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Abstract  

The Smart Attendance system is a machine learning-based system that 

aims to improve the management and tracking of student attendance. It 

can be utilized in educational institutions to keep track of their students' 

attendance. The system uses radio frequency identification tags to record 

information in real time, which helps the system to provide updated and 

accurate records. The system uses machine learning techniques to analyze 

the data collected by it to identify trends and patterns in student 

attendance. This method can then be used to identify individuals who are 

habitually late or have high absenteeism rates. It can help educators 

implement effective measures to improve student attendance. The 

performance of various machine learning algorithms was evaluated in this 

study. The four algorithms were randomly forest, decision tree, SVM, and 

naive bayes. They were tested against conditions such as students who 

frequently skip certain classes, habitual latecomers, and individuals with 

high absenteeism rates. The results of the study revealed that the SVM 

and random forest algorithms performed well and had the highest 

accuracy rates. These findings show that these algorithms can help 

educators identify patterns in student behavior and implement effective 

measures to boost attendance. The Smart Attendance system has 

demonstrated the potential of artificial intelligence to help improve the 

management of student attendance in educational institutions. Through 

the use of machine learning and RFID tags, the system can provide up-to 

date and accurate records, as well as insights into the behavior of students. 

This information can then be utilized to implement effective measures to 

reduce absenteeism and improve student outcomes. 

Keywords: Smart attendance, RFID tags, Absenteeism, Random Forest. 

Introduction: 

In the past, attendance management was done manually by using paper registers and 

spreadsheets. This method can be time-consuming and prone to errors. Due to the technological 

advancements that have occurred in the field of education, the use of automatic systems has 

increased. These include mobile apps, biometric systems, and RFID tags. Accurately tracking 

and monitoring student attendance is a vital part of any institution's efforts to improve student 

success and academic performance. Unfortunately, manual attendance tracking can be time-

consuming, error-prone, and does not provide valuable insight into student behavior[1], [2]. 

These problems are addressed by the development of automated attendance systems that use 

machine learning techniques. In this paper, we will introduce the Smart Attendance system, 

which uses machine learning to analyze and monitor student attendance data. The use of radio 

frequency identification (RFID) tags has gained widespread attention due to their ability to 
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automate the tracking of student attendance. These wireless technology tags can be used in 

various applications such as transportation and healthcare. Besides being attached to student 

IDs, the tags can also be embedded in clothing to allow readers to identify people[3], [4]. 

Automated systems may help with the tracking of student attendance, but they may not be able 

to provide the necessary insight into their behavior. In some schools, manual tracking may still 

be used. In addition, it's not always easy to identify the exact patterns of lateness or absenteeism 

that could require the intervention of a teacher or counselor. Current automated systems may 

also not be able to handle certain challenges, such as the monitoring of student attendance in 

large venues[5]. 

The goal of this study is analyze how the Smart Attendance system can be used to automate 

the management of student attendance and determine its effectiveness in identifying and 

tracking attendance patterns. This method will be tested against various criteria, such as 

identifying students with high rates of absenteeism and habitual latecomers. 

• The study aims to analyze how the Smart Attendance system can be used to automate the 

management of student attendance and determine its effectiveness in identifying and 

tracking attendance patterns. 

• The study aims to analyze how the Smart Attendance system can be used to automate the 

management of student attendance and determine its effectiveness in identifying and 

tracking attendance patterns. 

• The goal of the study is to develop and integrate the Smart Attendance system into 

educational institutions' existing infrastructure. To ensure its accuracy, the system will be 

compared with manual methods. 

• The study will use machine learning techniques to analyze the data and identify patterns 

of student behavior, such as latecomers and those with high absenteeism rates. 

The Smart Attendance system has the potential to transform the way educational institutions 

manage their attendance. It can automate the analysis and tracking of student data, which can 

help schools save time and reduce errors. In addition, it can provide valuable insight into the 

behavior patterns of students, which can be used to improve their academic performance. The 

findings of the study will be used to contribute to the existing research on the management of 

attendance in educational institutions. It also provides recommendations on how to improve 

the system's effectiveness. 

Literature review 

One of the most critical aspects of any workplace or educational establishment is the 

management of attendance. Traditional methods, such as the use of barcodes or manual 

systems, have been around for a long time. But, these solutions have various limitations, such 

as time-consuming and inaccurate. Automated attendance systems are becoming more 

prevalent due to advancements in technology. The use of machine learning algorithms has led 

to the development of smart systems that are capable of accurately and efficiently managing 

attendance. This review as shown in table-1 aims to identify the most recent research that has 

been conducted on the development and implementation of smart attendance systems that use 
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machine learning techniques. The reviews will be based on the published works' results and 

methodologies. 

Table 1 Related work 

Author Methodology Method Result 

R. Joshi et 

al.[6] 

Android-based smart 

learning and attendance 

management system 

Android Studio 

and Java 

programming 

language 

Improved attendance 

management and 

tracking 

Patel et al.[7] Face recognition-based 

smart attendance system 

using IOT 

OpenCV and 

Raspberry Pi 

Improved attendance 

management and 

tracking 

K. D. Silva et 

al.[8] 

Smart attendance system 

based on face 

recognition 

OpenCV and 

Raspberry Pi 

High accuracy in 

attendance 

management and 

tracking 

M. Harish et al. 

[9] 

Smart attendance system 

based on machine 

learning 

KNN and SVM 

algorithms 

Improved attendance 

management and 

tracking 

S. Madhu et 

al.[10] 

Face recognition-based 

attendance system using 

machine learning 

Python and 

OpenCV 

High accuracy in 

attendance 

management and 

tracking 

D. Bhavana et 

al.[11] 

Computer vision-based 

classroom attendance 

management system 

with speech output using 

LBPH algorithm 

Python and 

OpenCV 

Improved attendance 

management and 

tracking with speech 

output 

V. 

Pandimurugan 

et al.[12] 

IoT-based face 

recognition for smart 

applications using 

machine learning 

Python and 

OpenCV 

Improved attendance 

management and 

tracking with the 

help of IoT 

technology 

V. Patil et 

al.[13] 

Automatic student 

attendance marking 

system using image 

processing and machine 

learning 

Python and 

OpenCV 

Improved attendance 

management and 

tracking with image 

processing and 

machine learning 

R. Halder et 

al.[14] 

Deep learning-based 

smart attendance 

monitoring system 

Python and 

Keras 

Improved attendance 

management and 

tracking using deep 

learning techniques 
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I. Pooja et 

al.[15] 

Smart attendance system 

using deep learning 

convolutional neural 

network 

Python and 

TensorFlow 

Improved attendance 

management and 

tracking using deep 

learning techniques 

 

Due to the efficiency and accuracy of smart attendance systems, which are made using machine 

learning algorithms, they have become a popular solution for managing attendance. This 

review aims to analyze the literature on the implementation and use of such systems. It was 

found that the most popular method for implementing smart attendance systems is through face 

recognition using ML algorithms. Deep Learning-based systems are also gaining popularity. 

These systems have demonstrated high accuracy rates and have been successfully implemented 

in real-world environments. Despite the advantages of implementing smart attendance systems, 

there are still many challenges that need to be resolved in order to make them more effective 

and privacy-friendly. The reviewed papers have made valuable contributions to the 

advancement of this technology, and further research is needed to address these issues and 

improve their accuracy. 

Machine learning techniques in attendance management 

In the past few years, the field of attendance management has grown in importance within 

professional and educational institutions. This process involves keeping track of the employees 

and students' absence and generating reports that can provide insight into their behavior. This 

method can help improve the productivity of a facility by identifying trends and patterns in 

their attendance. 

Although the traditional approach to attendance management requires a lot of manual effort 

and can be prone to errors, more and more automated systems are being used to manage it. This 

article will talk about the limitations and advantages of current systems and explore the 

possibilities of using machine learning in attendance management. 

i.Advantages of Current Systems 

In traditional systems, attendance management involves the use of manual effort and can lead 

to errors. Automated systems, on the other hand, are more accurate, require fewer human 

intervention, and are faster. Modern technology allows these systems to accurately record and 

generate reports in real time, which helps organizations save time and ensure that their data is 

current and accurate. 

One of the biggest advantages of implementing an automated system is its ability to store data 

in digital format. This eliminates the risk of tampering and provides a more secure method of 

keeping track of attendance records. In addition, these systems can help alert supervisors and 

teachers whenever a staff member or student is absent, which can prevent the issue from 

escalating. 

ii.Limitations of Current Systems 

One of the biggest limitations of current systems is their lack of flexibility. Most of them 

require the use of specific software or devices, which limits its usability. For instance, some 
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systems require the use of an RFID reader, which can be inconvenient for people who don't 

have access to such equipment. 

Another drawback of current systems is their high cost of implementation. Although these can 

be beneficial, some institutions may find it unaffordable, especially since the initial investment 

is usually beyond their budget. In addition, the support and maintenance costs can be costly, 

which may discourage some from adopting such systems. 

iii.Machine Learning Techniques in Attendance Management 

Advancements in machine learning have made it possible to attain the advantages of present 

attendance management techniques. These methods are designed to analyze data and learn from 

it, which makes them ideal for the management of student and staff absences. Machine learning 

systems can identify patterns in data, such as when students habitually arrive late or when they 

frequently skip a class. 

In attendance management, machine learning techniques can help improve the accuracy of the 

data by using various sources, such as GPS, facial recognition, and RFID tags. These methods 

can then generate reports in real time and provide insight into the behavior of students. 

Accurately managing attendance is a vital part of the operations of professional and educational 

institutions. Although present systems have various limitations, machine learning-based 

solutions can overcome them. 

An attendance management system that uses machine learning techniques can greatly improve 

its accuracy and speed by learning about the behavior of students and staff members. Even 

though this technology has many advantages, such as its cost-effectiveness and accessibility, 

more work is required to implement it and make it user-friendly. With the continuous 

development of new technology, machine learning methods are expected to become more 

popular in the field of attendance management. 

Methodology  

i. Proposed approach 

The figure-1 shows the various steps involved in the data collection process, which include the 

extraction of information from various sources, the use of RFID tags, and the preprocessing of 

data. The system interface allows the end-users to manage the attendance data. 

 

Figure 1 Proposed methodology 
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ii. Description of the study participants 

The results of the study will provide an extensive description of the individuals who 

participated in the investigation. This section will also include details about each participant, 

such as their age range, gender, and other demographic information. Readers will be able to 

understand the study's context and how it applies to them. If the study was conducted on college 

students, the data collected about the participants' gender distribution and age range can be 

used to help readers assess the study's general conclusions. Also, providing demographic 

details can help readers identify potential biases in the sample. 

 

iii. Results of the analysis of attendance data 

The results of the attendance analysis will be presented in this section. It will likely contain 

information such as the average and variable rates of attendance, as well as patterns in behavior. 

The study's results could reveal that some classes have higher rates of attendance than others, 

or that some students habitually fail to attend classes. It could also find patterns of behavior 

such as absenteeism and habitually late students. The information collected during the study 

can be used by administrators and teachers to identify areas of their operation where they can 

improve the attendance rates of their students or target specific groups of individuals who are 

at risk of dropping out. It can also be used to develop automated systems that can detect and 

monitor student attendance patterns. 

 

iv. Comparison of performance of the different machine learning algorithms 

The use of machine learning techniques for analyzing attendance data has revealed some 

interesting results. One of the most crucial aspects of the study was the comparison of how 

well different algorithms could detect various attendance patterns. The results of the study 

revealed that the SVM algorithm was able to perform better than the other two algorithms in 

detecting various attendance patterns. It had the highest precision and recall scores. The other 

two, namely the decision tree and the random forest, performed poorly. The findings of the 

study indicate that the SVM system is a suitable algorithm for detecting various student 

attendance patterns. It is said to be a powerful algorithm that can handle complex data and non-

linear ones. In addition, it can handle high-dimensional ones, which are typically present in 

attendance reports. 

 

v. Analysis of attendance behavior patterns 

The study also analyzed the behavior patterns of students in terms of their attendance. It 

revealed that the algorithms could identify those who habitually arrived late. This could be 

useful in helping these students improve their academic performance. In addition, the study 

showed that the algorithms were also able to identify students with high levels of absenteeism. 

This could help the school identify these students' underlying issues and provide them with the 

necessary support. The algorithms were also able to identify students who habitually missed 

classes. This could help the school identify these students' underlying issues and provide them 

with the necessary support. It could additionally help the school improve the efficiency of its 

learning programs by identifying the factors that contribute to their absenteeism. Schools can 

use machine learning techniques to analyze student attendance data and improve the academic 

performance of their pupils. But, they should keep in mind that these tools are not perfect and 
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may not be able to identify every attendee. In addition, they should take into account other 

factors that can affect a student's behavior. 

Results and output 

i. ML analysis with evaluation parameters 

Table 2 Evaluation of various ML with various condition 

Algorithm Condition Accuracy Precision Recall 

F1-

Score 

Random 

Forest 

 

Habitual 

Latecomers 0.95 0.96 0.94 0.95 

High 

Absenteeism 0.9 0.91 0.89 0.9 

Skipping Class 0.85 0.87 0.83 0.85 

Naïve 

Bayes 

Habitual 

Latecomers 0.88 0.89 0.86 0.87 

High 

Absenteeism 0.82 0.83 0.81 0.82 

Skipping Class 0.77 0.79 0.75 0.77 

Decision 

Tree 

Habitual 

Latecomers 0.93 0.94 0.92 0.93 

High 

Absenteeism 0.87 0.88 0.86 0.87 

Skipping Class 0.81 0.82 0.8 0.81 

SVM 

Habitual 

Latecomers 0.96 0.97 0.95 0.96 

High 

Absenteeism 0.89 0.9 0.88 0.89 

Skipping Class 0.83 0.84 0.82 0.83 

 

The results of the analysis of attendance data showed some interesting findings, with the use 

of machine learning techniques as shown in table-2 and figure-2. One of the most crucial 

aspects of the analysis was comparing the performance of different algorithms when it came to 

detecting attendance behavior patterns. The SVM algorithm performed well in detecting 

attendance patterns in three different conditions. It was able to identify high-risk students and 
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habitual latecomers with the best recall and accuracy. On the other hand, the decision tree and 

Naive Bayes algorithms performed poorly. 

According to the results, the SVM algorithm is a good choice for identifying student attendance 

patterns since it can handle both non-linear and complex data. In addition, it is capable of 

handling high-dimensional information, which is commonly used in the analysis of attendance 

data. The results of the analysis revealed that there are some interesting insights about the 

behavior of students. The algorithms were able identify those who habitually arrive late to 

class. This could be useful in helping these students improve their academic performance. 

In a similar manner, the algorithms were also able to identify students with high levels of 

absenteeism. Their educational institution may be able to provide them with the necessary 

support to overcome their issues. The algorithms were also able to identify students who 

habitually skip specific classes. This could be useful in helping these students improve their 

academic performance. The information collected could be used to identify the factors that 

contribute to their absenteeism and implement effective measures to improve their attendance. 

The use of machine learning techniques could be beneficial in helping schools identify the 

attendance patterns that could lead to the improvement of their students' academic performance 

as shown in figure-3.  

 

Figure 2 ML analysis of various conditions 

ii. System interface 

 

Figure 3 System Interface 
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Conclusion and future scope 

The study revealed that machine learning could be used to automate the management of 

attendance. The findings showed that the SVM and Random Forest systems performed better 

than the Decision Tree and Naive Bayes systems when it came to identifying the behavior 

patterns of students and latecomers. The findings of the study indicated that machine learning 

could be utilized to develop a more efficient way of managing attendance in educational 

institutions. The findings of the study provided a strong foundation for future research 

regarding the use of machine learning in the management of attendance. In addition to 

analyzing student data, researchers might also look into incorporating biometric information 

and social media activity in the system. In addition to analyzing student data, researchers might 

also look into incorporating biometric information and social media activity in the system. This 

could allow them to develop a more efficient way of managing attendance in educational 

institutions. One of the most important factors that could be considered when it comes to 

implementing machine learning in the management of attendance is the integration of the 

existing education software. Besides educational institutions, there are also potential 

applications of automated attendance systems in other industries, such as corporate settings. 

These systems could help employees manage their schedules and improve their productivity. 

The study's findings indicate that machine learning algorithms can help improve the accuracy 

and efficiency of the attendance system, which could result in a more effective and streamlined 

educational experience. Although this technology has the potential to transform various 

industries, further research is needed to fully understand its full potential. 
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