswathi, C.,Soba, C.,and Preethika, C. (2021). Automated Attendance System and Voice Assistance using
Face Recognition. Turkish Journal of Computer and Mathematics Education, 12(10), 3207-3217.
https://turcomat.org/index.php/turkbilmat/article/view/4978

Bhosale, S.,Patil, A.,Ovhal, V.,Sonawane, M.,Technology, I.,and Technology, 1. (2022). Facial Recognition Based Smart
Attendance System. 6(4), 100—103.

Boe, C. H.,Ng, K. W_Haw, S. C.,Naveen, P.,.and Anaam, E. A. (2024). An Automated Face Detection and Recognition
for Class Attendance. [International Journal on Informatics Visualization, 8(3), 1146—1153. DOI:
10.62527/j0iv.8.3.2967

Chandra,Feisal Fransditya Mulyananda, M.,Gunawan, M. A.,Gaol, F. L.,and Oktavia, T. (2021). Application of “face
recognition” technology for attendance management system. Journal of Advances in Information Technology,
12(3), 260-266. DOI: 10.12720/jait.12.3.260-266

Chen, P. D.,Zhang,Juan,Gao, Y. Bin,Fang, Z. J.,and Hwang, J. N. (2024). A lightweight RGB superposition effect
adjustment network for low-light image enhancement and denoising. Engineering Applications of Artificial
Intelligence, 127(PA), 107234. DOI: 10.1016/j.engappai.2023.107234

Chen, X. (2023). Study on Student Attendance System Based on Face Recognition. Journal of Physics: Conference Series,
2492, 1-7. DOI: 10.1088/1742-6596/2492/1/012015

Chen, Y. C.,Liao, Y. S.,Shen, H. Y.,Syamsudin, M.,and Shen, Y. C. (2023). An Enhanced LBPH Approach to Ambient-
Light-Affected Face Recognition Data in Sensor Network. Electronics (Switzerland), 12(1). DOL:
10.3390/electronics12010166

Dang, T. V. (2023). Smart Attendance System based on Improved Facial Recognition. Journal of Robotics and Control
(JRC), 4(1), 46-53. DOI: 10.18196/jrc.v4i1.16808

Dayananda, G. K.,Samartha, S. J. G.,and Vayusutha, M. (2024). AI-Enabled Automatic Attendance Monitoring Systems.
Evergreen, 11(2), 913-926. https://www.tj.kyushu-u.ac.jp/evergreen/contents/EG2024-11 2 content/pdf/p913-
926.pdf

Dini, N.,Yaakub, A.,and Nasrudin, M. W. (2021). Class Attendance System Using Viola-Jones Algorithm and Principal
Component Analysis. Journal of Physics: Conference Series, 1962, 1-10. DOI: 10.1088/1742-6596/1962/1/012053

Ekwealor, O. U.,Okechukwu, O. P.,Ezuruka, E. O.,Bledsoe, W.,Wolf, H. C.,and Bisson, C. (2024). Intelligent Face
Recognition Based Students * Attendance System. International Research Journal of Innovations in Engineering
and Technology (IRJIET) ISSN, 8(4), 8—13. DOI: https://doi.org/10.47001/IRJIET/2024.804002

Ennajar, S.,and Bouarifi, W. (2024). Deep Transfer Learning Approach for Student Attendance System During the

149



A Systematic Literature Review of Face Recognition Based Attendance System: Methods, Trends, and Research Gaps

COVID-19 Pandemic. Journal of Computer Science, 20(3), 229-238. DOI: 10.3844/jcssp.2024.229.238

Gaur, S.,Pandey, M.,and Himanshu. (2024). Realization of Facial Recognition Technology for Attendance Monitoring
Through Biometric Modalities Employing MTCNN Integration. SN Computer Science, 5(7), 1-21. DOI:
10.1007/s42979-024-03225-1

Girish, D.,Aishwarya, S.,and Mouliswara, C. (2021). Design And Implementation Of Attendance Marking Camera.
Turkish Journal of Computer and Mathematics Education, 12(11), 4992-4995.
https://turcomat.org/index.php/turkbilmat/article/view/6689

Gnanaprakash, V., Harini, P.,Harish, K.,Suresh, G.,and Purusothaman, P. (2020). Smart Attendance System Using Cd-
Lbp Algorithm. International Journal Of Scientific & Technology Research, 9(02). https://www.ijstr.org/final-
print/feb2020/Smart-Attendance-System-Using-Cd-lbp-Algorithm.pdf

Ha, W.,Ma, L.,Cao, Y.,Feng, Q.,and Bu, S. (2024). The effects of class attendance on academic performance: Evidence
from synchronous courses during Covid-19 at a Chinese research university. International Journal of Educational
Development, 104(March 2023), 102952. DOI: 10.1016/j.ijedudev.2023.102952

Hamami, F.,Dahlan, 1. A.,Prakosa, S. W.,and Somantri, K. F. (2020). Implementation Face Recognition Attendance
Monitoring System for Lab Surveillance with Hash Encryption. Journal of Physics: Conference Series, 1641, 1-7.
DOI: 10.1088/1742-6596/1641/1/012084

Hamed, R. Bin,and Fatnassi, T. (2022). A Secure Attendance System using Raspberry Pi Face Recognition. Journal of
Telecommunications and the Digital Economy, 10(2), 62—75. DOI: 10.18080/jtde.v10n2.530

Hariharan, R. S.,Agarwal, R.,Kandamuru, M.,and Ashwath, P. (2021). Face Recognition and Database Management
System for Event Participant Authentication. Journal of Physics: Conference Series, 1916, 1-7. DOI:
10.1088/1742-6596/1916/1/012021

Hidayat, F.,Elviani, U.,Situmorang, G. B. G.,Ramadhan, M. Z.,Alunjati, F. A.,and Sucipto, R. F. (2024). Face Recognition
for Automatic Border Control: A Systematic Literature Review. IEEE Access, 12(February), 37288-37309. DOI:
10.1109/ACCESS.2024.3373264

Hosen, M. A., Moz, S. H.,Khalid, M. M. H.,Kabir, S. S.,and Galib, S. M. (2023). Face Recognition-Based Attendance
System With Anti-Spoofing, System Alert, and Email Automation. Radioelectronic and Computer Systems,
2023(2(106)), 119-128. DOI: 10.32620/REKS.2023.2.10

Hussain Hassan, N. M.,Moussa, M. A.,and Mahmoud, M. H. M. (2024). CNN and Adaboost fusion model for multiface
recognition based automated verification system of students attendance. Indonesian Journal of Electrical
Engineering and Computer Science, 35(1), 133—139. DOI: 10.11591/ijeecs.v35.i1.pp133-139

Ismail, N. A.,Chai, C. W.,Samma, H.,Salam, M. S. Hasan, L.,Wahab, N. H. A.,Mohamed, F.,Leng, W. Y.,and Rohani,
M. F. (2022). Web-based University Classroom Attendance System Based on Deep Learning Face Recognition.
KSII Transactions on Internet and Information Systems, 16(2), 503-523. DOI: 10.3837/tiis.2022.02.008

Jadhav, A.,Kamble, D.,Rathod, S. B.,Kumar, S.,Kadam, P.,and Dalwai, M. (2024). Attendance management system using
face recognition. [AES International Journal of Artificial Intelligence, 13(1), 673-679. DOL:
10.11591/ijai.v13.i11.pp673-679

Juliandy, C.,Wong, N. P.,and Darwin. (2024). Modeling Face Detection Application Using Convolutional Neural
Network and Face-API for Effective and Efficient Online Attendance Tracking. Jurnal Online Informatika, 9(1),
10-17. DOI: 10.15575/j0in.v9i1.1203

Kamil, M. H. M.,Zaini, N.,Mazalan, L.,and Ahamad, A. H. (2023). Online attendance system based on facial recognition
with face mask detection. Multimedia Tools and Applications, 82(22), 34437-34457. DOI: 10.1007/s11042-023-
14842-y

Kavimuhil, B.,M, M. H., M, N. A.,and Dhavakumar, P. (2021). Automated Facial Recognition Entry Management System
Using Image Processing Technique. 12(10), 1435-1439.

Keppens, G. (2023). School absenteeism and academic achievement: Does the timing of the absence matter? Learning
and Instruction, 86(March), 101769. DOI: 10.1016/j.learninstruc.2023.101769

Khan, S.,Akram, A.,and Usman, N. (2020a). Real Time Automatic Attendance System for Face Recognition Using Face
API and OpenCV. Wireless Personal Communications, 113(1), 469—480. DOI: 10.1007/s11277-020-07224-2

Khan, S.,Akram, A.,and Usman, N. (2020b). Real Time Automatic Attendance System for Face Recognition Using Face
API and OpenCV. Wireless Personal Communications, 113(1), 469—480. DOI: 10.1007/s11277-020-07224-2

Kitchenham, B.,and Charters, S. M. (2007). Guidelines for performing systematic literature reviews in software
engineering. Technical Report, Ver. 2.3 EBSE Technical Report. EBSE, January 2007, 1-57.
https://www.researchgate.net/publication/302924724 Guidelines_for performing_Systematic_Literature Review
s in_Software Engineering

Kodhai, E.,Preetha, M.,Gayathri Devi, R.,and Deepthy, S. . (2021). Smart Attendance System for Covid-19. Turkish
Journal of Computer and Mathematics Education, 12(10), 3187-3194.
https://turcomat.org/index.php/turkbilmat/article/view/4976

Lateef, A. S.,and Kamil, M. Y. (2023). Facial Recognition Technology-Based Attendance Management System
Application in Smart Classroom. Iraqi Journal for Computer Science and Mathematics, 4(3), 136—158. DOIL:
10.52866/ijcsm.2023.02.03.012

150



Journal of Trends and Challenges in Artificial Intelligence, eISSN 3042-0008
Vol. 03, No. 04 (2026) 135-154, doi: 10.61552/]A1.2026.03.003

Lateef, A. S.,and Kamil, M. Y. (2024). Face Recognition-Based Automatic Attendance System in a Smart Classroom.
Iraqi Journal for Electrical and Electronic Engineering, 20(1), 37-47. DOI: 10.37917/ijeee.20.1.4

Lin, C. L.,and Huang, Y. H. (2022). The Application of Adaptive Tolerance and Serialized Facial Feature Extraction to
Automatic Attendance Systems. Electronics (Switzerland), 11(14). DOI: 10.3390/electronics11142278

Liu, M.,and Pang, H. (2023). Design and Experimentation of Face Recognition Technology Applied to Online Live Class.
Sensors and Materials, 35(12-3), 4307-4324. DOI: 10.18494/SAM4436

Liu, W.,and Pan, Z. (2022). Construction and Application of Automatic Attendance Prediction System for Classroom
Education Teaching Based on Random Matrix Theory. Mathematical Problems in Engineering, 2022. DOI:
10.1155/2022/6888526

Long, D. T. (2020). A lightweight face recognition model using convolutional neural network for monitoring students in
e-learning. [International Journal of Modern Education and Computer Science, 12(6), 16-28. DOI:
10.5815/ijmecs.2020.06.02

Makigod, G. M. G.,Sebastian, J. J. B.,Arboleda, E. R.,and Ongquit, L. A. T. (2024). Design and Development of Tot Based
Automated Attendance System Using Facial Recognition. Journal of Engineering and Technology for Industrial
Applications, 10(48), 136—144. DOI: 10.5935/jetia.v10i148.976

Manimekalai, M. A. P.,Daniel, E.,Mary Neebha, T.,Muthulakshmi, K.,Ryan Paul Jess, C.,and Raguram, S. (2024). Face
Recognition Smart Attendance System using Convolutional Neural Networks. Przeglad Elektrotechniczny, 5, 244—
247. DOI: 10.15199/48.2024.05.46

Mcp, A.,Ck, N.,and Harikumar, S. (2022). Real time Face Detection and Optimal Face Mapping for Online Classes.
2161, 1-12. DOIL: 10.1088/1742-6596/2161/1/012063

Merugu, S.,Sudha, D. N Juluru, T. K.,and Reddy, S. (2020). Raspberry Pi based Intelligent Classroom Information and
Management System using LBP Method. 981, 1-10. DOI: 10.1088/1757-899X/981/3/032035

Mohammed, M. S.,and Alothman, R. B. (2022). An Attendance System Using the Face Extraction and Recognition
Technique Using PCA Algorithm. International Journal of Information Technology and Web Engineering, 17(1).
DOI: 10.4018/1JITWE.315291

Mohana, M.,and Subashini, P. (2024). Facial Expression Recognition Using Machine Learning and Deep Learning
Techniques: A Systematic Review. SN Computer Science, 5(4). DOI: 10.1007/s42979-024-02792-7

Mustam, A. S. M.,Abdullah, M. F. L.,Po’Ad, F. A.,and Joret, A. (2021). IR 4.0 Generation of Face Recognition Based
System. [International Journal of Nanoelectronics and Materials, 14(Special Issue InCAPE), 207-218.
https://ijneam.unimap.edu.my/index.php/volume-14-december-2021-special-issue-incape-202 1

Muttaqgin, R.,Nopendri,Fuada, S.,and Mulyana, E. (2020). Attendance system using machine learning-based face
detection for meeting room application. International Journal of Advanced Computer Science and Applications,
11(8),286-293. DOI: 10.14569/1JACSA.2020.0110837

Nadhan, A. S.,Tukkoji, C.,Shyamala, B.,Dayanand Lal, N.,Sanjeev Kumar, A. N.,Mohan Gowda, V., Adhoni, Z. A.,and
Endaweke, M. (2022). Smart Attendance Monitoring Technology for Industry 4.0. Journal of Nanomaterials, 2022.
DOI: 10.1155/2022/4899768

Nagagopiraju, V.,Mani Deepak, D.,Venkata Vinay, M.,Arun Kumar, E.,and Supriya, K. (2024). Machine Learning And
Blockchain-Based Recognition Attendance System Real-Time. Turkish Journal of Computer and Mathematics
Education, 15(1), 133—137. https://turcomat.org/index.php/turkbilmat/article/view/14554

Nagendra, N. (2020). Real Time Smart Automated Attendance System through Face detection Method and LBPH
Algorithm. International Research Journal of Innovations in Engineering and Technology (IRJIET), 4(1), 48-51.
https://mail.irjiet.com/Volume-4/Issue-1-January-2020/Real-Time-Smart-Automated-Attendance-System-
through-Face-detection-Method-and-LBPH-Algorithm/674

Naser, O. A.,Mumtazah, S.,Samsudin, K.,Hanafi, M.,Shafie, S. M. B.,and Zamri, N. Z. (2025). Comparative Analysis of
MTCNN and Haar Cascades for Face Detection in Images with Variation in Yaw Poses and Facial Occlusions.
Journal of Communications Software and Systems, 21(1), 109-119. DOI: 10.24138/jcomss-2024-0084

Nguyen-Tat, B. T.,Bui, M. Q.,and Ngo, V. M. (2024). Automating attendance management in human resources: A design
science approach using computer vision and facial recognition. International Journal of Information Management
Data Insights, 4(2), 100253. DOI: 10.1016/j.jjimei.2024.100253

Nguyen, V. D.,Nguyen Tran, K. X. H.,Nguyen, V. C.,and Debnath, N. C. (2021). Robust and Real-Time Deep Learning
System for Checking Student Attendance. Journal of Advances in Information Technology, 12(4), 296-301. DOI:
10.12720/jait.12.4.296-301

Nikam, A.,Devgirikar, G.,Nikam, K.,Thorat, S.,Patil, P.,Shinde, S.,and Matilda, S. (2024). Automated Face Detection
System for Attendance Management in Educational Institutions. International Research Journal of Innovations in
Engineering and Technology (IRJIET) ISSN, 8(4), 218-222. DOI: https://doi.org/10.47001/IRJIET/2024.804031

Nordin, N.,and Fauzi, N. H. M. (2020). A web-based mobile attendance system with facial recognition feature.
International Journal of Interactive Mobile Technologies, 14(5), 193-202. DOI: 10.3991/1JIM.V14105.13311

Onaifo, F. (2024). Smart Attendance Management System. IPTEK The Journal of Technology and Science, 35(1). DOI:
10.12962/j20882033.v35i1.15241

Page, M. J.,McKenzie, J. E.,Bossuyt, P. M.,Boutron, I.,Hoffmann, T. C.,Mulrow, C. D.,Shamseer, L.,Tetzlaff, J. M.,Akl,

151



A Systematic Literature Review of Face Recognition Based Attendance System: Methods, Trends, and Research Gaps

E. A.Brennan, S. E.,Chou, R.,Glanville, J.,Grimshaw, J. M.,Hrobjartsson, A.,Lalu, M. M_Li, T.,Loder, E.
W.,Mayo-Wilson, E.,McDonald, S.,... Moher, D. (2021). The PRISMA 2020 statement: An updated guideline for
reporting systematic reviews. The BMJ, 372. DOI: 10.1136/bmj.n71

Pant, V.,Sharma, D.,Annapurani, K.,and Sundar, R. (2021). Online Attendance Marking System Using Facial Recognition
and Intranet Connectivity. Advances in Parallel Computing, 39, 582-587. DOI: 10.3233/APC210247

Parbat, S.Bhagwane, A.,Wadekar, S.,More, P.,Technology, I.,Technology, I.,and Introduction, I. (2024). Face
Recognition Attendance Tracker System. International Research Journal of Innovations in Engineering and
Technology (IRJIET), 8(1), 182—187. DOI: doi.org/10.47001/IRJIET/2024.801022 Face

Parhi, M.,Roul, A.,Ghosh, B.,and Pati, A. (2022). IOATS: an Intelligent Online Attendance Tracking System based on
Facial Recognition and Edge Computing. International Journal of Intelligent Systems and Applications in
Engineering, 10(2), 252-259. https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85131695882 &partnerID=40&md5=9613c7¢06967a86a62035ba2e1511123

Parveen, N.,Ranga, S. Nishanth, G.,Abhijith, C. S.,and Kumar, A. H. (2021). Work Force Management System Using
Face Recognition. Turkish Journal of Computer and Mathematics Education, 12(9), 56-61.
https://turcomat.org/index.php/turkbilmat/article/view/2792

Pranoto, H.,and Kusumawardani, O. (2021). Real-time triplet loss embedding face recognition for authentication student
attendance records system framework. International Journal on Informatics Visualization, 5(2), 150—155. DOI:
10.30630/j0iv.5.2.480

Puthea, K.,Hartanto, R.,and Hidayat, R. (2020). The Attendance Marking System based on Eigenface Recogni- tion using
OpenCV and Python. Journal of Physics: Conference Series, 1551, 1-14. DOI: 10.1088/1742-6596/1551/1/012012

Rahmad, C.,Syulistyo, A. R.,Putra, D. R. H.,Prati, A.,Fontanini, T.,and Ariyanto, R. (2023). Smart System to Recapitulate
Student Attendance on Virtual Meeting Platforms During Covid-19. Infernational Journal of Interactive Mobile
Technologies, 17(11), 171-178. DOI: 10.3991/ijim.v17i11.36479

Raj Kumar, S.,Dharani, P.,Lalitha Srija, P.,Snigda, R.,and Leena Sree, S. (2023). Face Recognition Based Smart
Attendance System Using Machine Learning. Turkish Journal of Computer and Mathematics Education, 14(3),
1259-1263. https://turcomat.org/index.php/turkbilmat/article/view/14314

Rajamanogaran, M.,Subha, S.,Baghavathi Priya, S.,and Sivasamy, J. (2021). Contactless attendance management system
using artificial intelligence. Journal of Physics: Conference Series, 1714(1). DOI: 10.1088/1742-
6596/1714/1/012006

Rao, A. (2022). AttenFace: A Real Time Attendance System Using Face Recognition. Arxiv. DOI:
https://doi.org/10.48550/arXiv.2211.07582

Rao, M. V. G.,Ganesh, C.,Sowjanya, E.,Sravya, V.,and Kiran, K. S. (2020). A simple and efficient automatic attendance
management system (SEA2MS). International Journal on Emerging Technologies, 11(2), 924-928.
https://www.researchtrend.net/ijet/pdf/A Simple and Efficient Automatic Attendance Management System
SEA2MS Matcha Venu Gopala Rao 2350j4.pdf

Rastogi, R.,Tyagi, A.,Upadhyay, H.,and Singh, D. (2022). Algorithmic Analysis of Automatic Attendance System Using
Facial Recognition: A Revolutionary Approach for Future Education. International Journal of Decision Support
System Technology, 14(1). DOI: 10.4018/IJDSST.286688

Rohini, V.,Sobhana, M.,and Chowdary, C. S. (2022). Attendance Monitoring System Design Based on Face Segmentation
and Recognition. Recent Patents on Engineering, 17(2). DOIL: 10.2174/1872212116666220401154639

Sabeenian, R. S.,Aravind, S.,Arunkumar, P.,Harrish Joshua, P.,and Eswarraj, G. (2020). Smart attendance system using
face recognition. Journal of Advanced Research in Dynamical and Control Systems, 12(5 Special Issue), 1079—
1084. DOI: 10.5373/JARDCS/V12SP5/20201860

Saraswat, A.,Shah, H.,Shah, J.,Shah, A.,Magare, A.,Universe, M.,Road, D. T.,Jarod, N.,Universe, M.,Tank, D.,Jarod,
N.,and Modoubah, S. (2021). Smart Attendance System Using Feature Descriptors. International Research Journal
of  Innovations in  Engineering and  Technology  (IRJIET) ISSN, 5(7), 37-42. DOL
https://doi.org/10.47001/IRJIET/2021.507006

Sarker, 1. H. (2021). Deep Learning: A Comprehensive Overview on Techniques, Taxonomy, Applications and Research
Directions. SN Computer Science, 2(6), 1-20. DOI: 10.1007/s42979-021-00815-1

Satria, L. J.,Kamsin, I. F.,and Zainal, N. K. (2023). Face-Nest, Facial Recognition Attendance System with Timestamp
Logs: An Information System Security Approach. International Journal of Information and Education Technology,
13(8), 1304-1312. DOI: 10.18178/ijiet.2023.13.8.1932

Sayyad, S.,Mulla, A.,Gote, N.,Bhosale, P.,Yadav, P.,and Adsul, I. (2024). Face Recognition for Classroom Attendance
Based on Convolutional Neural Network. International Journal of Intelligent Systems and Applications in
Engineering, 12(1), 474-479. DOI: https://ijisac.org/index.php/IJISAE/article/view/3945

Shabaneh, A. A.,Qaddomi, S.,Hamdan, M.,Sneineh, A. A.,and Punithavathi, T. (2023). Automatic Class Attendance
System Using Biometric Facial Recognition Technique Based on Raspberry Pi. Optica Pura y Aplicada, 56(3), 78—
86. DOI: 10.7149/0PA.56.3.51152

Shah, A.,Ali, B.,Habib, M.,Frnda, J.,Ullah, I.,and Shahid Anwar, M. (2023). An ensemble face recognition mechanism
based on three-way decisions. Journal of King Saud University - Computer and Information Sciences, 35(4), 196—

152



Journal of Trends and Challenges in Artificial Intelligence, eISSN 3042-0008
Vol. 03, No. 04 (2026) 135-154, doi: 10.61552/]A1.2026.03.003

208. DOI: 10.1016/j.jksuci.2023.03.016

Sharma, V. K.,Garg, R.,and Caudron, Q. (2024). A systematic literature review on deepfake detection techniques.
Multimedia Tools and Applications. DOIL: 10.1007/s11042-024-19906-1

Shi, D.,and Tang, H. (2022). A New Multiface Target Detection Algorithm for Students in Class Based on Bayesian
Optimized YOLOvV3 Model. Journal of Electrical and Computer Engineering, 2022. DOIL: 10.1155/2022/4260543

Siew, E. S. K.,Chong, Z. Y.,Sze, S. N.,and Hardi, R. (2024). Streamlining Attendance Management in Education: A Web-
Based System Combining Facial Recognition and QR Code Technology. Journal of Advanced Research in Applied
Sciences and Engineering Technology, 33(2), 198-208. DOI: 10.37934/araset.33.2.198208

Son, N. T.,Anh, B. N.,Ban, T. Q.,Chi, L. P.,Chien, B. D.,Hoa, D. X.,Thanh, L. Van,Huy, T. Q.,Duy, L. D.,and Khan, M.
H. R. (2020). Implementing CCTV-based attendance taking support system using deep face recognition: A case
study at FPT polytechnic college. Symmetry, 12(2). DOI: 10.3390/sym12020307

Statistics, A.,Pu, J.,Zhang, L.,Zhang, J..Xue, Z.,Zhang, X.,and Yang, J. (2020). Research on Classroom Attendance
System Based on Face. 1616, 1-6. DOI: 10.1088/1742-6596/1616/1/012095

Sugijakko, B.,Salim, R. J.,and Surantha, N. (2024). Masked Face Recognition for a Lightweight School Attendance
Management System During Covid-19 Pandemic. ICIC Express Letters, Part B: Applications, 15(1), 11-17. DOL:
10.24507/icicelb.15.01.11

Suhaimin, M. S. M.,Hijazi, M. H. A.,Kheau, C. S.,and On, C. K. (2021). Real-time mask detection and face recognition
using eigenfaces and local binary pattern histogram for attendance system. Bulletin of Electrical Engineering and
Informatics, 10(2), 1105-1113. DOI: 10.11591/EEL.V1012.2859

Sunaryono, D.,Siswantoro, J.,and Anggoro, R. (2021a). An android based course attendance system using face
recognition. Journal of King Saud University - Computer and Information Sciences, 33(3), 304-312. DOI:
10.1016/j.jksuci.2019.01.006

Sunaryono, D.,Siswantoro, J.,and Anggoro, R. (2021b). An android based course attendance system using face
recognition. Journal of King Saud University - Computer and Information Sciences, 33(3), 304-312. DOI:
10.1016/j.jksuci.2019.01.006

Surantha, N.,and Sugijakko, B. (2024). Lightweight face recognition-based portable attendance system with liveness
detection. Internet of Things (Netherlands), 25(January), 101089. DOI: 10.1016/j.i0t.2024.101089

Susanto, B. M.,Surateno,Atmadji, E. S. J.,Pramulintang, A. H.,Apriliano, G.,Wulansari, T.,and Gumilang, M. A. (2024).
Face recognition using haar cascade classifier and FaceNet (A case study: Student attendance system). International
Journal of Informatics and Communication Technology, 13(2), 272-284. DOI: 10.11591/ijict.v13i2.pp272-284

Suyanto, S.,Meliana, S.,Wahyuningrum, T.,and Khomsah, S. (2022). A new nearest neighbor-based framework for
diabetes detection. Expert Systems with Applications, 199(April 2021). DOI: 10.1016/j.eswa.2022.116857

Talele, R.,Sudarsan, S.,Gupta, A.,Tiwari, D.,and Garg, B. (2024). Efficient Attendance Tracking with Facial Recognition.
93-103.

Tamilkodi, R. (2021). Automation System Software Assisting Educational Institutes for Attendance, Fee Dues, Report
Generation Through Email and Mobile Phone Using Face Recognition. Wireless Personal Communications, 119(2),
1093-1110. DOI: 10.1007/s11277-021-08252-2

Technology, 1.,and Utara, U. S. (2021). Face Recognition for a Student Violation Point System in Schools Using the
Fisherface Algorithm. 1898(Iccai 2020), 1-7. DOI: 10.1088/1742-6596/1898/1/012024

Thanoon, M. 1. (2024). Artificial Intelligence-Based Smart Class Attendance System: an ot Infrastructure. International
Journal for Quality Research, 18(1), 187—198. DOI: 10.24874/1JQR18.01-12

Tran, T. D.,and Ly, T. N. (2023). To Wrap, or Not to Wrap: Examining the Distinctions Between Model Implementations
of Face Recognition on Mobile Devices in an Automatic Attendance System. SN Computer Science, 4(6), 1-12.
DOI: 10.1007/s42979-023-02185-2

Ugar, M. U.,and Ozdemir, E. (2022). Recognizing Students and Detecting Student Engagement with Real-Time Image
Processing. Electronics (Switzerland), 11(9). DOI: 10.3390/electronics11091500

Wang, T. K.,Lin, Y. H.,and Li, K. P. (2022). Application of Al Face Recognition Technology in Swipe Card Attendance
Systems for Hospitals. Proceedings of Engineering and Technology Innovation, 21, 1-9. DOL:
10.46604/peti.2022.8984

Warman, G. P.,and Kusuma, G. P. (2023). Face Recognition for Smart Attendance System Using Deep Learning.
Communications in Mathematical Biology and Neuroscience, 2023. DOI: 10.28919/cmbn/7872

Wati, V. ,Kusrini, K.,Al Fatta, H.,and Kapoor, N. (2021). Security of facial biometric authentication for attendance system.
Multimedia Tools and Applications, 80(15), 23625-23646. DOI: 10.1007/s11042-020-10246-4

Widjaja, A. E.,Harjono, N. J.,Hery,Mitra, A. R.,and Haryani, C. A. (2023). Automated Class Attendance Management
System using Face Recognition: an Application of Viola-Jones Method. Journal of Applied Data Sciences, 4(4),
431-440. DOI: 10.47738/jads.v414.133

Zhang, J.,Yin, Q.,Peng-Fei, D.,and Yin, M. (2022). Student Attendance Analysis and Statistics Platform based on Capture
Recognition Technology. EEA - Electrotehnica, Electronica, Automatica, 70(1), 85-94. DOI:
10.46904/eea.22.70.1.1108009

Zhao, M.,Zhao, G.,and Qu, M. (2022). College Smart Classroom Attendance Management System Based on Internet of

153



A Systematic Literature Review of Face Recognition Based Attendance System: Methods, Trends, and Research Gaps

Things. Computational Intelligence and Neuroscience, 2022. DOI: 10.1155/2022/4953721
Zhu, J.,Yu, F,,Liu, G.,Sun, M.,Zhao, D.,Geng, Q.,and Su, J. (2020). Classroom Roll-Call System Based on ResNet
Networks. Journal of Information Processing Systems, 16(5), 1145—1157. DOI: 10.3745/J1PS.04.0190

Agustiyar R. Rizal Isnanto Catur Edi Widodo

Doctoral Program of Information Systems Doctoral Program of Information Systems Department of Physics
Postgraduate School Postgraduate School Faculty of Science and
Universitas Diponegoro, Universitas Diponegoro, Mathematics

Semarang, Semarang, Universitas Diponegoro,
Indonesia Indonesia Semarang,
agustiyar@students.undip.ac.id rizal _isnanto@yahoo.com Indonesia

ORCID: 0009-0003-0031-1263 ORCID: 0000-0002-6044-0644 catur.ediwidodo@gmail.com
Nur Atiqah Binti Zaini ORCID: 0000-0002-0588-8833

Design and Technology Centre (DeTeC),
School of Computing and Creative Media,
University of Technology Sarawak,
Sarawak, Malaysia
nuratigah@uts.edu.my

ORCID: 0009-0006-1307-0907

154



