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Abstract

In today's world, security has become a paramount concern for individuals and organizations. The increasing
incidence of intrusions has increased the need for effective door locking systems in residential, commercial, and
industrial settings. This project explores a range of door lock technologies, including traditional mechanical
locks, RFID systems, gesture-based mechanisms, and those that use Bluetooth and GSM technologies. Each of
these systems offers unique benefits and drawbacks that are important for users to understand when choosing
the appropriate solution for their specific needs. By examining the latest advances in locking technology, this
research aims to provide insights that will help individuals and businesses make informed decisions about their
security measures, ensuring they can effectively enhance their security.

Keywords: Advanced security solutions, including door lock systems that use RFID technology, gesture-
based access methods, Bluetooth connectivity, and GSM communications. By integrating these
innovative technologies, the project aims to create a robust security system that enhances convenience
and security. The use of RFID allows for quick and efficient access, while gesture-based control provides
a touchless experience. Additionally, Bluetooth enables seamless connectivity with mobile devices, and
GSM provides remote access capabilities, making the system versatile and user-friendly.

1. Introduction

In recent years, With the growing prevalence of security concerns in both residential and workplace
environments, the demand for effective door lock systems has increased. People are looking for solutions
that not only provide maximum security but are also cost-effective and require minimal maintenance. For
organizational settings, RFID technology is often the preferred choice due to its efficiency and reliability.
In contrast, residential door lock systems typically include keypads and biometric features to meet personal
security needs. Each of these systems is designed with strong authentication and authorization mechanisms,
ensuring that entry is granted only to authorized individuals. Additionally, some advanced systems include
intrusion detection capabilities, alerting users of any unauthorized attempts to gain entry.

A comprehensive review of the existing literature reveals the various types of door lock systems,
examining their features, underlying technologies, and operational mechanisms, providing valuable
insights for enhancing security measures. The purpose of this project is to help individuals choose the most
appropriate door lock system for their specific needs and environment. By analyzing various door lock
technologies, users will be empowered to make informed decisions about potential upgrades or changes to
their existing systems. This comprehensive review of door lock systems will categorize them based on the
technologies used, such as RFID, keypad, and biometrics. This categorization will help users understand
the strengths and weaknesses of each option, allowing them to choose the best solution for
their security needs.

2. Objective
» Providing a robust security solution that minimizes unauthorized access through innovative
locking mechanisms.

» Creating an intuitive and convenient access method that meets users’ needs, reducing the
hassle associated with traditional locks.

» Incorporating GSM technology, allowing users to remotely control and monitor their
locking systems via mobile devices.

» Using gesture-based technology for a clean and efficient entry process, minimizing physical
contact.
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Building a reliable system that maintains high performance under various conditions and
provides alerts in case of unauthorized attempts.

3. System Design and Requirement

I. System Design

1. System Architecture:

The system is designed with a modular architecture that integrates various components for enhanced
functionality and security. The main components include:

3.

>

>
>
>

User Interface Module: This module facilitates user interaction through mobile apps and
gesture recognition sensors.

Locking Mechanism: An electronic locking system controlled by an embedded
microcontroller, capable of interfacing with RFID and Bluetooth modules.
Communication Module: This includes GSM for remote notifications and Bluetooth for
local connectivity.

Power Supply: A reliable power source with backup options to ensure continuous
operation.

2. Component Breakdown:

>

YV VYV V VY

RFID Reader: Used for scanning RFID tags/cards to grant access. It connects to the
microcontroller to validate user credentials.

Gesture Recognition Sensor: A sensor that detects specific hand movements to unlock the
door, providing a touchless entry experience.

Microcontroller: Acts as the central processing unit, handling inputs from the RFID reader
and gesture sensor, and controlling the locking mechanism.

Bluetooth Module: Allows users to unlock the door via a smartphone app, facilitating quick
access.

GSM Module: Sends alerts and notifications to users about access attempts and status
changes, allowing for remote monitoring.

Workflow:

User Authentication:

>
>
>

Users present their RFID tags to the reader.
Alternatively, they can use the mobile app to unlock via Bluetooth.
For touchless access, users can perform a designated gesture in front of the sensor.

Access Validation:

>
>
>

The microcontroller checks the credentials against a stored database.
If valid, the system activates the locking mechanism.

Remote Monitoring:

>

>

The GSM module sends notifications about access attempts and system status to the user's
mobile device.
Users can remotely lock or unlock the door via the app.
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4. Security Features

» Encryption: Communication between the app, GSM, and Bluetooth modules is encrypted to

prevent unauthorized access.

» Alarm System: An integrated alarm that triggers on failed access attempts.
» Backup Power: A battery backup ensures functionality during power outages.

5. User Interface:

A user-friendly mobile application designed for both Android and i0S, featuring:

» Real-time notifications
» Access history logs
» Remote control options

I1. Requirements

- Functional Requirements:

e The system should read the RFID tag and identify if it is authorized.
o If authorized, the system should unlock the door.
e Ifnot authorized, it should deny access.

User Interface:
[ ]

authorized/unauthorized).

Security Features:
e Implement features like logging access attempts and unauthorized access alerts.

Power Management:

e Ensure the system has a reliable power source and consider power-saving modes.

Installation Requirements:

o Consider how the components will be mounted and the wiring for the lock mechanism.

Scalability:
e Design the system to easily add more users (tags) if necessary.

Testing and Debugging:

e Include a plan for testing the system under various scenarios to ensure reliability

Mobile App Integration:
e For remote access control or notifications.

Network Connectivity:
e Use Wi-Fi or Bluetooth for remote monitoring or control.

Backup Keypad:
¢ A keypad for manual entry in case of RFID failure.
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1.1 User Flow:
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Fig. 1.4.1 Flowchart of RFID Based Door Lock System

2.1 Conclusion:

RFID based Door Lock System project presents a comprehensive review of door lock security
systems, highlighting the contributions of various authors as well as their respective concepts,
research findings, and theoretical frameworks. A comparative analysis of the reviewed literature is
included, demonstrating the strengths and limitations of various approaches. While achieving perfect
security may be unattainable, this review emphasizes the importance of identifying potential threats
and risks as important steps in enhancing overall security. By systematically evaluating existing
systems, the project aims to provide information on how to improve security measures in door
locking mechan
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