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ABSTRACT

In contemporary society, the safety of women remains a paramount concern across various regions of the globe. Both women and men experience apprehension in
isolated areas. To address this issue, we propose the development of a security patrolling robot utilizing Raspberry Pi technology. This system is equipped with
cameras and microphones mounted on robotic vehicles to ensure the security of designated premises. The robotic unit follows a specific route and is outfitted with
a camera and sound sensors. It adheres to a predetermined line while conducting its patrols, stopping at designated points to investigate any detected sounds before
proceeding to the next location. The system employs an infrared-based path-following mechanism for monitoring assigned areas. It vigilantly observes each sector
to identify potential issues through the integration of two high-definition cameras. Additionally, the robot is capable of monitoring sound within the vicinity. Upon
detecting noise after a period of silence, it navigates towards the source of the sound along its established path. The robot then utilizes its camera to scan the area
for human faces, capturing images and promptly transmitting them to an Internet of Things (loT) platform. In this instance, we utilize 10T Gecko to receive and
display the transmitted images to the user, accompanied by alert sounds. Consequently, we present a fully autonomous security robot that operates continuously,
patrolling extensive areas independently to enhance facility security.

Introduction

In recent years, the safety of women, especially in urban environments, has emerged as a significant issue. This initiative introduces a groundbreaking
solution: a night patrolling robot aimed at improving women's safety through the application of Internet of Things (1oT) technology. The robot is outfitted
with sophisticated sensors, cameras, and communication systems to observe its surroundings, identify irregularities, and deliver real-time notifications.

The system employs a blend of GPS and motion sensors to autonomously navigate specified areas. It is designed to detect atypical activities, such as
harassment or suspicious conduct, and can send alerts to a linked mobile application. Users also have the option to activate an emergency response through
a panic button, prompting the robot to proceed to the user's location and alert local authorities.

The robot is equipped with a two-way communication feature, enabling users to engage with it and receive live updates. Furthermore, the data gathered
during patrols can be analyzed for trends, aiding in the development of proactive safety strategies within the community.

Ensuring the safety and security of individuals and assets remains a paramount concern for numerous organizations in today's world. With the rising
demand for constant surveillance, night patrols have emerged as an essential element of security strategies. Nevertheless, these night patrols can be
physically taxing, emotionally draining, and often perilous for human security personnel. In this context, robotic night patrols present a viable alternative.
Thanks to advancements in robotics and artificial intelligence, these automated systems can effectively supplant traditional security practices. Various
scenarios now employ automated devices, including night patrolling robots, to enhance security measures. These machines are designed to traverse
designated areas, monitor for suspicious activities, and alert security staff when necessary. Equipped with sensors, cameras, and other security
technologies, they can capture and store images. The adoption of robotic night patrols has gained traction recently, as they can alleviate security concerns
and enhance overall safety. They are increasingly utilized in diverse environments, such as workplaces, airports, military bases, and public areas. This
article will explore the necessity of robotic night patrols, along with their advantages and potential applications.

Survey and Specification

e  Key Components and Technologies:

e Robotics Platform: Robots typically use microcontrollers like Arduino or Raspberry Pi to control movement and interactions. They may
also include GPS modules for navigation and location tracking, enabling efficient patrolling and incident response.
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Sensors: Common sensors include ultrasonic sensors for obstacle avoidance, PIR sensors for motion detection, and sound sensors for
identifying unusual sounds. Advanced setups may employ night vision cameras for monitoring low-light environments.

Communication Systems: Robots are integrated with GSM or Bluetooth modules for sending alerts and receiving instructions. In some
designs, alerts with precise GPS coordinates are sent to predefined contacts or emergency services, enhancing response times.

Avrtificial Intelligence and Automation: Machine learning is sometimes used for threat detection, such as recognizing aggressive
movements or identifying faces using image processing. Fully autonomous robots can patrol predefined routes, adapt to environmental
changes, and respond dynamically to emergencie.

Human Interaction and Control: Many systems also provide manual overrides or app-based control interfaces, allowing users to interact
with the robot or summon it to specific locations in emergencies.

Applications and Benefits:

Autonomous patrol robots reduce dependence on human security personnel and extend monitoring to areas where traditional methods might
be ineffective.

Systems are typically designed to be cost-effective, portable, and user-friendly, making them accessible for broader deployment.

Discussion and Methodology

Problem Statement:

The objective is to design a robotic system capable of patrolling urban environments during nighttime to enhance the safety of women. This robot should
be equipped with various features to detect and respond to potential threats, thereby providing a safer environment for individuals.

e  Key Requirements:
1. Autonomous Patrolling: The robot should navigate predefined routes in public areas, maintaining constant vigilance.
2. Real-Time Surveillance: Equipped with cameras and sensors to monitor surroundings, detect unusual activities, and ensure safety.
3. Emergency Response: Ability to communicate with local authorities or emergency services when threats are detected or when a distress
signal is activated by an individual.
4.  User Interaction: Integration of a user-friendly interface for women to request assistance or report issues discreetly.
5.  Data Analysis: Use of Al to analyze patterns in incidents, improving patrolling strategies and contributing to crime prevention.
6.  Accessibility: Lightweight, portable design for ease of deployment in various urban environments.
Conclusion

The concept of a Women Night Safety Patrolling Robot is a forward-thinking solution to address the growing concerns around women's safety,
especially during nighttime. By leveraging advancements in robotics, artificial intelligence, and IoT (Internet of Things), such robots can effectively
complement traditional security systems and provide real-time surveillance and assistance.

Key benefits include:

Enhanced Security: These robots can patrol designated areas, monitor activities, and identify suspicious behavior, reducing risks for women
in public spaces.

Quick Emergency Response: Equipped with features like GPS, alarm systems, and real-time communication, the robot can alert authorities
or designated contacts in case of emergencies.

Deterrence of Crime: The presence of a patrolling robot can discourage potential offenders and create a safer environment.

Data Collection and Analysis: Continuous monitoring allows for the collection of valuable data to improve safety measures and identify
high-risk zones.
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e  For detailed technical implementations, see publications such as those from JETIR and Modern Journals, which provide insights into various
robot designs and use cases

e  Further exploration can be done through related research on integrating loT and robotics for safety applications available on platforms like
IEEE Xplore and SSRN.



