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ABSTRACT 
Monitoring and Emergency Alert System for Visually Impaired is an intelligent mobility assistance solution designed to 

improve the safety, independence, and navigation experience of visually impaired individuals. Traditional walking aids 

provide limited support in obstacle detection, location tracking, and emergency communication. The proposed system 

integrates Artificial Intelligence (AI), Internet of Things (IoT), and smart sensor technologies to offer real-time assistance 

and enhanced user safety. The system consists of obstacle detection, navigation assistance, GPS tracking, and emergency 

alert modules. Ultrasonic and infrared sensors are used to detect nearby obstacles, stairs, and road hazards, while AI-

based processing helps analyze the surroundings and provide accurate voice or vibration feedback to the user. The IoT-

enabled monitoring system allows caregivers or family members to track the user’s live location during emergencies. In 

critical situations, the emergency alert feature automatically sends notifications and location details to registered contacts 

through a mobile or web-based platform. The AI-Enabled Smart Assistive Cane improves mobility, enhances user 

confidence, reduces accident risks, and ensures faster emergency response. The proposed solution offers a modern, 

affordable, and reliable assistive technology for supporting visually impaired individuals in their daily lives. 

Keywords: Artificial Intelligence, Smart Assistive Cane, Internet of Things (IoT), Visually Impaired, Obstacle 

Detection, Emergency Alert System, GPS Tracking, Smart Healthcare

1. INTRODUCTION 

Vision impairment is one of the major challenges 

faced by millions of people around theworld. 

Visually impaired individuals often experience 

difficulties in navigation, obstacle detection, and 

independent movement in both indoor and 

outdoor environments. Traditional assistive tools 

such as ordinary walking canes provide basic 

support for mobility, but they are limited in 

detecting distant obstacles, identifying hazards, 

and providing emergency assistance during 

critical situations. 

With the rapid advancement of technology, smart 

assistive systems have emerged as effective 

solutions to improve the quality of life for 

visually impaired people. The integration of 

Artificial Intelligence (AI), Internet of Things 

(IoT), and smart sensors has enabled the 

development of intelligent devices capable of 

providing real-time environmental awareness 

and enhanced safety features. These technologies 

help users navigate more confidently and 

independently. 

Artificial Intelligence plays an important role in 

analyzing sensor data and making intelligent 

decisions. Obstacle detection and navigation systems 

powered by AI can identify nearby objects, stairs, 

pits, and other hazards. IoT technology further 

enhances the system by enabling real-time 

monitoring, GPS-based location tracking, and 

wireless communication between the user and 

caregivers. 

The proposed system improves user safety, mobility, 

and independence while reducing the risk of 

accidents. It also enables continuous monitoring and 

faster emergency response through IoT connectivity. 

2. OBJECTIVES OF THE PROJECT 

The major objectives of the AI-Enabled Smart Assistive 

Cane with IoT Monitoring and Emergency Alert System 

for Visually Impaired are: 
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1. To develop an intelligent smart cane using 

Artificial Intelligence (AI) and IoT technology for 

visually impaired individuals.  
2. To detect obstacles and road hazards using 

ultrasonic and infrared sensors.  

3. To provide real-time voice or vibration alerts for 

safe navigation and movement.  
4. To improve independent mobility and confidence 

among visually impaired users.  

5. To integrate GPS-based location tracking for real-

time monitoring and navigation assistance.  
6. To design an emergency alert system that sends 

notifications and live location details to caregivers 

or family members during emergencies.  

7. To reduce accidents and improve user safety 
through intelligent environmental awareness.  

8. To maintain reliable communication between the 

smart cane and monitoring devices using IoT 

connectivity.  
9. To develop a portable, affordable, and user-

friendly assistive healthcare solution.  

10. To support future scalability and enhancements 

such as AI-based object recognition and smart city 
integration. 

3. LITERATURE SURVEY 

Artificial Intelligence (AI) and Internet of Things (IoT) 

technologies have become increasingly important in the 

development of smart healthcare and assistive systems. 

Researchers have focused on designing intelligent mobility 

aids for visually impaired individuals to improve 

navigation, safety, and independence in daily life. 

Traditional walking canes provide basic support for 

movement but have limitations in detecting distant 

obstacles, road hazards, and emergency situations. To 

overcome these limitations, several smart cane systems 

have been proposed using sensors, embedded systems, and 

wireless communication technologies. 

Obstacle detection systems commonly use ultrasonic 

sensors, infrared sensors, and camera modules to identify 

nearby objects and provide alerts to users. These systems 

help visually impaired individuals avoid collisions and 

move safely in unfamiliar environments. Ultrasonic sensors 

are widely used because of their accuracy, low cost, and 

ability to detect obstacles in real time. 

AI technologies further enhance the capability of assistive 

devices by enabling smart decision-making and adaptive 

navigation support. 

 

Researchers have also explored AI-based navigation 

systems that analyze environmental data and provide 

intelligent assistance. Machine learning algorithms 

improve obstacle recognition accuracy under different 

environmental conditions. 

These features improve user interaction and make the 

devices easier to use for visually impaired people. 

4. EXISTING SYSTEM 

Traditional mobility aids for visually impaired individuals 

mainly consist of ordinary white canes and guide dogs. These 

systems have been used for many years to assist visually 

impaired people in navigation and movement. Although they 

provide basic support for detecting nearby obstacles and 

maintaining walking direction, they still suffer from several 

limitations related to safety, intelligence, emergency handling, 

and real-time monitoring. 

The traditional white cane is one of the most commonly used 

assistive tools for visually impaired individuals. It helps users 

detect obstacles through physical contact with objects on the 

ground. However, the cane can only identify obstacles that are 

very close to the user and cannot detect distant objects, overhead 

barriers, pits, or moving obstacles effectively. This limitation 

increases the risk of accidents and injuries during navigation. 

Guide dogs are another existing assistance method used for 

supporting visually impaired individuals. Although guide dogs 

can help users navigate safely, they require extensive training, 

regular maintenance, and high costs for care and support. 

Additionally, guide dogs may not be accessible or affordable for 

all users. 

Several electronic assistive devices and smart cane systems 

have been developed to overcome the limitations of traditional 

canes. These systems generally use ultrasonic sensors, infrared 

sensors, or simple electronic circuits for obstacle detection. 

Some systems provide vibration or buzzer alerts when obstacles 

are detected. Although these systems improve obstacle 

awareness, many existing solutions still lack intelligent 

decision-making and advanced navigation capabilities. 

Another major problem in existing assistive systems is the lack 

of real-time monitoring and emergency communication 

features. Most traditional and electronic canes do not support 

GPS tracking or IoT connectivity. In emergency situations such 

as accidents, falls, or getting lost, users may not be able to 

contact caregivers or family members quickly. This creates 

safety concerns, especially for elderly or physically weak 

visually impaired individuals. 

Power consumption and battery life are additional issues in 

many smart assistive devices.
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Continuous sensor operation and wireless communication 

can drain battery power quickly, reducing device efficiency 

and usability for long-duration use. 

Another limitation is the high cost and complexity of 

advanced assistive technologies. Many existing smart cane 

systems are expensive and difficult for common users to 

operate. Lack of user-friendly interfaces and complicated 

system configurations reduce accessibility for visually 

impaired individuals. 

Scalability and integration are also challenges in current 

systems. Most devices work independently without 

integration with smart healthcare platforms, IoT 

monitoring systems, or emergency response services. This 

limits their ability to provide complete safety and 

assistance solutions. 

The limitations of traditional and existing assistive systems 

highlight the need for a more intelligent, reliable, and 

affordable solution. Modern technologies such as Artificial 

Intelligence, Internet of Things (IoT), GPS tracking, and 

smart sensors can help overcome these challenges. AI-

based obstacle detection and IoT-enabled emergency alert 

systems provide improved navigation assistance, real-time 

monitoring, and enhanced safety for visually impaired 

individuals. 

Traditional mobility aids for visually impaired individuals 

mainly consist of ordinary white canes and guide dogs. 

These systems have been used for many years to assist 

visually impaired people in navigation and movement. 

Although they provide basic support for detecting nearby 

obstacles and maintaining walking direction, they still 

suffer from several limitations related to safety, 

intelligence, emergency handling, and real-time 

monitoring. 

The traditional white cane is one of the most commonly 

used assistive tools for visually impaired individuals. It 

helps users detect obstacles through physical contact with 

objects on the ground. However, the cane can only identify 

obstacles that are very close to the user and cannot detect 

distant objects, overhead barriers, pits, or moving obstacles 

effectively. This limitation increases the risk of accidents 

and injuries during navigation. 

AI-based obstacle detection and IoT-enabled emergency 

alert systems provide improved navigation assistance, real-

time monitoring, and enhanced safety for visually impaired 

individuals. 

 

 

The absence of smart navigation and route guidance 

features reduces the effectiveness of these systems in real-

world situations. 

5. PROPOSED SYSTEM 

The proposed AI-Enabled Smart Assistive Cane with IoT 

Monitoring and Emergency Alert System uses Artificial 
Intelligence, IoT technology, and smart sensors to provide safe, 

intelligent, and efficient mobility assistance for visually 

impaired individuals. 

The system includes four major modules: 

1. Obstacle Detection Module  

2. Navigation Assistance Module  

3. IoT Monitoring Module  

4. Emergency Alert Module  

The obstacle detection module uses ultrasonic and infrared 
sensors to identify nearby obstacles, stairs, pits, and road 

hazards. The sensors continuously scan the surrounding 

environment and send data to the processing unit for analysis. 

The navigation assistance module uses Artificial Intelligence 

algorithms to analyze sensor data and provide intelligent 

guidance to the user. When obstacles are detected, the system 

generates voice alerts or vibration notifications to help the user 
move safely and avoid collisions. 

 

6. SYSTEM REQUIREMENTS 

6.1 Hardware Requirements 

•  Arduino Uno / Raspberry Pi Controller 

•  Ultrasonic Sensors 

•  Infrared (IR) Sensors 

•  GPS Module 

•  GSM / Wi-Fi Module 

• 4 GB RAM  

• 500 GB Hard Disk  

• Keyboard and Mouse  

• Internet Connection 

1.1 Software Requirements 

•  Operating System: Windows / Linux  

•  Programming Language: Python / Embedded C  

•  Frontend: HTML, CSS, JavaScript  

•  Backend: Flask / Django  

•  Database: MySQL  

•  IoT Platform: Arduino IDE / Raspberry Pi OS
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2. SYSTEM ARCHITECTURE 

The Advanced AI Facing Voting System is designed using 

a client-server architecture model that ensures secure 

communication, efficient data management, and reliable 

election processing. The architecture consists of multiple 

interconnected modules that work together to perform 

voter registration, facial authentication, vote casting, 

election monitoring, and result generation. The modular 

design of the system improves flexibility, scalability, and 

maintainability while ensuring secure handling of sensitive 

voter information. 

The system architecture mainly consists of the following 

components: 

1. Frontend Module 

2. Backend Module 

3. Face Recognition Module 

4. Database Module 

5. Admin Module 

6. Candidate Module 

7. Voting Module 

The frontend module provides an interactive user interface 

for voters, administrators, and candidates. It is developed 

using HTML, CSS, and JavaScript to create a responsive 

and user-friendly environment. Through this interface, 

voters can register themselves, log into the system, verify 

their identity using facial recognition, and cast their votes 

securely. The frontend also allows candidates to upload 

their information and administrators to monitor election 

activities. 

The backend module handles the core functionality of the 

system. It is developed using Python frameworks such as 

Flask or Django. The backend processes user requests, 

manages authentication, communicates with the database, 

and controls the AI- based facial recognition operations. It 

acts as a bridge between the frontend and the database, 

ensuring smooth communication between different 

modules. 

One of the most important components of the architecture 

is the Face Recognition Module. This module uses 

Artificial Intelligence and OpenCV libraries to perform 

voter authentication. During voter registration, facial 

images are captured through a webcam and stored securely 

in the database. During login or voting, the system captures 

a live image of the voter and compares it with previously 

stored facial data using machine learning algorithms. If the 

facial features match successfully, the voter is 

authenticated and allowed to proceed with voting. 

This process significantly reduces unauthorized 

access and duplicate voting attempts. 

The database stores voter records, candidate details, 

facial recognition data, election schedules, voting 

status, and election results. MySQL is used as the 

database management system because of its 

reliability, scalability, and secure data handling 

capabilities. Each voter record is associated with a 

unique voter ID to maintain consistency and avoid 

duplication. 

The Admin Module plays a vital role in managing the 

overall election process. Administrators can verify 

voter registrations, manage candidate information, 

create elections, monitor voting activities, and 

generate election reports. The admin module also 

helps identify suspicious activities and maintain 

transparency throughout the election process. 

The Candidate Module allows candidates to upload 

their personal details, political party information, 

election symbols, and campaign-related data. These 

details are displayed to voters during the election 

process. Candidates can also monitor election 

announcements and updates through the system 

interface. 

The Voting Module is responsible for secure vote 

casting and vote management. After successful facial 

authentication, voters are allowed to access the 

voting page where they can select their preferred 

candidate. Once the vote is submitted, the system 

stores the voting information securely in the database 

and immediately updates the voter’s status to prevent 

multiple voting attempts. 

Overall, the system architecture of the Advanced AI 

Facing Voting System provides a secure, intelligent, 

scalable, and transparent framework for conducting 

digital elections using Artificial Intelligence and 

biometric authentication technologies. 

 
Fig 1: System Architecture Diagram 
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3. DATA FLOW DIAGRAM 

The Data Flow Diagram (DFD) represents the flow of 

information within the AI-Enabled Smart Assistive Cane 
with IoT Monitoring and Emergency Alert System for 

Visually Impaired. It illustrates how data moves between 

different modules, sensors, users, cloud services, and the 

database. The DFD helps in understanding the functioning 
of the system by showing the interaction between various 

components involved in navigation assistance, obstacle 

detection, emergency alerts, and health monitoring. It also 

provides a clear representation of how sensor information, 
user data, GPS location, emergency notifications, and 

monitoring records are processed and stored securely. 

The main entities involved in the system are the Visually 
Impaired User, Caregiver/Admin, Smart Cane Device, 

Obstacle Detection Module, IoT Monitoring Module, 

Emergency Alert Module, GPS Tracking Module, and 

Database/Cloud Server. Each entity exchanges information 
with the system to perform specific operations related to 

safe navigation and emergency assistance. 

The data flow process begins when the visually impaired 

user activates the smart assistive cane. The smart cane 
continuously collects data from various sensors such as 

ultrasonic sensors, infrared sensors, GPS modules, 

accelerometers, and emergency buttons. These sensors 

detect nearby obstacles, surface conditions, motion, and 
real-time location information. The collected sensor data is 

sent to the Obstacle Detection Module for processing. 

The Obstacle Detection Module uses Artificial Intelligence 
and embedded processing algorithms to analyze the 

incoming sensor data. The system identifies obstacles, 

detects unsafe paths, and calculates the distance between 

the user and surrounding objects. Once the obstacle is 
identified, the module sends feedback signals to the user 

through voice alerts, vibration motors, or buzzer 

notifications. This helps the visually impaired user 

navigate safely and avoid collisions. 

During normal operation, the GPS Tracking Module 

continuously updates the user’s live location. This 

location data is transmitted to caregivers or family 

members through a mobile application or web 

dashboard. The caregiver can monitor the user’s 

movement, track routes, and verify safety conditions 

in real time. 

 

The Caregiver/Admin module plays an important role 

in managing and monitoring the system. The caregiver 

logs into the application using secure credentials and 

can perform operations such as viewing live user 

location, monitoring emergency alerts, checking 

sensor status, and managing user profiles. The admin 

can also update device configurations, maintain 

system records, and analyze historical monitoring 

data. 

The Database/Cloud Server acts as the central 

repository for storing and retrieving all information 

related to users, sensor readings, GPS tracking data, 

emergency alerts, device configurations, and 

monitoring logs. It receives data from different 

modules and responds whenever data retrieval or 

verification is required. Security mechanisms such as 

encrypted communication, authentication control, and 

cloud backup systems are used to protect sensitive user 

information and ensure system reliability. 

Overall, the Data Flow Diagram clearly 

demonstrates how information travels through 

different components of the AI-Enabled Smart 

Assistive Cane with IoT Monitoring and Emergency 

Alert System for Visually Impaired. It highlights the 

interaction between users, sensors, AI-based obstacle 

detection, IoT communication, emergency services, 

and cloud database management while ensuring user 

safety, real-time monitoring, and secure data 

handling throughout the system. 

The system identifies obstacles, detects unsafe paths, 

and calculates the distance between the user and 

surrounding objects. Once the obstacle is identified, 

the module sends feedback signals to the user 

through voice alerts, vibration motors, or buzzer 

notifications. This helps the visually impaired user 

navigate safely and avoid collisions. 

 

Fig 2: Data Flow Diagram 
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4. DATABASE DESIGN 
The database design is one of the most important 

components of the AI-Enabled Smart Assistive Cane with 
IoT Monitoring and Emergency Alert System for Visually 

Impaired because it manages and stores all information 

related to users, sensor data, GPS tracking, emergency 

alerts, caregiver details, and device monitoring records. A 
well-structured database ensures efficient data storage, fast 

retrieval, secure communication, and reliable system 

performance. The database acts as the backbone of the 

entire system by maintaining consistency, integrity, and 
real-time accessibility of monitoring information. 

The system uses MySQL as the database management 

system due to its reliability, scalability, security features, 

and support for structured data handling. The database is 
designed using relational tables that are connected through 

unique identifiers and relationships. Proper normalization 

techniques are applied to reduce redundancy and improve 

database performance. 
The User Table stores all visually impaired user-related 

information such as user ID, name, age, gender, contact 

number, address, medical information, emergency contact 

details, login credentials, and device identification number. 
Each user is assigned a unique user ID to prevent 

duplication and maintain proper identification within the 

system. 

The Caregiver Table stores information related to 
caregivers or family members including caregiver ID, 

name, relationship with the user, mobile number, email 

address, login credentials, and notification preferences. 

This table helps the system send alerts and monitoring 
information to authorized persons during emergency 

situations. 

The Smart Cane Device Table contains device-related 

information such as device ID, device model, firmware 
version, sensor configuration details, connectivity status, 

battery level, and registration date. This table helps 

administrators monitor device performance and maintain 

system records efficiently. 
The database also includes Authentication and Security 

Tables that store encrypted passwords, login history, device 

access logs, and user authentication records. These tables 

help maintain system security, prevent unauthorized access, 
and support secure communication between system 

components. 

 

 

He GPS Tracking Table stores location-related 

information including latitude, longitude, timestamp, 

movement path history, and live tracking status. This 

table enables caregivers and administrators to 

monitor the real-time location of visually impaired 

users and review travel history when required. 

The Emergency Alert Table stores emergency-

related records such as alert ID, user ID, emergency 

type, alert time, GPS location, emergency status, 

notification details, and response actions. Whenever 

the system detects a fall, abnormal movement, or 

emergency button activation, the information is 

recorded in this table and transmitted to registered 

caregivers or emergency services. 

The Admin Table contains administrator login 

credentials and authorization information. Only 

authorized administrators can access this module to 

manage user records, monitor device activities, 

configure system settings, and analyze emergency 

reports. Proper access control mechanisms are 

implemented to protect administrative information 

from unauthorized access. 

The Cloud Monitoring Table stores IoT 

communication logs, server synchronization details, 

device connectivity records, and cloud storage 

information. This table helps maintain continuous 

communication between the smart cane device, cloud 

server, and monitoring applications. 

 
Fig 3: Database Structure 

5. MODULE DESCRIPTION 

The module ensures safe navigation by helping 

visually impaired users identify obstacles and move 

independently with improved confidence and safety. 
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5.3IoT Monitoring and Emergency Alert Module 

The IoT Monitoring and Emergency Alert Module allows 

continuous monitoring of the user and smart cane through 

internet connectivity and cloud communication 

technologies. The module transfers real-time sensor 

information, device status, and GPS location data to the 

cloud server for monitoring and analysis. 

Whenever the system detects an emergency situation such 

as a fall, abnormal movement, collision, or emergency 

button activation, the module automatically generates 

alerts and sends notifications to registered caregivers, 

family members, or emergency services. The alert includes 

the user’s current GPS location and emergency details for 

quick assistance. 

The module also ensures secure transmission and storage 

of monitoring data, emergency records, and 

communication logs within the cloud database. 

. 

GPS Tracking and Navigation Module 

The GPS Tracking and Navigation Module provides real-

time location tracking and navigation support for visually 

impaired users. The GPS sensor continuously captures the 

user’s live location and transmits it to caregivers or 

monitoring applications through IoT communication 

systems. 

 
 

Fig 4: Registration Interface 

 

 

 

Fig 5:  Dashboard 

6. IMPLEMENTATION 

The implementation of the AI-Enabled Smart Assistive 

Cane with IoT Monitoring and Emergency Alert System 

for Visually Impaired is

carried out using Python, Embedded Systems, IoT 

technologies, and Artificial Intelligence algorithms. The 

system integrates both hardware and software components 

to provide safe navigation, real-time monitoring, and 

emergency assistance for visually impaired users. 

The smart cane hardware is implemented using 

microcontrollers such as Arduino or Raspberry Pi along 

with sensors including ultrasonic sensors, infrared sensors, 

accelerometers, GPS modules, vibration motors, buzzers, 

and emergency push buttons. These components work 

together to detect obstacles, monitor user movement, and 

generate emergency alerts. 

7. ALGORITHMS USED 

7.1 Detection Algorithm 

Obstacle detection is performed using ultrasonic sensors, 

infrared sensors, and Artificial Intelligence-based processing 

techniques. The algorithm continuously detects nearby objects 

and obstacles in real time while the visually impaired user is 
walking with the smart cane. 

The process includes: 

1. Capturing sensor data from ultrasonic and infrared 

sensors  

2. Measuring the distance between the user and 
surrounding obstacles  

3. Analyzing obstacle position and movement using AI 

algorithms  

4. Generating warning signals through vibration, buzzer, 

or voice alerts  

The algorithm provides fast and accurate obstacle detection, 

helping visually impaired users navigate safely and avoid 

collisions with objects, walls, stairs, or other barriers. 

 

8. RESULTS AND DISCUSSION 

The AI-Enabled Smart Assistive Cane with IoT Monitoring and 

Emergency Alert System for Visually Impaired successfully 

improves user safety, navigation assistance, and emergency 

response capabilities. Experimental testing demonstrated that the 

system performs efficiently in detecting obstacles, tracking user 

location, and generating emergency alerts in real time. 

Automatic obstacle detection and alert generation reduce the 

risk of accidents and improve independent mobility 
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for visually impaired users. The smart cane accurately 

identifies nearby objects, walls, stairs, and barriers, 

allowing users to move safely in indoor and outdoor 
environments. 

The IoT monitoring module successfully transfers real-time 

sensor information and GPS location data to the cloud 

server with minimal delay. Caregivers and family members 
can continuously monitor user movement and safety 

conditions through mobile applications or web dashboards. 

Overall, the developed system provides an intelligent, 

secure, and user-friendly solution that improves 
independence, confidence, and safety for visually impaired 

individuals. 

9. ADVANTAGES OF THE SYSTEM 
•  Provides safe and independent navigation for visually 
impaired users.  

•  Detects obstacles accurately using AI and sensor 

technologies.  

•  Reduces the risk of accidents and collisions during 

movement.  

•  Generates real-time emergency alerts during critical 
situations.  

•  Enables continuous GPS location tracking and 

monitoring.  

•  Allows caregivers and family members to monitor user 

safety remotely.  

•  Provides instant feedback through voice alerts, vibration, 

and buzzer notifications.  

•  Supports IoT-based real-time communication and cloud 

monitoring.  

•  Maintains secure digital records of sensor data, alerts, and 
user activity.  

•  Improves confidence, mobility, and independence for 

visually impaired individuals. 

10. FUTURE ENHANCEMENTS 
The AI-Enabled Smart Assistive Cane with IoT Monitoring 

and Emergency Alert System for Visually Impaired can be 

further improved by integrating advanced technologies to 
enhance accuracy, usability, and user experience. 

One major enhancement is the integration of advanced AI 

models such as deep learning-based object detection (e.g., 

YOLO or CNN-based systems) to improve obstacle 
recognition accuracy in complex environments and low-

light conditions. This would allow the system to detect 

moving objects, vehicles, and dynamic obstacles more 

efficiently. 
Another improvement is the addition of voice-based virtual 

assistant functionality, enabling users to interact with the 

cane using voice commands for navigation guidance, 

emergency calls, or location inquiries, making the system 
more user-friendly. 

11. CONCLUSION 
The AI-Enabled Smart Assistive Cane with IoT 

Monitoring and Emergency Alert System for Visually 

Impaired has been successfully designed and 

developed to enhance safety,

independence, and mobility for visually impaired 

individuals. The system effectively integrates 

Artificial Intelligence, IoT technology, sensor-based 

detection, and cloud communication to provide real-

time assistance and monitoring. 

The obstacle detection module ensures safe 

navigation by identifying nearby objects and 

providing instant alerts through vibration, sound, and 

voice feedback. The GPS tracking and IoT 

monitoring features enable continuous location 

tracking, allowing caregivers and family members to 

monitor user movement in real time. 

The emergency alert system plays a crucial role in 

improving user safety by automatically detecting 

falls, abnormal movements, or manual emergency 

triggers and sending immediate notifications with 

live location details to caregivers or emergency 

contacts. 
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