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Abstract: This project introduces a solar-powered smart wheelchair designed to improve mobility, independence, and quality of 
life for individuals with physical disabilities. Unlike conventional wheelchairs that depend on manual or joystick control, this 
innovative system incorporates hands-free navigation through head movements, gesture sensors, and switches, making it 
especially beneficial for users with limited or no hand mobility. The wheelchair is powered by a solar panel integrated with a 
battery backup system, ensuring a sustainable and uninterrupted energy supply, while an external charging option provides 
reliability in low sunlight conditions. An Arduino microcontroller processes input signals from the sensors and switches to 
control the motor driver and DC motors, enabling smooth, stable, and safe movement. An LCD display presents real-time 
updates on movement and battery status, while a voltage indicator ensures timely monitoring of power levels. By integrating 
renewable energy, smart control systems, and user-friendly features, the proposed design delivers an eco-friendly, accessible, and 
efficient mobility solution that empowers individuals with disabilities to navigate independently, safely, and with minimal 
physical effort. 
Keywords: Smart Wheelchair, Solar Power, Head Movements Control, Arduino, Assistive Technology etc. 
 

I. INTRODUCTION  
Mobility plays a vital role in enabling individuals to lead independent, productive, and fulfilling lives. For people with physical 
disabilities, however, limited mobility presents a major challenge that affects their ability to perform everyday activities and reduces 
their overall quality of life. Traditional wheelchairs, whether manual or joystick-controlled, have been widely used to provide 
mobility support. While they serve as essential tools, these wheelchairs are not always suitable for individuals with severe physical 
impairments, particularly those who lack sufficient hand or arm control. This creates dependency on caregivers, restricting 
independence and personal freedom. Hence, there is a pressing need to design innovative solutions that address these limitations and 
provide more accessible and reliable mobility options [1]. 
With advancements in assistive technology and renewable energy systems, smart mobility aids have emerged as promising 
alternatives. Smart wheelchairs equipped with sensors, microcontrollers, and automation allow users to navigate with minimal 
physical effort. At the same time, the integration of renewable energy, especially solar power, provides a sustainable power source 
that reduces dependence on external charging infrastructure. This is particularly important in regions where electricity supply is 
irregular, ensuring that individuals are not stranded due to battery depletion. By merging intelligent control and sustainable energy, 
modern smart wheelchairs can overcome many of the shortcomings of conventional designs [2][3]. 
The proposed project focuses on developing a solar-powered smart wheelchair that emphasizes hands-free and user-friendly 
navigation. Unlike conventional designs, this wheelchair is controlled through head movements, gesture sensors, and switches, 
offering accessibility to users with limited or no hand mobility. An Arduino microcontroller serves as the system’s core, processing 
inputs from gesture sensors and switches to control the motor driver unit and DC motors, ensuring smooth and safe navigation. This 
hands-free control significantly enhances the independence of users who cannot operate manual or joystick-based systems [4]. 
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Power reliability is another central feature of this design. The wheelchair incorporates a solar panel with a battery backup to provide 
continuous energy supply, thereby reducing reliance on frequent external charging. An external charging port is also included to 
ensure usability in poor sunlight conditions. The combination of solar energy and backup storage not only improves reliability but 
also promotes sustainability by reducing carbon emissions and electricity usage [5]. To improve user experience and safety, the 
system integrates an LCD display for real-time updates on wheelchair movement and battery health. A voltage indicator 
continuously monitors the battery status, alerting users to charge when necessary. These features make the system more intuitive, 
reliable, and user-friendly [6]. The solar-powered smart wheelchair addresses critical limitations in existing mobility aids by 
combining renewable energy, hands-free navigation, and real-time system monitoring. It empowers individuals with physical 
disabilities to navigate their environment independently, safely, and with minimal effort. Beyond improving quality of life, this 
project demonstrates the potential of combining assistive technology with sustainable energy solutions, aligning with global goals of 
inclusivity, accessibility, and eco-friendly innovation. 
 

II. PROBLEM IDENTIFICATION  
1) Many physically disabled individuals rely on traditional manual or joystick-operated wheelchairs, which require significant 

hand and arm mobility that not all users possess. 
2) Users with severe upper limb impairments face challenges in navigating independently, leading to dependency on caregivers for 

basic movement. 
3) Conventional battery-powered electric wheelchairs depend entirely on frequent external charging, which can be unreliable in 

areas with inconsistent electricity supply. 
4) Battery depletion during use can leave users stranded, posing safety risks and limiting their confidence in using powered 

wheelchairs outdoors. 
5) Most existing wheelchairs lack renewable energy integration, missing opportunities for sustainable, eco-friendly operation. 
6) Current models often do not include smart features such as intuitive, sensor-based hands-free control systems suitable for users 

with minimal physical effort. 
7) There is a need for an affordable, reliable, user-friendly wheelchair that combines renewable energy, intelligent control, and 

real-time system monitoring to ensure continuous, safe, and independent mobility. 
 

A. Existing System 
Traditional wheelchair systems are primarily manual or joystick-controlled, relying heavily on the physical strength and 
coordination of users. Manual wheelchairs require continuous effort, which can be challenging for individuals with severe 
disabilities or limited upper body strength. Electric wheelchairs, though more convenient, depend solely on battery power and 
require frequent charging, making them less reliable in areas with inconsistent electricity supply. Additionally, most existing 
systems lack smart features such as sensor-based or hands-free navigation, restricting their usability for users with limited hand 
mobility. These limitations highlight the need for advanced, energy-efficient, and accessible smart wheelchair designs. 
 
B. Drawbacks 
1) Manual wheelchairs require significant physical effort, making them unsuitable for users with severe disabilities or limited 

upper limb strength. 
2) Joystick-controlled electric wheelchairs are not accessible to individuals with hand or arm impairments. 
3) Battery-powered wheelchairs rely entirely on frequent charging, which can be unreliable in areas with inconsistent electricity 

supply. 
4) Lack of renewable energy integration limits sustainability and increases dependency on external power sources. 
5) Most existing wheelchairs do not provide hands-free navigation options such as head movement or gesture control. 
6) Real-time monitoring features like battery status or movement updates are often absent, reducing user safety and awareness. 

 
III. LITERATURE REVIEWS  

A. Literature Survey 
Ghorpade et al. (2021) proposed a smart wheelchair controlled by both head movement and voice commands, aimed at improving 
independence for physically disabled individuals. The system utilizes accelerometer-based sensors to detect head tilt and integrates a 
microphone module for voice recognition.  
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An Arduino microcontroller processes the inputs to drive DC motors via a motor driver, enabling smooth and responsive movement. 
The project enhances accessibility for users with limited hand mobility and reduces dependence on caregivers. However, it relies 
solely on battery power, which may limit usage duration. The study emphasizes the potential of multi-modal control systems in 
assistive mobility and suggests integrating renewable energy to ensure uninterrupted operation. 
Sharma and Verma (2020) developed a gesture-controlled wheelchair using accelerometer and flex sensors to interpret hand 
movements for navigation. The Arduino-based system processes sensor inputs and controls motor driver units to achieve smooth 
directional movement. The design focuses on improving mobility for individuals with partial hand function but is less suitable for 
users with severe upper limb impairments. While effective in controlled environments, it does not address power sustainability, 
relying entirely on battery operation. The study highlights the significance of intuitive control mechanisms for accessibility and calls 
for integrating renewable energy sources, such as solar panels, to improve reliability and support extended usage in real-world 
conditions. 
Kumar and Singh (2019) presented a solar-powered wheelchair designed to reduce dependence on conventional battery charging. 
The system integrates solar panels with a battery backup to ensure continuous operation. An Arduino microcontroller manages 
motor driver units and DC motors for smooth mobility. While the design effectively addresses power sustainability, the control 
mechanism is joystick-based, limiting accessibility for users with limited hand movement. The study demonstrates the feasibility of 
renewable energy integration in mobility aids and emphasizes the need for combining sustainable power solutions with sensor-
based, hands-free navigation to maximize user independence, safety, and convenience in daily use. 
Patel and Shah (2022) proposed a smart wheelchair controlled through head gestures using accelerometer sensors. The system 
enables hands-free operation for users with severe upper limb impairments. An Arduino microcontroller interprets the sensor signals 
to control DC motors via a motor driver, ensuring smooth and safe movement. A battery provides power, and basic monitoring 
features are included. While the gesture-based design significantly improves accessibility, reliance on conventional batteries may 
limit operational duration. The study highlights the benefits of intuitive control systems for user independence and suggests that 
integrating renewable energy and real-time system monitoring could further enhance reliability and usability in diverse 
environments. 
Yadav and Mehta (2021) focused on integrating solar panels into electric wheelchairs to ensure sustainable and continuous power 
supply. The system uses a solar-battery hybrid, allowing users to operate independently without relying solely on external charging. 
An Arduino microcontroller manages the DC motors and motor driver unit for smooth and stable movement. While the design 
ensures energy efficiency and extended operation, control mechanisms are limited to joystick operation, reducing accessibility for 
users with severe upper limb disabilities. The study emphasizes the importance of combining renewable energy with intelligent, 
hands-free control systems to improve usability, safety, and independence for physically disabled individuals. 
Gupta and Rao (2020) presented an IoT-enabled intelligent wheelchair that allows remote monitoring and control of wheelchair 
operations. Sensors provide real-time feedback on movement and system health, while the Arduino controller manages the motor 
driver and DC motors. The study highlights automation, health monitoring, and smart navigation for enhanced safety. However, the 
system relies entirely on battery power and joystick-based control, limiting its accessibility for users with severe hand impairments. 
The research underscores the potential of IoT integration and suggests combining renewable energy and hands-free control methods 
to enhance independence and reliability. 
Ali and Rahman (2018) developed a sensor-based smart wheelchair controlled through accelerometer sensors for detecting tilt and 
directional input. The system allows hands-free movement for users with limited hand mobility. An Arduino microcontroller 
processes the sensor signals and controls the motor driver and DC motors. While the design successfully enables independent 
navigation, it relies on conventional batteries, limiting operational time. The study demonstrates the effectiveness of sensor-based 
controls and highlights the need for integrating renewable energy solutions and additional monitoring features for safety and 
uninterrupted mobility. 
Chen and Wang (2017) proposed a multi-mode wheelchair incorporating joystick, voice, and head gesture control. The system uses 
sensors and an Arduino microcontroller to process inputs and manage motor operations for smooth movement. While the wheelchair 
provides flexibility in control options, battery dependence limits usability in areas with irregular electricity. The study highlights the 
importance of combining different control modes to cater to diverse disabilities and recommends integrating renewable energy 
sources and real-time monitoring for continuous and independent operation. 
Rao and Mehta (2022) presented a wheelchair controlled via hand gestures and voice commands, enabling hands-free navigation for 
users with severe mobility limitations.  
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The system uses sensors and an Arduino-based controller to drive DC motors efficiently. While the design improves accessibility 
and independence, the wheelchair operates solely on battery power, reducing operational duration. The study emphasizes the 
potential of multi-modal control systems combined with sustainable energy solutions to enhance usability, safety, and continuous 
mobility for physically disabled individuals. Sahu and Mishra (2022) developed an IoT-integrated wheelchair that monitors vital 
signs and movement, sending real-time data to caregivers. The Arduino microcontroller controls motors and sensor-based 
navigation. While health monitoring and automation improve safety and efficiency, the system depends on battery power and lacks 
renewable energy integration. The study highlights the importance of incorporating sustainable energy and hands-free controls to 
enhance continuous mobility and independence for physically disabled users, providing a more reliable and eco-friendly solution.  

 
B. Literature Summary 
Recent studies on smart wheelchairs highlight significant advancements in assistive mobility for physically disabled individuals. 
Researchers have developed systems utilizing head movements, gestures, voice commands, and multi-mode controls to provide 
hands-free navigation for users with limited hand mobility. Arduino-based controllers are widely used to process sensor inputs and 
drive DC motors, ensuring smooth and safe movement. Several studies integrate IoT for real-time monitoring of health and system 
status, enhancing safety and reliability. Renewable energy, particularly solar power, is increasingly applied to reduce dependency on 
conventional battery charging and promote sustainability. Despite these improvements, many existing designs lack combined 
solutions that integrate energy efficiency, intuitive control, and continuous monitoring, emphasizing the need for a solar-powered, 
sensor-controlled smart wheelchair with enhanced independence and eco-friendly operation. 
 
C. Research Gap  
Although significant progress has been made in developing smart wheelchairs with gesture, head movement, voice control, and IoT-
based monitoring, several limitations remain. Most existing designs rely solely on battery power, making them vulnerable to power 
depletion and restricting continuous usage, especially in areas with unreliable electricity. While renewable energy integration has 
been explored, few systems combine solar power with intelligent, hands-free navigation controls. Additionally, many wheelchairs 
lack real-time monitoring features such as battery status, movement updates, or safety alerts, reducing user confidence and 
independence. Multi-modal control systems often increase complexity and cost, limiting accessibility for all users. Therefore, there 
is a clear need for an energy-efficient, solar-powered smart wheelchair that integrates intuitive hands-free controls, real-time 
monitoring, and user-friendly operation to enhance mobility, safety, and sustainability. 

IV. RESEARCH METHODOLOGY 
A. Criteria for selecting this study  
1) User Accessibility: The study focuses on developing a smart wheelchair with hands-free control using head movements, gesture 

sensors, and switches, making it suitable for users with limited or no hand mobility. 
2) Energy Efficiency: Solar power integration with a battery backup ensures sustainable and uninterrupted operation, reducing 

reliance on frequent external charging. 
3) Independence and Safety: The system prioritizes smooth, stable, and safe navigation, allowing physically disabled individuals 

to move independently without constant caregiver assistance. 
4) Real-Time Monitoring: Incorporation of an LCD display and voltage indicator provides continuous updates on movement status 

and battery health, enhancing user awareness and operational safety. 
5) Technological Feasibility: Use of Arduino microcontrollers, motor drivers, and DC motors allows efficient processing of sensor 

inputs, ensuring reliable and responsive movement control. 
6) Eco-Friendly Design: Renewable energy utilization supports environmental sustainability while promoting innovative mobility 

solutions. 
7) Adaptability: The system includes an external charging option, ensuring usability in low-sunlight conditions or during extended 

operation. 
8) Literature Support: Prior studies on gesture, head movement, and solar-powered wheelchairs indicate both feasibility and need 

for an integrated, energy-efficient, hands-free solution. 
9) Innovation Potential: Combining renewable energy with smart, sensor-based controls addresses gaps in existing wheelchairs, 

making the project highly relevant for practical implementation. 
10) User-Centric Approach: The project aims to enhance quality of life and independence for physically disabled individuals, 

aligning with social and assistive technology objectives. 
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B. Method of Analysis 
1) Component Selection: Identify and select appropriate motors, motor drivers, sensors, Arduino microcontroller, battery, and 

solar panel based on power requirements, efficiency, and user needs. 
2) System Design: Develop the overall architecture including solar panel, battery backup, gesture and head-movement sensors, 

motor control, LCD display, and voltage indicator. 
3) Control Logic Development: Program the Arduino to process input signals from gesture and head-movement sensors to control 

motor direction, speed, and safety mechanisms. 
4) Energy Analysis: Evaluate power consumption, solar charging efficiency, and battery backup capacity to ensure continuous 

operation under varying sunlight conditions. 
5) Simulation and Testing: Simulate wheelchair movement, sensor responsiveness, and system stability in controlled environments 

before physical implementation. 
6) Performance Evaluation: Assess real-time responsiveness, smoothness of motion, battery efficiency, and LCD/voltage 

monitoring effectiveness. 
7) Optimization: Refine coding, sensor sensitivity, and motor control parameters for improved reliability, safety, and user comfort. 
8) Validation: Compare results with literature benchmarks to confirm effectiveness of solar-powered, hands-free smart wheelchair 

design. 
 
C. Comparison and Analysis 
1) Control Mechanism: Traditional wheelchairs use manual or joystick control, limiting accessibility; the proposed system uses 

head movements and gesture sensors, enabling hands-free navigation. 
2) Power Source: Conventional electric wheelchairs rely solely on batteries, whereas this design integrates solar power with 

battery backup for sustainable operation. 
3) User Independence: Manual wheelchairs require caregiver assistance for users with severe disabilities; the smart system 

enhances autonomy. 
4) Monitoring Features: Existing designs lack real-time updates; the proposed system includes an LCD display and voltage 

indicator for battery and movement status. 
5) Safety and Efficiency: Sensor-based control ensures smooth, stable motion compared to basic joystick operation, improving 

user safety and reliability. 
Author(s) & Year Title Key Focus Methods / Technology 
P. Ghorpade, S. Deshmukh, A. 
Patil (2021) 

Smart Wheelchair Using Head 
Movement and Voice Control 

Hands-free control for users 
with limited hand mobility 

Head movement sensors, voice 
recognition, Arduino, DC motors 

R. Sharma, P. Verma (2020) Design and Implementation of a 
Gesture-Controlled Wheelchair for 
Disabled People 

Gesture-based navigation for 
partially impaired users 

Accelerometer and flex sensors, 
Arduino, motor driver units 

S. Kumar, M. Singh (2019) Solar-Powered Wheelchair for 
Physically Challenged Persons 

Sustainable wheelchair using 
solar energy 

Solar panel, battery backup, 
Arduino, DC motors 

R. Patel, P. Shah (2022) Head Gesture-Based Smart 
Wheelchair for Physically Disabled 
Individuals 

Hands-free head gesture 
navigation 

Accelerometer sensors, Arduino, 
motor driver, DC motors 

A. Yadav, K. Mehta (2021) Integration of Renewable Energy in 
Smart Mobility Aids for Disabled 
Persons 

Solar energy integration for 
continuous operation 

Solar panel, battery backup, 
Arduino, DC motors 

N. Gupta, S. Rao (2020) Design of an Arduino-Based 
Intelligent Wheelchair Using IoT 

Remote monitoring and smart 
navigation 

Arduino, IoT sensors, motor 
driver, DC motors 

H. Ali, F. Rahman (2018) Smart Mobility for Disabled Persons: 
A Sensor-Based Approach 

Sensor-based hands-free 
control 

Accelerometer sensors, Arduino, 
DC motors 

Y. Chen, X. Wang (2017) Development of an Intelligent 
Assistive Wheelchair with Multi-
Mode Control 

Multi-mode control (joystick, 
voice, head gestures) 

Sensors, Arduino, motor driver, 
DC motors 

S. Rao, P. Mehta (2022) Gesture and Voice-Controlled Smart 
Wheelchair for Enhanced 
Accessibility 

Multi-modal hands-free 
navigation 

Gesture sensors, voice recognition, 
Arduino, DC motors 

P. Sahu, K. Mishra (2022) Smart Wheelchair with IoT-Based 
Health Monitoring 

Real-time health and system 
monitoring 

IoT sensors, Arduino, motor 
driver, LCD display 

 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue IX Sep 2025- Available at www.ijraset.com 
     

921 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 
 

D. Highlighting trends, advancements, and challenges 
1) Highlighting Trends 
a) Hands-free control using head movements, gestures, and voice commands is increasingly adopted to enhance accessibility for 

users with severe physical impairments. 
b) Integration of multi-modal control systems allows wheelchair operation through different input methods, increasing flexibility 

and user convenience. 
c) IoT-enabled smart wheelchairs provide real-time monitoring of movement, battery status, and user health, improving safety and 

caregiver awareness. 
d) Renewable energy solutions, especially solar panels, are gaining popularity to ensure continuous and sustainable power supply. 
e) Arduino and microcontroller-based systems dominate development due to low cost, ease of programming, and compatibility 

with multiple sensors. 
 

2) Advancements 
a) Solar-powered battery backup systems now enable eco-friendly and uninterrupted wheelchair operation. 
b) Accelerometer and gesture-based sensors allow precise hands-free navigation for users with limited hand mobility. 
c) Integration of LCD displays and voltage indicators improves real-time feedback and user awareness. 
d) IoT applications enable remote health monitoring and system diagnostics. 
e) Multi-sensor fusion enhances movement accuracy, stability, and safety, while reducing user dependency on caregivers. 

 
3) Challenges 
a) Limited accessibility for users with extremely severe disabilities if multi-modal options are not fully integrated. 
b) Dependence on battery life and inconsistent sunlight can affect solar-powered wheelchair performance. 
c) High cost and complexity of integrating multiple sensors and IoT modules. 
d) Ensuring real-time responsiveness and smooth motor control in diverse environments remains challenging. 
e) Lack of standardized designs combining energy efficiency, hands-free navigation, and continuous monitoring for all user needs. 

 
V. DISCUSSION  

A. Synthesis of findings from literature 
Recent literature reveals significant progress in smart wheelchair technology, emphasizing hands-free navigation, renewable energy 
integration, and real-time monitoring. Gesture, head movement, and voice-controlled systems improve accessibility for users with 
limited hand mobility, enhancing independence and safety. Arduino-based microcontrollers effectively process sensor inputs to 
drive DC motors, ensuring smooth and stable movement. IoT integration enables health and system monitoring, providing real-time 
feedback to users and caregivers. Solar-powered designs reduce dependency on conventional charging, promoting sustainability. 
However, most existing systems either lack continuous energy efficiency, multi-modal control, or comprehensive monitoring. The 
collective findings highlight the need for a fully integrated, energy-efficient, and user-friendly smart wheelchair that combines 
hands-free operation, solar power, and real-time system awareness to maximize usability, reliability, and independence for 
physically disabled individuals. 
 
B. Methodology for Future Research Directions 

 
Fig. 3. Block Diagram of system 
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Power Supply & Charging : 
• The wheelchair is powered by a solar panel that charges a rechargeable battery.  
• An external charging option is available for backup in low-sunlight conditions.  
• A voltage indicator displays the battery status.  
Control System (Head Movements, Gesture Sensors & Switches) : 
• The gesture sensor detects head movements and sends signals to the Arduino microcontroller.  
• The user can also control the wheelchair using manual switches for alternative operation.  
• The Arduino processes inputs and sends commands to the motor driver unit.  
Motorized Movement : 
• The motor driver unit controls the DC motors, enabling forward, backward, left, and right movements.  
• The wheelchair operates smoothly on different terrains while ensuring stability. 
LCD Display & Real-Time Monitoring : 
• An LCD screen provides real-time information on movement directions and battery status.  
• The display helps the user and caregiver monitor the wheelchair's operation.  
Emergency Switch for Safety : 
• A dedicated emergency switch is integrated for immediate stop or distress signal activation.  
• In case of an emergency, pressing the switch stops the wheelchair and alerts caregivers.  
Smart Safety Features : 
• Automatic obstacle detection (if sensors are included) prevents collisions.  
• Smart movement algorithms ensure energy-efficient navigation and prevent sudden jerks. 

 
VI. ADVANTAGES AND APPLICATIONS 

A. Advantages  
1) Enables hands-free navigation for users with limited or no hand mobility, increasing independence. 
2) Solar-powered battery backup ensures continuous and sustainable operation. 
3) Real-time monitoring via LCD display and voltage indicator enhances user safety and awareness. 
4) Arduino-based control allows smooth, stable, and responsive movement. 
5) Reduces dependency on caregivers for daily mobility. 
6) Eco-friendly design lowers energy consumption and promotes renewable energy use. 
7) Multi-sensor integration improves accuracy and reliability of wheelchair control. 
8) User-friendly interface makes operation intuitive for physically disabled individuals. 
 
B. Applications  
1) Assisting physically disabled individuals in homes, hospitals, and rehabilitation centers. 
2) Providing independent mobility for users with severe upper limb impairments. 
3) Outdoor navigation in areas with unreliable electricity due to solar backup. 
4) Integration in smart healthcare systems for monitoring patient movement and safety. 
5) Use in public spaces to improve accessibility and mobility for disabled individuals. 
6) Rehabilitation and physiotherapy programs for mobility training. 
7) Emergency mobility aid in disaster or power outage situations. 
8) Research and development of eco-friendly, intelligent assistive devices. 

 
VII. CONCLUSION 

The development of a solar-powered smart wheelchair represents a significant advancement in assistive mobility technology for 
physically disabled individuals. By integrating hands-free control through head movements, gesture sensors, and switches, the 
system provides an accessible and intuitive solution for users with limited or no hand mobility. The inclusion of a solar panel with a 
battery backup ensures continuous and sustainable operation, reducing dependency on external power sources and enhancing 
reliability in diverse environments. Arduino-based control and motor driver integration enable smooth, stable, and responsive 
movement, while real-time monitoring via an LCD display and voltage indicator improves safety and user awareness. 
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The proposed design addresses critical limitations in existing wheelchair systems, such as reliance on manual operation, battery-
only power, and lack of monitoring features. Additionally, combining renewable energy, sensor-based control, and user-friendly 
interfaces ensures both eco-friendliness and independence. This project demonstrates the potential for intelligent mobility solutions 
to improve the quality of life for disabled individuals, offering safety, convenience, and autonomy. Overall, the solar-powered smart 
wheelchair serves as a practical, sustainable, and innovative assistive device, setting a benchmark for future research and 
development in accessible mobility technology. 
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