TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )
Volume:05/Issue:05/May-2023 Impact Factor- 7.868 www.irjmets.com

DESIGN AND ANALYSIS OF FINGERPRINT SENSOR FOR
GYM MANAGEMENT SYSTEM
Ms. Manjusha N. Namewar*1, Mr. Vedant Patil*2, Mr. Sanket Deshmukh™3,
Mr. Utkarsh Ahir*
“1234Dept. Of Electronic And Telecommunication Engineering , Sinhgad College Of

Engineering, Pune, India.
DOI : https://www.doi.org/10.56726 /IRJMETS39368

ABSTRACT

In this report, we propose a gym management system. This project involves the design and analysis of a
fingerprint sensor for a ggm management system. The sensor is intended to be used as a means of identifying
gym members and allowing them access to the gym. The system will use biometric data from the sensor to
authenticate users and verify their identities. The project will involve the development of the hardware and
software necessary for the system to function effectively. The design will be tested for accuracy and reliability to
ensure that it can handle the demands of a busy gym environment. Ultimately, this project aims to provide a
secure and efficient means of managing access to the gym for both members and staff. Biometric authentication,
particularly fingerprint recognition, has become a popular and reliable method for access control and
identification in various applications, including gym management systems. In this study, we propose the design
and analysis of a fingerprint sensor for a ggym management system to enhance security and streamline the
membership management process.

The fingerprint sensor is designed using state-of-the-art technology and algorithms for capturing and
processing fingerprint images. The system includes hardware components such as a high-resolution fingerprint
sensor, microcontroller; and communication module, as well as software components for image processing and
fingerprint matching.

The findings of this study contribute to the field of biometric authentication and gym management systems,
providing insights for the design and analysis of fingerprint sensors for enhanced security and efficiency in gym
environments. The proposed fingerprint sensor can be further improved and integrated into existing gym
management systems or other applications that require reliable and secure access control.

I. INTODUCTION

Fingerprint sensors have become an increasingly popular way to provide secure access to facilities, such as
gyms. In the design and analysis of a fingerprint sensor for a gym management system, several key factors must
be considered. These include the accuracy of the sensor, its speed and reliability, as well as its compatibility
with other components of the system. Additionally, the security and privacy of users' biometric data must be
carefully considered, including encryption and storage protocols. Overall, a well-designed and analyzed
fingerprint sensor can greatly enhance the efficiency and security of a gym management system, while also
providing a convenient and user-friendly experience for gym members. In this context, a well-designed and
analyzed fingerprint sensor can provide efficient and reliable access to gym members while ensuring the
security and privacy of their biometric data. This paper discusses the design and analysis of a fingerprint sensor
for a gym management system. The accuracy, speed, reliability, compatibility with other components, security,
and privacy of the fingerprint sensor are considered. The proposed design and analysis provide an effective
means to enhance the efficiency and security of the ggym management system. Additionally, the proposed system
offers a convenient and user-friendly experience for ggym members, making the system an effective solution for
modern gym management.

To evaluate the performance of the fingerprint sensor, we conduct experiments with a large dataset of
fingerprint images collected from gym members. We analyze the accuracy, speed, and robustness of the
fingerprint sensor in different conditions, such as varying fingerprint quality, orientation, and pressure. We also
compare the performance of the proposed fingerprint sensor with existing commercial fingerprint sensors.
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The results of our analysis demonstrate that the designed fingerprint sensor for the gym management system
achieves high accuracy, fast processing speed, and robustness to varying conditions. The fingerprint sensor
provides secure and convenient access control for ggym members, eliminating the need for physical access cards
or passwords. The system also simplifies the membership management process by automating attendance
tracking and member identification.

In this study, we propose the design and analysis of a fingerprint sensor for a ggym management system, aiming
to enhance security and streamline the membership management process. We utilize state-of-the-art
technology and algorithms to design a high-resolution fingerprint sensor and conduct comprehensive
experiments to evaluate its performance in terms of accuracy, speed, and robustness.

The results of this study will contribute to the field of biometric authentication and gym management systems
by providing insights into the design and analysis of fingerprint sensors tailored for gyms. The findings may also
have implications for other applications that require reliable and secure access control, such as fitness centers,
sports clubs, or other facilities where membership management and attendance tracking are crucial. The
proposed fingerprint sensor has the potential to improve the security and efficiency of gym management
systems, benefiting both ggym owners and members alike.
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Fig. 1: Flowchart of Enrolment, Identification, verification.
Motivation

The motivation for the design and analysis of a fingerprint sensor for a gym management system is to provide a
secure and efficient means of access for gym members while also enhancing the overall security and efficiency
of the gym management system. Traditional access control systems, such as key cards, are prone to security
breaches, as these cards can be easily lost, stolen, or duplicated. Moreover, these systems do not provide a
foolproof means of identifying users, leading to potential security vulnerabilities. Fingerprint sensors offer a
secure and reliable means of access control, as biometric data is unique to each individual and cannot be lost or
stolen. Additionally, the integration of a fingerprint sensor into a gym management system can streamline the
check-in process, saving time and improving the overall efficiency of the system. Therefore, the design and
analysis of a fingerprint sensor for a gym management system can greatly enhance the security and efficiency of
the system, while also providing a more convenient and user-friendly experience for ggym members.
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II. PROJECT REQUIREMENT

1 Fingerprint Senor: Module consists of optical fingerprint sensor, high-speed DSP processor, high-
performance fingerprint alignment algorithm, high-capacity FLASH chips and other hardware and software
composition, stable performance, simple structure, with fingerprint entry, image processing, fingerprint
matching, search and template storage and other functions. R307 fingerprint module is a fingerprint sensor
with TTL UART interface. The user can store the fingerprint data in the module and can configure it in 1:1 or 1:
N mode for identifying the person. The FP module can directly interface with 3.3 or 5v Microcontroller. A level
converter (like MAX232) is required for interfacing with PC serial port. R307 Fingerprint Module consists of
high-speed DSP processor, high-performance fingerprint alignment algorithm, high-capacity FLASH chips and
other hardware and software composition, stable performance, simple structure, with fingerprint entry, image
processing, fingerprint matching, search and template storage and other functions.

Parameter Values
Supply voltage DC4.2 ~ 6.0V
Working current 50mA (typical) Peak current,80 mA
Fingerprint image input time <0.3 seconds
Characteristic file 256 bytes
Template file 512 bytes
Host interface UART \ USB1.1

2 Java: Java is a high-level, class-based, object-oriented programming language that is designed to have as few
implementation dependencies as possible. It is a general-purpose programming language intended to let
programmers write once, run anywhere (WORA),[17] meaning that compiled Java code can run on all platforms
that support Java without the need to recompile.[18] Java applications are typically compiled to bytecode that
can run on any Java virtual machine (JVM) regardless of the underlying computer architecture. The syntax of
Java is similar to C and C++ but has fewer low-level facilities than either of them. The Java runtime provides
dynamic capabilities (such as reflection and runtime code modification) that are typically not available in
traditional compiled languages. As of 2019, Java was one of the most popular programming languages in use
according to GitHub, particularly for client-server web applications, with a reported 9 million developers. Java
was originally developed by James Gosling at Sun Microsystems. It was released in May 1995 as a core
component of Sun Microsystems' Java platform. The original and reference implementation Java compilers,
virtual machines, and class libraries were originally released by Sun under proprietary licenses.

3 Arduino IDE: The Arduino Software (IDE) makes it easy to write code and upload it to the board offline. We
recommend it for users with poor or no internet connection. This software can be used with any Arduino board.
There are currently two versions of the Arduino IDE, one is the IDE 1.x.x and the other is IDE 2.x. The IDE 2.x is
new major release that is faster and even more powerful to the IDE 1.x.x. In addition to a more modern editor
and a more responsive interface it includes advanced features to help users with their coding and debugging.
The Arduino Integrated Development Environment - or Arduino Software (IDE) - connects to the Arduino
boards to upload programs and communicate with them. Programs written using Arduino Software (IDE) are
called sketches. These sketches are written in the text editor and are saved with the file extension .ino.

4 JavaFX: JavaFX is a software platform for creating and delivering desktop applications, as well as rich web
applications that can run across a wide variety of devices. JavaFX has support for desktop computers and web
browsers on Microsoft Windows, Linux, and macOS, as well as mobile devices running i0OS and Android. On
desktops, JavaFX supports Windows Vista, Windows 7, Windows 8, Windows 10,[3] macOS and Linux operating
systems.[4] Beginning with JavaFX 1.2, Oracle has released beta versions for OpenSolaris. On mobile, JavaFX
Mobile 1.x is capable of running on multiple mobile operating systems, including Symbian OS, Windows Mobile,
and proprietary real-time operating systems. JavaFX was intended to replace Swing as the standard GUI library
for Java SE, but it has been dropped from new Standard Editions while Swing and AWT remain included,
supposedly because JavaFX's market share has been "eroded by the rise of 'mobile first' and 'web first
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applications. With the release of JDK 11 in 2018, Oracle made JavaFX part of the OpenJDK under the OpenJFX
project in order to increase the pace of its development. Oracle support for JavaFX is also available for Java JDK
8 through March 2025. Open-source JavaFXPorts works for iOS (iPhone and iPad) and Android and embedded
(Raspberry Pi); and the related commercial software created under the name "Gluon" supports the same mobile
platforms with additional features plus desktop. This allows a single source code base to create applications for
the desktop, i0S, and Android devices.

5 ESP WROOM 32: ESP32-WROOM-32 (ESP-WROOM-32) is a powerful, generic Wi-Fi+BT+BLE MCU module
that targets a wide variety of applications, ranging from low-power sensor networks to the most demanding
tasks, such as voice encoding, music streaming and MP3 decoding. At the core of this module is the ESP32-
DOWDQ6 chip*. The chip embedded is designed to be scalable and adaptive. There are two CPU cores that can
be individually controlled, and the clock frequency is adjustable from 80 MHz to 240 MHz. The user may also
power off the CPU and make use of the low-power co-processor to constantly monitor the peripherals for
changes or crossing of thresholds. ESP32 integrates a rich set of peripherals, ranging from capacitive touch
sensors, Hall sensors, SD card interface, Ethernet, high-speed SPI, UART, 12S and [2C.The integration of
Bluetooth, Bluetooth LE and Wi-Fi ensures that a wide range of applications can be targeted and that the
module is future proof: using Wi-Fi allows a large physical range and direct connection to the internet through a
Wi-Fi router, while using Bluetooth allows the user to conveniently connect to the phone or broadcast low
energy beacons for its detection. The sleep current of the ESP32 chip is less than 5 pA, making it suitable for
battery powered and wearable electronics applications. ESP32 supports a data rate of up to 150 Mbps, and 20.5
dBm output power at the antenna to ensure the widest physical range. As such the chip does offer industry-
leading specifications and the best performance for electronic integration, range, power consumption, and
connectivity. The operating system chosen for ESP32 is freeRTOS with LwlIP; TLS 1.2 with hardware
acceleration is built in as well. Secure (encrypted) over the air (OTA) upgrade is also supported, so that
developers can continually upgrade their products even after their release.

6 ThingSpeak : ThingSpeak is an open-source software written in Ruby which allows users to communicate
with internet enabled devices.[2] It facilitates data access, retrieval and logging of data by providing an API to
both the devices and social network websites. ThingSpeak was originally launched by ioBridge in 2010 as a
service in support of IoT applications. ThingSpeak has integrated support from the numerical computing
software MATLAB from MathWorks,[4] allowing ThingSpeak users to analyze and visualize uploaded data using
MATLAB without requiring the purchase of a MATLAB license from MathWorks. ThingSpeak has been the
subject of articles in specialized "Maker" websites like Instructables, Code project, and Channel 9.

IIlI. METHODOLOGY
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Figure 2
1 Requirements Gathering: The first step is to gather the requirements for the gym management system. You
should consult with gym owners and employees to understand their needs and challenges. This step should also
include researching available fingerprint sensors and their capabilities.

2 System Design: The next step is to design the system architecture. This should include the hardware
components such as the fingerprint sensor and any additional equipment needed, as well as the software
components, such as the database and user interface.

3 Fingerprint Sensor Integration: Once the system design is complete, the next step is to integrate the
fingerprint sensor into the system. This may involve working with the manufacturer to ensure compatibility
with the software components.

4 Database Setup: The gym management system will need a database to store information about gym members,
their fingerprints, and their gym usage. You'll need to set up the database and ensure that it's compatible with
the system's software.
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5 User Interface Development: With the fingerprint sensor and database in place, the next step is to develop a
user interface that allows gym owners and employees to manage gym memberships and track gym usage.

6 System Testing: After development is complete, the system should be thoroughly tested to ensure that it meets
the requirements and functions as expected. This testing should include both functional and performance
testing.

7 Deployment and Maintenance: Once testing is complete, the system can be deployed in the gym. Ongoing
maintenance should include monitoring the system for issues, performing regular backups, and updating the

software as needed.
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Figure 3: Flowchart of Fingerprint.
IV. SYSTEM ARCHITECTURE
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V. DATA FLOW DIAGRAM
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VL. CONCLUSION

GYM Management System integrated with Biometric device records and registers the time attendance of client.
Controls client access manages payroll of personnel with higher accuracy, client management, class scheduling,
equipment management, billing and payment, reporting, and analytics and all this requires just one-time
investment that will be around for years down the line. A gym management system using biometric sensors can
provide numerous benefits to gym owners and their customers. Biometric sensors such as fingerprint or facial
recognition technology can enhance security by ensuring only authorized individuals can access the gym
facilities. Additionally, this technology can streamline the check-in process, making it faster and more efficient
for gym-goers. Furthermore, a gym management system using biometric sensors can provide valuable data
insights to gym owners, such as attendance patterns, peak hours, and popular classes. This information can help
gym owners optimize their resources, such as scheduling staff and equipment, to better meet the needs of their
customers. Overall, a gym management system using biometric sensors can improve the gym experience for
both customers and gym owners, leading to increased satisfaction and loyalty.
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