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Abstract—The Bluetooth-operated wheelchair with 

obstacle avoidance is an innovative solution designed to 

enhance the mobility and safety of individuals with 

disabilities. This wheelchair is controlled via a Bluetooth-

enabled device, such as a smartphone, allowing users to 

navigate and operate the chair remotely. The system 

incorporates advanced sensors, including ultrasonic and 

infrared sensors, to detect obstacles in the wheelchair's 

path. When an obstacle is detected, the system 

automatically adjusts the wheelchair's movement, either 

by halting or rerouting, to avoid collisions and ensure 

smooth navigation.  The wheelchair's Bluetooth 

functionality enables users to control the chair from a 

distance, providing greater convenience and 

independence.  

The obstacle avoidance system is designed to work in 

real-time, continuously scanning the environment to 

detect potential hazards and making swift decisions to 

prevent accidents. Additionally, the system is user-

friendly, with a simple interface for controlling the chair 

and monitoring its status. This innovation not only 

improves mobility for people with physical impairments 

but also ensures a safer and mor autonomous experience, 

reducing the risk of injury. The integration of Bluetooth 

technology and obstacle avoidance represents a 

significant step forward in the development of assistive 

devices for individuals with mobility challenges 

Index Terms- Bluetooth, Ultrasonic, Infrared, Disability 

assistance.   

I. INTRODUCTION 

The Voice-Controlled Wheelchair is an innovative 

assistive device designed to empower individuals with 

mobility challenges, enabling them to navigate their 

surroundings with ease and independence. Traditional 

wheelchairs often require manual control, which can be 

a significant barrier for those with limited hand 

mobility or other physical disabilities. By integrating 

voice recognition technology with a user-friendly 

interface, this project aims to revolutionize the way 

individuals with mobility impairments interact with 

their environment. At the heart of this system is an 

Arduino microcontroller, which serves as the core 

controller for the wheelchair. The Arduino interfaces 

with an HC-05 Bluetooth module, allowing for 

seamless communication between the wheelchair and a 

smartphone app that processes voice commands. 

Additionally, an L298N motor driver is employed to 

control the wheelchair's motors, facilitating movement 

in various directions. This project not only aims to 

enhance mobility options for individuals with physical 

disabilities but also seeks to improve their overall 

quality of life by providing a more accessible and user-

friendly means of transportation. 

The Voice-Controlled Wheelchair project aims to 

develop a wheelchair that responds to voice 

commands, eliminating the need for manual control. 

This system is designed to enhance mobility for 

individuals with physical disabilities by offering an 

alternative, hands-free method of operation. It features 

a user-friendly interface through voice recognition 

enabled via a smartphone app, making it accessible and 

easy to use. Ultimately, the project seeks to improve 

users’ independence and quality of life by allowing 

them to navigate their environment with minimal 

assistance. 

Embedded Technology is now in its prime and the 

wealth of knowledge available is mind blowing. 

However, most embedded systems engineers have a 

common complaint. There are no comprehensive 

resources available over the internet which deal with 

the various design and implementation issues of this 

technology. Intellectual property regulations of many 

corporations are partly to blame for this and also the 

tendency to keep technical knowhow within a restricted 

group of researchers. An embedded computer is 

frequently a computer that is implemented for a 

particular purpose. In contrast, an average PC computer 

usually serves a number of purposes: checking email, 
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surfing the internet, listening to music, word 

processing, etc... However, embedded systems usually 

only have a single task, or a very small number of 

related tasks that they are programmed to perform. 

Every home has several examples of embedded 

computers. Any appliance that has a digital clock, for 

instance, has a small embedded micro-controller that 

performs no other task than to display the clock. 

Modern cars have embedded computers onboard that 

control such things as ignition timing and anti-lock 

brakes using input from a number of different sensors.  

Embedded systems are commonly found in consumer, 

cooking, industrial, automotive, medical, commercial 

and military applications. Telecommunications 

systems employ numerous embedded systems from 

telephone switches for the network to cell phones at the 

end user. Computer networking uses dedicated routers 

and network bridges to route data. Consumer 

electronics include MP3 players, mobile phones, 

videogame consoles, digital cameras, GPS receivers, 

and printers. Household appliances, such as microwave 

ovens, washing machines and dishwashers, include 

embedded systems to provide flexibility, efficiency 

and features. Advanced HVAC systems use networked 

thermostats to more accurately and efficiently control 

temperature that can change by time of day and season. 

Home automation uses wired- and wireless-networking 

that can be used to control lights, climate, security, 

audio/visual, surveillance, etc., all of which use 

embedded devices for sensing and controlling. 

Transportation systems from flight to automobiles 

increasingly use embedded systems. New airplanes 

contain advanced avionics such as inertial guidance 

systems and GPS receivers that also have considerable 

safety requirements.  

II. RELATED WORK 

Assistive technology has significantly impacted the 

lives of individuals with physical disabilities by 

improving their mobility and independence. Various 

systems have been developed to provide more 

accessible solutions, including voice-controlled 

devices, smart wheelchairs, and Bluetooth-enabled 

interfaces. Previous studies and implementations have 

explored different approaches to enhance the usability 

and functionality of mobility aids. 

A key component in these designs is the 

microcontroller, which processes voice commands 

and controls the motor mechanisms for movement. 

Research by Al-Jumaily and Zhu (2012) on a voice-

controlled wheelchair for physically disabled people 

highlighted the potential for voice recognition systems 

to enhance the mobility of users.  

Bluetooth technology is commonly used in assistive 

devices for wireless communication due to its 

simplicity, low power consumption, and relatively 

long range. A typical setup for a Bluetooth-controlled 

wheelchair involves a smartphone or a remote device 

sending commands to a Bluetooth module connected 

to the microcontroller. A key study by Bhamare et al. 

(2017) explored the use of Bluetooth in creating a 

wheelchair that could be controlled remotely via a 

mobile app. This technology allows for greater 

autonomy and ease of use, enabling users to control 

the wheelchair without physical interaction. 

Bluetooth-based systems can also integrate 

obstacle-avoidance features through the use of 

sensors, allowing the wheelchair to automatically 

detect and respond to obstacles. Obstacle avoidance is 

a critical feature in modern wheelchair design to 

prevent accidents and collisions. Several systems use 

sensors such as ultrasonic sensors, infrared sensors, 

and proximity sensors to detect obstacles in the 

wheelchair's path. Studies on robot-assisted mobility 

aids (e.g., Armita and Gharib, 2015) show that 

combining ultrasonic sensors with real- time 

processing in microcontrollers enhances the 

wheelchair's ability to navigate through cluttered 

environments. These systems send feedback to the 

controller to either stop the movement or change 

direction based on detected obstacles, improving the 

safety of users. 

The integration of voice commands, Bluetooth, and 

obstacle avoidance in a single wheelchair system 

offers substantial benefits. The implementation of 

such systems, as demonstrated in various research 

papers, highlights the potential for improvement in the 

daily lives of individuals with limited mobility. For 

example, Thakur and Thakur (2019) demonstrated the 

application of a voice-controlled wheelchair integrated 

with ultrasonic sensors for detecting and avoiding 

obstacles. This configuration allowed the wheelchair 

to autonomously navigate through a room, avoiding 

collisions with furniture or walls, a feature that is 

essential for real-world usability. 
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III. METHODS 

 

Fig. 1 Block Diagram 

The Voice-Controlled Wheelchair functions through a 

structured sequence of steps that translate voice 

commands into physical movement, enabling hands-

free control for the user. The process begins with the 

user issuing a voice command through a smartphone 

app equipped with voice recognition technology, 

which converts spoken words into text to accurately 

interpret the user's intent. This recognized command is 

then transmitted wirelessly via Bluetooth to the HC-05 

module, which is connected to an Arduino 

microcontroller. Upon receiving the command, the 

Arduino processes it and decides the corresponding 

action—such as moving forward, backward, turning 

left or right, or stopping.  

 It then sends control signals to the L298N motor 

driver, which regulates the power supply to the 

wheelchair’s motors based on the received instructions. 

The motor driver converts these signals into physical 

movement, allowing the wheelchair to navigate as 

directed. For instance, a command like "move forward" 

activates the motors to propel the wheelchair ahead, 

while "stop" halts all motor activity. This well-

integrated process ensures precise and intuitive 

operation, significantly enhancing mobility and user 

experience for individuals with physical disabilities. 

 

Fig. 2 Circuit Diagram 

The design of the Voice-Controlled Wheelchair 

incorporates several key components, each playing a 

vital role in the system's functionality: 

✓ Arduino UNO: The Arduino UNO serves as the 

brain of the project. It is responsible for processing 

the Bluetooth signals received from the HC-05 

module and sending control commands to the 

motor driver. The Arduino's versatility and ease of 

programming make it an ideal choice for this 

application. 

✓ HC-05 Bluetooth Module: This module facilitates 

wireless communication between the smartphone 

and the Arduino. It allows the wheelchair to receive 

commands from the smartphone app, enabling real-

time control. 

✓ L298N Motor Driver: The L298N motor driver is 

essential for controlling the power supply to the 

wheelchair's motors. It allows for bidirectional 

control, enabling the wheelchair to move forward, 

backward, and turn left or right. 

✓ Motors: DC motors are used to drive the 

wheelchair, providing the necessary power for 

movement. The choice of motors is critical, as they 

must be capable of supporting the weight of the 

wheelchair and the user while providing smooth 

and responsive control. 

✓ Batteries: A reliable power source is crucial for the 

operation of the wheelchair. Batteries provide 

power to the Arduino, motors, and other 

components, ensuring that the system functions 

effectively. 
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✓ Smartphone App: The smartphone app serves as the 

user interface for voice commands. It is designed to 

be intuitive and user-friendly, allowing users to 

easily issue commands and control the wheelchair. 

IV. RESULTS AND DISCUSSIONS 

 

Fig. 3 Prototype of the Project 

 The prototype represents the working of a voice-

controlled wheelchair system using an Arduino Uno. 

The core of the system is the Arduino Uno 

microcontroller, which receives voice commands 

wirelessly via the HC-05 Bluetooth module. The HC-

05 is connected to the Arduino’s RX and TX pins, 

enabling serial communication with a smartphone app 

that interprets voice commands and sends them to the 

Arduino. Based on the received command, the Arduino 

processes the data and sends control signals to the 

L298N motor driver. This motor driver regulates the 

voltage and direction of the power supply to two DC 

gear motors, which are responsible for the forward, 

backward, and turning movements of the wheelchair. 

The system is powered by a set of 18650 Li-ion 

batteries, connected in series to provide adequate 

voltage and current to both the Arduino and the motors 

through the L298N driver. Additionally, an HC-SR04 

ultrasonic sensor is connected to the Arduino to 

provide obstacle detection. It sends ultrasonic waves 

and receives the reflected signals, allowing the Arduino 

to calculate the distance to any obstacle in front of the 

wheelchair. This helps in stopping or redirecting the 

wheelchair to avoid collisions. Overall, this circuit 

effectively integrates wireless voice control, motor 

driving, and obstacle avoidance to create an intelligent 

and user-friendly mobility solution. 

V. ADVANTAGES AND APPLICATIONS 

Bluetooth-operated wheelchairs offer 

numerous advantages, including enhanced 

independence, improved safety through obstacle 

avoidance, and real-time navigation support. Users 

benefit from customizable settings, remote control 

options, and integration with smart home devices. 

These wheelchairs also support telehealth features, 

track usage data for health monitoring, and are 

designed for ergonomic comfort. Additionally, they 

promote social engagement, allowing users to 

participate more actively in daily life and community 

activities, ultimately improving overall quality of 

life. 

The Bluetooth-operated wheelchair has 

diverse applications across various fields. It enhances 

accessibility for the elderly and people with 

disabilities by promoting independence and safety. In 

medical environments, it aids in patient or equipment 

transport, while in emergencies and disaster relief, it 

serves as a mobile platform for responders and aid 

delivery. It can also be adapted for environmental 

monitoring, surveillance, and security patrols. 

Additionally, it supports tourism for individuals with 

mobility challenges and can assist in agricultural and 

industrial automation. Its versatility extends to search 

and rescue operations, making it a valuable tool 

across both civilian and professional sectors. 

V. CONCLUSION AND FUTURE SCOPE 

The Bluetooth-operated wheelchair with obstacle 

avoidance is an advanced and transformative solution 

designed to enhance the mobility, safety, and 

independence of individuals with disabilities. By 

integrating Bluetooth technology and advanced sensor 

systems such as ultrasonic and infrared sensors, this 

innovative wheelchair offers users the ability to control 

their movements remotely via familiar devices like 

smartphones. This remote-control capability empowers 

individuals with limited physical strength or mobility 

to navigate their environment easily and conveniently 

without direct physical interaction with the chair. The 

intuitive Bluetooth interface allows quick adjustments 

to speed, direction, and other settings, enabling smooth 

maneuvering in various environments—from narrow 

hallways to crowded public spaces.  
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The intelligent obstacle avoidance system 

continuously scans the surroundings, detecting 

furniture, walls, or people, and either stops or reroutes 

the wheelchair to prevent collisions, thereby reducing 

the risk of accidents and injuries. This built-in 

safeguard provides users with greater confidence and 

safety, especially in tight or unpredictable spaces. 

Furthermore, the voice-controlled wheelchair project, 

built with cost-effective components like Arduino and 

Bluetooth communication, offers a practical hands-free 

solution that enhances mobility for individuals with 

physical disabilities. With ongoing advancements and 

safety improvements, such technology holds great 

promise as a widely accessible and user-friendly 

assistive device, significantly improving the quality of 

life for its users. 

The future of Bluetooth-operated wheelchairs 

with obstacle avoidance systems is highly promising, 

with advancements expected in several key areas. 

These include the use of advanced sensors like LiDAR 

and AI-driven recognition for improved navigation, 

integration of artificial intelligence to learn user 

behavior and predict environmental changes, and 

augmented reality to enhance situational awareness. 

Greater connectivity through 5G and smart home 

integration will allow users to control their 

environments seamlessly, while teleoperation can 

enable remote caregiver assistance. Improvements in 

battery technology will extend usage time, and 

personalized settings based on biometric data will 

optimize comfort and performance. Additionally, 

social features may foster community engagement, and 

evolving safety regulations will ensure reliable and 

secure operation, collectively enhancing mobility, 

independence, and quality of life for users. 
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