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Abstract: This research work has application for attendance 

system of employer's and students in general. The system will 

facilitate institutions! organization to make attendance 

individual in time along with data information thumb 

impression will be taken as a signature for the system entry. 

Main design and challenge in this system is the design of 

database architecture and its business logic. I. AIMS AND 

OBJECTIVE The aim of this system is to implement in C#.net 

set of reliable techniques for fingerprint image enhancement 

and minutiae extraction. The performance of these 

techniques will be evaluated on a fingerprint data set. In 

combination with these development techniques, statistical 

experiments can then be performed on the fingerprint data 

set. The results from these experiments can be used to help us 

better understand what is involved in determining the 

statistical uniqueness of fingerprint minutiae. The main aim 

that this system would test whether attendance by fingerprint 

is enough for identification. It is expected that the work in this 

system will reach the stage of being able to fully test 

hypothesis. II. BACKGROUND/CONTEXT Fingerprints are 

the oldest form of biometric identification. Modem 

fingerprint-based identification is used in forensic science, 

and in biometric systems such as civilian identification 

devices.  

Keywords: the fingerprint data, statistical uniqueness of 

fingerprint minutiae. 

I. INTRODUCTION 

In the realm of modern workforce management, the integration 

of IoT technology and biometric authentication has 

revolutionized traditional attendance tracking systems. This 

innovative approach, known as IoT-based smart attendance 

management, leverages interconnected devices and biometric 

identifiers to streamline the process of recording attendance 

data. By utilizing biometric markers such as fingerprints, facial 

recognition, or iris scans, organizations can ensure accurate and 

secure identification of employees, eliminating the possibility 

of time theft or fraudulent clock-ins. the statistical theory on the 

uniqueness of fingerprint minutiae. the IoT aspect of this 

system enables real-time monitoring and data collection, 

allowing administrators to access attendance records remotely 

and in a highly efficient manner. bifurcations. There are 50 to 

150 minutiae on a single fingerprint image. Features such as the 

type, direction, and location of minutiae are taken into account 

when performing minutiae extraction. The wo4rk of F.Galton 

defined a set of Galton Features for fingerprint identification, 

which since then, has been refines and extended to include 

additional types of fingerprint features.  

However, most of these features are not used in automatic 

fingerprint identification systems. Instead, the set of minutiae 

types are restricted into only two types, ridge endings and 

bifurcations, as other types of minutiae can be expressed in 

terms of these two features types.  

II. RELATED WORK 

Several notable projects and research efforts have focused on 

IoT-based smart attendance management systems 

incorporating biometric authentication. One such project is the 

"Smart Attendance System Using IoT and Biometrics" 

developed by researchers at various universities. This project 

utilized IoT devices such as Raspberry Pi and Arduino along 

with biometric sensors to create a comprehensive attendance 

management solution. By integrating biometric data capture 

with IoT connectivity, the system ensured accurate attendance 

tracking and real-time monitoring. 

 

 
Fig. 1 Block Diagram of the smart IoT based attendance 

management system. 

Another related endeavor is the "IoT-Based Smart Attendance 

Management System Using Face Recognition" project, which 

aimed to automate attendance marking using facial recognition 
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technology. Developed by researchers, this system employed 

IoT devices and a face recognition algorithm to identify and 

record attendance data. By leveraging IoT connectivity, the 

system provided administrators with instant access to 

attendance records and enabled remote monitoring capabilities.  

 

 

Furthermore, commercial companies have also contributed to 

this field with their products, such as "Biometric IoT 

Attendance System" offered by tech firms. These systems 

integrate biometric authentication methods like fingerprint or 

facial recognition with IoT-enabled devices for efficient 

attendance management. With features such as real-time data 

synchronization and analytics, these solutions cater to the 

evolving needs of organizations seeking streamlined attendance 

tracking mechanisms. 

 

Overall, these projects and related work signify the growing 

interest and advancements in IoT-based smart attendance 

management systems incorporating biometric authentication, 

addressing the need for accurate, secure, and efficient 

workforce tracking solutions Densenet-201 feature extraction 

model, combined with a classification using the Random Forest 

algorithm. The results of the study show that the proposed 

These systems help healthcare facilities to efficiently manage 

shifts, track employee hours, and maintain compliance with 

regulatory requirements. 

 

III. PROPOSED METHODOLOGY 

A. The proposed methodology for a smart IoT-based 

attendance management system involves several key 

steps to ensure effectiveness, reliability, and security.  

B. Fingerprint sensor Dataset 

A comprehensive fingerprint sensor dataset encompasses a 

diverse range of fingerprint images collected from various 

sources and individuals. Typically, such datasets consist of 

high-resolution images capturing different aspects of 

fingerprints, including ridges, loops, and whorls, among others. 

Each fingerprint image is accompanied by metadata providing 

essential information such as the identity of the individual, the 

date and time of capture, and any relevant contextual details. 

The dataset may include images from different fingerprint 

sensors and devices to ensure variability and robustness in the 

data. Moreover, to enhance the dataset's utility and 

applicability, it may incorporate fingerprints from different 

demographic groups, ethnicities, and ages, ensuring 

representativeness across diverse populations. In addition to 

raw fingerprint images, the dataset may also include pre-

processed images, such as normalized and enhanced versions, 

to facilitate algorithm development and evaluation. 

Furthermore, to support machine learning and pattern 

recognition tasks, the dataset may be annotated with ground 

truth labels indicating key features and characteristics of each 

fingerprint, such as minutiae points and ridge patterns. Data 

pre-processing Stage 

B. ResNet model 

According to the previous attendance management system, the 

accuracy of the data collected is the biggest issue.  

 

 

An IoT-based Smart Attendance Management System is a 

sophisticated software solution designed to automate and 

streamline the process of recording attendance in various 

institutions and organizations. assigns each image to one of the 

Leveraging Internet of Things (IoT) technology, this system 

integrates physical devices such as biometric sensors, RFID 

scanners, or facial recognition cameras with cloud-based 

software to accurately capture attendance data in real-time. By 

utilizing IoT devices, this system offers a highly efficient and 

reliable method for tracking attendance, eliminating manual 

entry errors and reducing administrative burden. With features 

such as automated notifications for absentees, customizable 

reporting, and seamless integration with existing HR or student 

management systems, IoT-based Smart Attendance 

Management Systems provide administrators with invaluable 

insights and tools to optimize attendance tracking processes. 

 

The implementation of an IoT-based Smart Attendance 

Management System brings numerous benefits beyond just 

attendance tracking. By analyzing attendance patterns and 

trends, administrators can gain valuable insights into student or 

employee behavior, helping to identify potential issues and 

implement targeted interventions. 

 

Fig.1.1 work breakdown structure(WBS) of the smart iot based 

attendance management system 

 

Model 
Total 

parameters 

Trainable 

Parameters 

ResNet 50 23,989,124 401,412 

ResNet 101 43,027,972 401,412 
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IV. RESULTS 

The IoT-based Smart Attendance Management System 

utilizing NodeMCU ESP8266 offers a revolutionary approach 

to traditional attendance tracking. By integrating IoT 

technology with the NodeMCU ESP8266 microcontroller, this 

system enables seamless and efficient monitoring of attendance 

in various settings such as schools, offices, and events. 

Leveraging the power of IoT, the NodeMCU ESP8266 

connects to the internet, allowing real-time data transmission 

and remote access to attendance records. This system 

eliminates the need for manual attendance taking, reducing 

human error and saving valuable time for administrators. 

 

Furthermore, the NodeMCU ESP8266-based solution offers 

versatility and scalability, accommodating different 

environments and scales of operation. Equipped with sensors 

or RFID modules, the system can accurately identify 

individuals as they enter or exit a designated area, automatically 

updating the attendance database. Additionally, the integration 

of cloud-based storage facilitates convenient data management 

and analysis, enabling administrators to generate 

comprehensive attendance reports effortlessly. Overall, the 

IoT-based Smart Attendance Management System utilizing 

NodeMCU ESP8266 not only streamlines the attendance 

tracking process but also enhances overall efficiency and 

productivity in diverse organizational settings. 

 

Fig.1.3 smart iot based attendance management system 

The IoT-based Smart Attendance Management System 

utilizing NodeMCU ESP8266 offers a streamlined solution for 

efficient attendance tracking in various settings such as schools, 

offices, or events. By integrating IoT technology with the 

NodeMCU ESP8266 microcontroller, this system enables 

seamless connectivity between devices, allowing real-time 

monitoring and data collection. Each NodeMCU ESP8266 

device is equipped with Wi-Fi capabilities, enabling it to 

connect to the internet and communicate with a centralized 

server or cloud-based platform. 

 

V. CONCLUSION 

In conclusion, the IoT-based Smart Attendance Management 

System utilizing NodeMCU ESP8266 offers a comprehensive 

solution to modernize attendance tracking processes. By 

leveraging IoT technology and the capabilities of NodeMCU 

ESP8266 microcontrollers, this system enables real-time 

monitoring, automated data collection, and seamless 

connectivity.  

Through RFID or biometric sensors, attendance data can be 

captured accurately and transmitted instantaneously to a 

centralized database, reducing manual effort and minimizing 

errors. Administrators benefit from remote access to attendance 

records, enabling efficient management and analysis. Overall, 

this innovative system enhances operational efficiency, 

promotes accuracy, and facilitates streamlined attendance 

tracking in various sectors such as education, corporate, and 

event management, marking a significant step forward in 

modernizing attendance management practices. 
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