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Abstract—Women’s safety in public areas has become a 

major social concern due to the increasing number of 

harassment and assault incidents. To address this issue, 

this project proposes an Intelligent Robot System for 

Women Safety in Public Areas that utilizes modern 

technologies such as robotics, Internet of Things (IoT), 

artificial intelligence (AI), and wireless communication 

to provide real-time monitoring and emergency 

assistance. The robot can patrol public places such as 

streets, parks, college campuses, bus stops, and railway 

stations, acting as a preventive security measure. By 

providing continuous surveillance, quick response, and 

real-time data transmission, the system aims to reduce 

crime rates and improve women’s confidence and safety 

in public spaces. The proposed solution offers a cost-

effective, scalable, and intelligent approach to enhancing 

public safety and supporting smart city initiatives. 

 

I. INTRODUCTION 

 

Ensuring women’s safety in public areas has become 

a critical challenge in modern society due to the rising 

number of harassment, stalking, and assault incidents. 

Despite the presence of conventional safety measures 

such as CCTV cameras, street lighting, and police 

patrols, many public places still lack real-time 

monitoring and immediate response systems. These 

traditional methods are often reactive rather than 

preventive, highlighting the need for a more intelligent 

and proactive safety solution. 

 

With advancements in robotics, artificial intelligence 

(AI), and the Internet of Things (IoT), smart 

technologies can now be integrated to enhance public 

security. An Intelligent Robot System for Women 

Safety in Public Areas is designed to act as a mobile 

surveillance and assistance unit capable of monitoring 

environments, detecting unsafe situations, and 

providing instant support during emergencies. Unlike 

fixed surveillance systems, robotic platforms can 

move across large areas, interact with people, and 

adapt to changing surroundings. 

The proposed system employs sensors, cameras, GPS, 

and wireless communication modules to continuously 

observe public spaces such as streets, parks, college 

campuses, railway stations, and bus stops. By using 

AI-based image processing and behavior analysis, the 

robot can identify suspicious activities and abnormal 

behaviors.  

 

In emergency situations, the system can automatically 

or manually trigger alerts, share real-time location 

data, and notify law enforcement authorities or 

emergency contacts include: 

1. To enhance women’s safety in public areas by 

deploying an intelligent robotic system capable of 

continuous monitoring and assistance. 

2. To detect suspicious activities and unsafe situations 

using sensors, cameras, and AI-based image and 

behavior analysis techniques. 

3. To provide real-time surveillance of public spaces 

such as streets, parks, bus stops, railway stations, 

and educational campuses. 

4. To enable quick emergency response by sending 

instant alerts, location details, and visual data to 

police, security personnel, or registered contacts. 

5. To integrate panic alert mechanisms such as 

emergency buttons or voice commands for 

immediate help during critical situations. 

6. To track the exact location of incidents using GPS 

technology to ensure faster and accurate response 

from authorities. 
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II. RELATED WORK 

 

A. IoT-Based Women’s Safety Systems 

Internet of Things (IoT)-based technologies developed 

to improve women's safety. It discusses safety devices 

that use sensors, GPS, GSM, Raspberry Pi, and 

machine-learning algorithms to detect possible 

emergencies and transmit alerts. The study identifies 

the need for better automatic alert generation, 

improved detection accuracy, and reduced dependence 

on manual activation. The findings are relevant to the 

proposed intelligent safety robot because they provide 

guidance on integrating sensors, communication 

modules, and intelligent processing into a unified 

safety system. 

 

B. Comprehensive Review of Women’s Safety 

Technologies 

women's safety technologies, including mobile 

applications, wearable devices, GPS tracking, public 

surveillance systems, and IoT-based monitoring 

solutions. It examines the advantages and limitations of 

these technologies and discusses challenges such as 

connectivity, battery life, affordability, and privacy. 

The study emphasizes the importance of combining 

suitable technologies to develop accessible and 

effective safety solutions. This research is related to the 

proposed project because it supports the integration of 

intelligent monitoring, location information, and 

emergency communication in a mobile robotic 

platform.  

 

C. Enhancing Women’s Safety Using Machine 

Learning and Deep Learning 

emerging technologies for women's safety, focusing on 

automated detection of potentially dangerous activities 

using machine learning and deep learning. It discusses 

techniques such as Convolutional Neural Networks 

(CNNs), Long Short-Term Memory (LSTM) networks, 

and Support Vector Machines (SVMs) for analyzing 

data and identifying suspicious behavior. The study 

also highlights challenges related to detection 

accuracy, computational requirements, and data 

privacy.  

These findings are relevant to the proposed project 

because intelligent image processing and event 

detection could help the robot identify predefined 

situations requiring attention and send alerts to security 

personnel.  

D. IoT-Based Systems for Enhancing Women’s Safety 

IoT-based safety devices designed to protect women in 

emergency situations. It discusses wearable devices, 

sensor-based monitoring, communication 

technologies, and machine-learning techniques used in 

existing safety solutions. The study reviews the 

features and limitations of these systems and highlights 

the importance of reliable emergency alerts and 

intelligent detection. The research provides useful 

background for the proposed robotic system, 

particularly in selecting appropriate sensors, 

integrating wireless communication, and designing a 

mechanism to notify emergency contacts when a 

predefined safety condition occurs.  

 

III. PROPOSED SOLUTION 

 

A. System Overview 

The proposed solution is to design and develop an 

Intelligent Robot System for Women Safety in Public 

Areas that uses robotics, embedded systems, sensors, 

and wireless communication technologies to improve 

safety in public environments. The system is designed 

to monitor its surroundings, detect obstacles, identify 

predefined emergency conditions, and send alerts to 

registered emergency contacts or security personnel. 

The robot can be deployed in locations such as college 

campuses, shopping malls, railway stations, bus stops, 

parks, and office premises to provide an additional 

layer of safety monitoring. 

The proposed robot consists of a mobile chassis, a 

controller such as Arduino or Raspberry Pi, a camera 

module, ultrasonic sensors, a motor driver, DC motors, 

a communication module, and an emergency alert unit. 

The ultrasonic sensors help detect obstacles and 

support safe navigation, while the camera captures 

visual information from the surroundings. If artificial 

intelligence and computer vision are implemented, the 

system can analyze visual data to recognize predefined 

events. An emergency button can also be provided so 

that a person can manually activate an alert when 

assistance is required. 

When an emergency condition is triggered, the 

controller processes the input and activates the 

appropriate response. The system can sound a buzzer 

and send an emergency notification through GSM or 

Wi-Fi to registered contacts or a security control center. 

If a GPS module is included, location information can 

be shared to help responders identify where assistance 
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is needed. The robot may also support remote 

monitoring, allowing authorized personnel to receive 

alerts and review available information. 
 

 
Fig. Overall workflow of the system. 

 

B. System Architecture 

Intelligent Robot System for Women Safety in Public 

Areas 

The system architecture illustrates the overall 

organization of the proposed robot, including its input 

devices, processing unit, movement control, 

emergency detection, and communication system. The 

architecture integrates sensors, a camera, a controller, 

and wireless communication to support public safety 

monitoring and emergency alerts. 

The system is divided into five main layers: Sensing 

Layer, Processing Layer, Robot Control Layer, 

Communication Layer, and Emergency Response 

Layer. 

 

C. User Roles 

In the Intelligent Robot System for Women Safety in 

Public Areas, the user interacts with the robot to 

monitor safety conditions and request emergency 

assistance when needed. 

Functions of the User 

1. System activation: The user switches on the robot or 

starts its monitoring operation. 

2. Safety monitoring: The user can observe the robot's 

status through a connected mobile application, if 

available. 

3. Emergency activation: The user presses the 

emergency button or uses a supported voice 

command to request help. 

4. Location sharing: The user can allow location 

information to be shared with registered emergency 

contacts. 

5. Alert reception: The user may receive confirmation 

that an emergency alert has been generated or 

delivered. 

6. Communication: The user can communicate with 

security personnel or emergency contacts when 

assistance is needed. 

 

D. Administrator Module 

The administrative module is responsible for 

managing, monitoring, and controlling the overall 

operation of the Intelligent Robot System for Women 

Safety in Public Areas.  

The administrator has access to the system settings and 

can manage registered users, emergency contacts, 

robot status, and alert information. This module helps 

ensure that the robot operates properly and that 

emergency notifications are sent to the appropriate 

personnel. 

 

The administrator can configure the robot's monitoring 

area, update system settings, manage communication 

modules, and maintain user information. The module 

can also provide access to event logs, including 

emergency alerts, timestamps, and available location 

details. If a mobile application or web-based dashboard 

is implemented, the administrator can monitor the 

robot remotely and review its operational status. The 

administrator may also check battery status, 

communication connectivity, sensor functionality, and 

system errors to support maintenance and reliable 

operation. 

 

E. Decision Support Module 

• Sensor Data Analysis: Process inputs from sensors 

and other connected devices. 

• Obstacle Detection: Determine suitable movement 

adjustments when obstacles are detected. 
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• Emergency Identification: Recognize manual 

emergency activation and supported predefined 

emergency conditions. 

• Decision Making: Select an appropriate response 

based on programmed rules or AI algorithms. 

• Alert Generation: Activate the buzzer and initiate 

emergency notifications when required. 

• Location-Based Assistance: Include GPS 

information in alerts when the module is available. 

• Priority Management: Give emergency events higher 

priority than routine monitoring tasks. 

 

IV. IMPLEMENTATION 

 

The implementation of the proposed system involves 

integrating hardware and software components to 

develop a mobile robot capable of monitoring its 

surroundings, detecting obstacles, and generating 

emergency alerts.  

 

The project can be implemented through the following 

steps. 

1. Hardware Setup:  

A robotic chassis is assembled with DC motors, 

wheels, a motor driver, and a battery. An Arduino or 

Raspberry Pi is used as the main controller. Ultrasonic 

sensors are connected for obstacle detection, while a 

camera can be added for visual monitoring. An 

emergency button and buzzer are installed to support 

emergency activation and audible alerts. 

 

2. Sensor Integration:  

The sensors are connected to the controller to collect 

information about the robot's surroundings. The 

ultrasonic sensors measure obstacle distance and 

provide input for movement control. If a camera is 

used, it captures images or video for monitoring or 

further processing. 

 

3. Software Development:  

The controller is programmed to read sensor data, 

control the motors, and respond to emergency inputs. 

Basic obstacle-avoidance logic is implemented to help 

the robot move safely.  

 

If AI-based monitoring is included, suitable computer-

vision software can be developed to identify predefined 

events. 

4. Emergency Alert System:  

A GSM or Wi-Fi module is integrated to send 

notifications to registered emergency contacts or 

security personnel. When the emergency button is 

pressed or a configured emergency condition is 

detected, the controller activates the buzzer and 

initiates the alert. GPS can be added to provide location 

information. 

 

5. Testing and Evaluation:  

The complete system is tested to verify obstacle 

detection, robot movement, emergency-button 

operation, alarm activation, and message delivery. The 

system is also evaluated under different environmental 

and connectivity conditions to identify errors and 

improve reliability. 

 

V. RESULT AND DISCUSSION 

 

The Intelligent Robot System for Women Safety in 

Public Areas is designed to provide an additional layer 

of safety through robotic monitoring, obstacle 

detection, and emergency alert generation. The 

proposed system integrates a controller, sensors, a 

camera, a motor driver, and wireless communication 

modules to support its intended functions. 

The robot is designed to move within a designated area 

while using ultrasonic sensors to detect obstacles and 

assist with navigation. The camera provides visual 

monitoring, while the controller processes sensor 

inputs and responds to predefined conditions.  

 

When the emergency button is activated, the system 

can trigger an audible alarm and send an emergency 

notification to registered contacts or security personnel 

through GSM or Wi-Fi. If GPS is integrated, location 

information can also be included in the alert. 

• Obstacle detection: The robot detects obstacles and 

adjusts its movement according to the programmed 

control logic. 

• Environmental monitoring: The camera captures 

visual information from the surrounding area. 

• Emergency alert generation: The system activates an 

alarm when an emergency is triggered. 

• Wireless communication: Notifications can be sent 

to registered contacts or security personnel. 

• Location tracking: The optional GPS module 

provides location information for emergency 

assistance. 
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• Automated operation: The robot performs 

configured monitoring and control functions with 

limited manual intervention. 

Wireless communication is an important part of the 

system because it allows emergency information to be 

transmitted to people who can provide assistance. 

However, successful notification depends on network 

availability, correct configuration, and reliable 

message delivery. Similarly, camera-based threat 

detection requires suitable image-processing or 

artificial intelligence algorithms; a camera alone 

cannot reliably identify harassment or dangerous 

behaviour. 

 

VI. CONCLUSION AND FUTUREWORK 

 

The project “INTELLIGENT ROBOT SYSTEM FOR 

WOMEN SAFETY IN PUBLIC AREAS” aims to 

improve women's safety by using intelligent robotic 

technology, sensors, and communication systems. The 

proposed robot is designed to monitor its surroundings, 

identify potential safety threats, detect obstacles, and 

send emergency alerts to security personnel or 

designated contacts when required. By integrating 

these features, the system can support faster emergency 

response and provide additional assistance in public 

places such as parks, streets, college campuses, bus 

stations, and other crowded areas. 

The system demonstrates how embedded systems, 

automation, and intelligent monitoring can be 

combined to develop a practical safety solution. It has 

the potential to reduce response time, improve 

surveillance, and increase confidence among women 

when travelling or moving through public spaces. 

However, its effectiveness depends on reliable sensor 

operation, communication connectivity, accurate threat 

detection, and proper testing under real-world 

conditions. The robot is intended to supplement 

existing safety measures rather than replace human 

security personnel.  

 

Overall, this project provides a foundation for 

developing affordable, reliable, and intelligent robotic 

systems that contribute to safer public environments. 

• Artificial Intelligence Integration: Implement 

advanced AI algorithms to identify suspicious 1.  

• Activities and recognize potential emergency 

situations more accurately. 

• GPS-Based Location Tracking: Integrate GPS 

technology to determine the robot's location and 

include accurate location information in emergency 

alerts. 

• Mobile Application Development: Develop a mobile 

application that allows users to receive alerts, view 

the robot's status, and contact emergency services 

quickly. 

• Real-Time Video Monitoring: Add live video 

streaming so authorized security personnel can 

monitor public areas and assess emergency situations 

remotely. 

• Voice Recognition and Emergency Commands: 

Enable the robot to recognize emergency voice 

commands and respond to requests for assistance. 

 

REFERENCES 

 

[1] Shubhangi D. C. and S. M. Hashmi, “IoT based 

women safety night patrolling robot,” Journal of 

Scientific Research and Technology, vol. 2, no. 6, 

pp. 13–20, 2024. 

[2] U. Srinivasulu, T. Bhargavi, M. Akshitha, C. 

Gayathri, M. Daniel, and K. Gireeshma, 

“Development of patrolling robot for women 

safety at night using IoT,” International Journal of 

Scientific Research in Science and Technology 

(IJSRST), vol. 11, no. 11, pp. 806–810, Mar.–Apr. 

2024. 

[3] M. Cooney, L. Klasén, and F. Alonso-Fernandez, 

“Designing robots to help women,” in Proc. 14th 

Scandinavian Conference on Artificial Intelligence 

(SCAI 2024), Jönköping, Sweden, Jun. 10–11, 

2024, pp. 168–177, doi: 10.3384/ecp208019. 

[4] S. Lee, S. Park, and H. Kim, “Autonomous 

surveillance robot for smart security systems,” 

International Journal of Robotics and Automation 

Technology, vol. 9, no. 2, pp. 45–52, 2025. 

[5] A. M. J. Akshath, A. M. Tanish, M. M. Monisha, 

M. D. Nishika, and R. B. Kerur, “AI-driven 

intelligent autonomous surveillance and women 

safety system,” International Journal of Advanced 

Research in Science and Engineering, vol. 15, no. 

1, pp. 112–118, 2026. 

[6] A. Clementeena, P. Aishwarya, P. Vaishnavi, and 

S. Padma Priya, “Implementation of a night patrol 

robot for security surveillance,” International 

Journal of Innovative Research in Engineering and 



© October 2026 | IJIRT | Volume 13 Issue 5 | ISSN: 2349-6002 

IJIRT 209901 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3770 

Technology (IJIERT), vol. 12, no. 3, pp. 55–61, 

2025. 

[7] A. Nithya and K. Suresh, “Women safety robot 

with live video monitoring,” International Journal 

of Engineering Research & Technology (IJERT), 

vol. 11, no. 5, pp. 120–125, 2022. 

[8] S. Wei, M. Zhang, Y. Gan, D. Huang, L. Ma, and 

C. Yang, “Behavioral conflict avoidance between 

humans and quadruped robots in shared 

environments,” IEEE Robotics and Automation 

Letters, vol. 10, no. 2, pp. 1450–1457, 2025. 

 

 

 


