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Abstract: This paper presents the development of a contactless attendance system leveraging image sensors and artificial
intelligence techniques for accurate and efficient identification. Traditional attendance methods are time-consuming prone
to errors and manipulation. The proposed system utilizes facial recognition algorithms to automatically detect and mark
attendance in real time systems. An Image acquisition are performed through high-resolution sensor and Al-based models
like NVIDIA jetson nano microcontroller are used for face detection and recognition. Experimental results demonstrate
improved accuracy, reduced processing time and enhanced security compared to conventional methods. The system is
suitable for applications in educational institutions, workplaces and public environments especially in post pandemic
scenarios where contactless solutions are essential used. Additionally the proposed approach minimizes human
intervention and ensures reliable data management. The scalability of the system makes it adaptable for large-scale
deployments across diverse environments.

Keywords: Contactless Attendance System, Face Recognition, Image Sensors, Artificial Intelligence, Real-Time
Monitoring, Automated Attendance, Pattern Recognition.

1. INTRODUCTION
An Attendance monitoring plays a vital role in educational institutions, corporate organization and public sectors by
ensuring discipline, accountability and accurate record of data management. Traditional methods such as manual registers
are simple to implement but are often time-consuming including the possibility of proxy attendance. To overcome issue
biometric of systems such as fingerprint and face recognition were introduced offering improved reliability and
automation functions. These methods still require physical interaction and specialized with hardware which can raise
hygiene concerns and reduce user convenience. Advancement of artificial intelligence and computer vision contactless
solutions are emerged as an effective alternative for attendance management. These technologies facial recognition are
gained significant importance due to its non-intrusive nature and high accuracy. By using image sensors such as cameras
are used to gather facial data can be captured in real time without requiring physical contact have enhancing both
efficiency and safety. The integration of image sensors with Al-based algorithms enables automatic face detection feature
extraction and recognition making system capable of identifying individuals under varying conditions such as changes in
lighting, facial expression and orientation. A contactless attendance system not only reduces human effort but also
ensures accurate and secure data handling. This paper presents development of a contactless attendance system using
image sensors and artificial intelligence as focusing on real-time identification of high accuracy and ease of use. The
proposed system captures facial images are processes using advanced algorithm are compares them with a stored
database to automatically mark attendance through web page. The overall objective is to provide a reliable, efficient and
scalable solution that can be deployed in various environments with minimal human intervention.
II. CONVENTIONAL ATTENDANCE TECHNIQUES

The most basic method is manual attendance register where individuals sign their names or mark a checkbox to indicate
presence. While method is simple and cost-effective it is highly time-consuming human error attendance.
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To improve efficiency for electronic attendance system such as RFID-based methods were introduced. In system
individuals are issued ID cards that they scan at a reader to mark attendance. Although more efficient than manual
register RFID systems can still be misused through card sharing or loss require the maintenance of additional hardware.
Biometric systems including fingerprint and face recognition have been implemented to enhance security and reliability.
These systems utilize unique physical characteristic of individual to authenticate identity of reducing possibility of
fraudulent attendance. Despite advancement conventional attendance techniques generally suffer from delays in
processing. They often lack integration with real-time data management and reporting systems making it difficult to
maintain accurate with timely attendance records for large groups of organization. These limitations highlight need for a

modern, contactless and automated attendance system without the drawbacks of traditional methods.

I11. PROPOSED SYSTEM FOR CONTACTLESS ATTENDANCE SYSTEM
The proposed contactless attendance system is designed to automate attendance tracking by integrating advanced
hardware components with artificial intelligence enabled efficient and identification without physical contact. The block
diagram shown in the figure 3.1 represents control flow of data and control signals. At center of system is ESP32
microcontroller coordinates inputs from sensors and manages communication between different modules. System begins
with ultrasonic sensor which continuously monitors presence of a person near device. sensor detects a subject within a
predefined arrangements it triggers image sensor ( high resolution camera) to capture facial images. This selective
triggering optimizes power usage and reduces unnecessary image processing. Captured images are forwarded from the
microcontroller to Al module powered by NVIDIA Jetson Nano. This module handles computationally intensive tasks
such as face detection and facial recognition using deep learning model particularly convolution neural networks (CNNS).
The Al module processes the input images to extract unique facial features and compares them with stored facial

database for identification.
power supply
(e > ; -
Microcontroller :">[ Al Module

Ejln‘asonic Sensor

[ Display Unit ] [ cloud Database]

Figure 3.1 Block Diagram for Proposed System

Once identification process is completed attendance data is updated stored securely in a cloud database enabling remote
access and management. Al module also communicate attendance status to a web page interface providing administrator
real time monitoring and reporting capabilities.

Working Principle for Proposed System

An Al-based facial recognition to automate attendance recording without physical interaction between the user interfaces.
An ultrasonic sensor continuously monitors area in front of the device to detected presence of a person. When an
individual approaches within a predefined path range of particular distances of sensor send as signal to the ESP32
microcontroller it will process the data then activates image sensor to capture a facial image. This selective triggering
conserves power improves system efficiency by avoiding unnecessary image captures. The captured image is transmitted
to Al module powered by the NVIDIA Jetson Nano where advanced deep learning algorithms process image to detect
and recognize user face. Using convolutional neural networks. System extracts unique facial features and compares them
with a pre-registered database to accurately identify and compare individual. Upon successful recognition attendance
record is automatically updated and stored securely in a cloud database.

4. HARDWARE RESULTS

The hardware implementation shown in the figure 4.1 of proposed contactless attendance system successfully integrates
all components to deliver reliable and efficient performance. An image sensor produces high-quality images that are
processed by NVIDIA Jetson Nano Al module performs facial recognition quickly and accurately. The system maintains
real-time responsiveness with minimal latency enabling prompt attendance marking. LCD display provides clear and
immediate feedback by showing recognized names and confirmation messages. Testing under various conditions including
different lighting and angles shows the system robustness and accuracy in identifying individuals. Overall hardware setup
proves to be scalable, reliable and suitable for deployment in educational and corporate environments meeting demands
of contactless attendance monitoring.
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Figure 4.1 Hardware Results for Contactless Attendance System
5. CONCLUSION

This paper proposed contactless attendance system demonstrates an effective integration of advanced hardware and

artificial intelligence to automate attendance monitoring with high accuracy and efficiency. By utilizing image sensors,

ultrasonic detection and Al-powered facial recognition system eliminates need for manual registers, ID cards or physical
biometric devices ensuring a hygienic and contactless solution. Testing shows that the system performs consistently with
minimal errors, fast processing and low latency. Its modular design allows scalability and adaptability for secure approach
to attendance management, reducing human intervention and supporting large-scale deployment while maintaining
accuracy and reliability.
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