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ABSTRACT

With the advancement of science and Technology an innovative mechanism is adopted to
provide the assistance for physically challenged personalities. Spinal card injury persons and
physically challenged persons required human assistance to move from one point to another
point. Electronics interfaced Wheel chair had designed to move without any assistance. Micro
Electro Mechanical Systems (MEMS) based accelerometer sensor is used to direct the
movement of the device. The wheel chair may move forward, backward, left and right
directions based on the output signal of the MEMS device. This project is to develop a wheel
chair control which is useful to the physically disabled person with his hand movement or his
hand gesture recognition using MEMS technology. The use of powered wheel chair with high
navigational intelligence is one of the great steps towards the integration of severely physically
disabled people. Driving wheel chair in domestic environments is a difficult task for people
with arm or hands impairments. The wheel chair is developed to overcome the above problem
described above allowing the end users to just perform safe movements and accomplish some

daily life important tasks.
INTRODUCTION

The main aim of this paper is to controlling a wheel chair and electrical devices by using
MEMS. MEMS accelerometer sensor is micro electro-mechanical sensor which is a highly
sensitive sensor and capable of detecting the tilt. This sensor finds the tilt and makes use of the
accelerometer to change the direction of the wheel chair depending on tilt. For example, if the
tilt is to the right side, then the wheel chair moves in right direction or if the left side, then
wheel chair left direction. Wheel chair movement can be controlled in forward. The sensors
may be positioned to sense the head movement or to sense the gestures of the hand. This work
considered the angle of tilt of the arm in order to determine the movement direction of the

wheel chair. This project makes use of microcontroller, which is programmed, with the help of
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C++.This microcontroller communicates with the ADC and motor driver. The MEMS
Accelerometer Sensor based sensor detects tilt and provides the information to the
microcontroller and the controller judges whether the instruction is right movement or left
movement instruction and controls the direction respectively. The controller is interfaced with
two dc motors to control the direction of the wheel chair. To perform the task the controller is
loaded with intelligent program written using C++. The ultimate goal is to provide an

innovative solution that enhances the mobility and accessibility of individuals with disabilities.

DC MOTOR
4 ) 1
\
MEMS
SENSOR \
=—p{ ARDUINO UN
) UINO UNO DRIVER IC
ATmega328P (L293D)
J
RPS e
DC MOTOR
2

Figure.1 Block diagram
OBJECTIVE OF THE PROJECT

The objective of the MEMS (Micro electro mechanical Systems) controlled wheelchair for
patients project is to provide mobility assistance to patients with physical disabilities or limited
mobility. MEMS technology enables the wheelchair to be controlled through precise and
sensitive sensors, allowing users to navigate the wheelchair with minimal effort and maximum
efficiency. The project aims to enhance the independence and quality of life for individuals

with mobility impairments by offering them a reliable and easy-to-use means of transportation.

This project proposes an integrated approach to real time detection, tracking and direction
recognition of hands, which is intended to be used as a human-robot interaction interface for
the intelligent wheelchair. This paper is to demonstrate that accelerometers can be used to

effectively translate finger and hand gestures into computer interpreted signals. For gesture
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recognition the accelerometer data is calibrated and filtered. Develop a MEMS sensor-based

control system that accurately interprets user inputs for controlling the wheelchair.
LITERATURE SURVEY
1.MEMS Technology:

Review literature related to MEMS technology, including sensors, actuators, and control
mechanisms. Understand the principles, applications, and advancements in MEMS devices that

can be integrated into wheelchair control systems.
2.Wheelchair Control Systems:

Explore research papers and articles focusing on different types of wheelchair control systems,
such as joystick control, sip-and-puff systems, head array control, and brain-computer
interfaces. Investigate the advantages, limitations, and user experiences associated with each

control method.
3. Assistive Technologies for Mobility:

Examine literature on assistive technologies designed to improve mobility and independence
for individuals with disabilities. This may include studies on powered wheelchairs, robotic

exoskeletons, smart mobility aids, and navigation assistance systems.
4.User-Centered Design:

Look for research that emphasizes user-centered design principles in the development of
assistive technologies. Understand the importance of involving end-users, caregivers, and
healthcare professionals in the design, testing, and evaluation of MEMS controlled

wheelchairs.
5. Human Factors and Ergonomics:

Investigate literature on human factors and ergonomics related to wheelchair design and
usability. Consider factors such as comfort, accessibility, safety, and user satisfaction in the

development of MEMS controlled wheelchairs.

6. Clinical Trials and Evaluations:
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Identify studies and reports that present clinical trials, user studies, and evaluations of assistive
technologies for mobility-impaired individuals. Analyze the outcomes, challenges, and
recommendations derived from these trials to inform the design and implementation of MEMS

controlled wheelchairs.
PROPOSED SYSTEM

This project differs from existing wheelchair as it incorporates hand gesture recognition
technology utilizing acceleration sensors (accelerometers). This allows users to control the
wheelchair through intuitive hand movements, providing a more accessible and natural
interface, particularly beneficial for individuals with limited mobility, such as quadriplegics.
The proposed system aims to enhance independence, simplicity, responsiveness, accessibility,
and portability while potentially reducing costs compared to existing MEMS-controlled

wheelchairs.

The aim of the paper is to develop a wheelchair control system that allows users to navigate
without assistance. By using hand gestures, even quadriplegics can operate the wheelchair
independently. The system involves real-time detection and tracking of hand movements,

enabling the wheelchair to respond accurately to the user's gestures.
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Figure.2 Schematic Diagram

RESULTS



https://stanfordgroup.org/
http://stanfordgroup.org/index.php/SSA

https://stanfordgroup.org/

Social Science Archives
Vol 5, Issue 2, 2025

Figure.4 MEMS towards right

Figure.5 Chair moving towards right

Figure.5 MEMS towards Figure.6 Chair moving towards left

Figure.7 MEMS towards top Figure.8 Chair moving towards forward
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Figure.9 MEMS moving down Figure.10 Chair moving towards backward

PROPOSED SYSTEM

e Low cost
e Simplicity

CONCLUSION

In conclusion, the wheelchair control system designed to assist physically disabled individuals
through hand gesture recognition technology. Despite notable progress in wheelchair
technology, quadriplegics still face challenges in navigating wheelchairs independently. By
leveraging acceleration sensors, the system interprets hand gestures to maneuver the
wheelchair accordingly. The integration of accelerometers enables real-time detection and
translation of hand movements, facilitating precise control over wheelchair direction.
Additionally, it proposes an integrated approach for detecting, tracking, and recognizing hand
gestures in real-time, offering potential applications in human-robot interaction interfaces for
intelligent wheelchairs. Through careful calibration and filtering of accelerometer data, the
system demonstrates effective gesture recognition capabilities. Looking ahead, the potential
integration of wireless solutions and MEMS accelerometers could lead to the development of
compact, wearable devices, further enhancing accessibility and autonomy for individuals with

physical disabilities.
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