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Abstract - While the needs of many individuals with
disabilities can be satisfied with power wheelchairs, some
members of the disabled community find it difficult or
impossible to operate a standard power wheelchair. To
accommodate this population, several researchers have
used technologies originally developed for mobile robots
to create “smart wheelchairs” that reduce the physical,
perceptual, and cognitive skills necessary to operate a
power wheelchair. We are developing a Smart Wheelchair
Component System (SWCS) that can be added to a variety
of commercial power wheelchairs with minimal
modification. This paper describes the design of a
prototype of the SWCS, which has been evaluated on
wheelchairs from four different manufacturers.
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1. INTRODUCTION

In the country having differently-abled persons
constituting 8.3% of total households having disabled
persons, about 99% homes are normal homes, 0.4% are
institutional and 0.2% are house-less households. The
wheelchair is one of the most commonly used assistive
devices for enhancing personal mobility, which is a
precondition for enjoying human rights and living in dignity.
Wheelchairs assist people with disabilities to become
productive members of their communities

Some of the diseases like Alzheimer’s, congestive
heart failure, osteoporosis, Glaucoma, crystic fibrosis are
mostly affected to the humans who requires wheel chair
Providing appropriate wheelchairs not only enhances
mobility but begins a process of opening up a world of
education, work and social life. In addition to providing
mobility, an appropriate wheelchair benefits the physical
health and quality of life of the users by helping in reducing
common problems such as pressure sores, progression of
deformities and improve respiration and digestion.

Fig-1:wheel Chair prototype

2. LITERATURE SURVEY:

Different papers portraying to recognizing the
infections and strategies proposing the execution routes as
represented what's more, talked about here.

[1] Ashutosh M. Bhatt. (2018) “Gesture controlled
wheelchair”, Electronics for you. The wheelchair moves as
per user’s finger gestures. The user has to simply bend his
fingers to move the wheelchair.

[2] Javier M. Antelis, Andrea Kubler, and Javier Minguez.
(2012) “A Noninvasive Brain-Actuated Wheelchair Based on
a P300 Neurophysiological Protocol and Automated
Navigation”, IEEE transactions on robotics. . In this project,
Basic4android interface is designed to program the android
device that will be able to control the movement of
wheelchair. This project integrated 1010 board and direct
current motor to create the movement of wheelchair

[3] Fayeem Aziz, Hamzah Arof Norrima Mokhtar,
MarizanMubin. (2014) “HMM based automated wheelchair
navigation using EOG traces in EEG”, Journal of neural
engineering. The EOG traces originate from eyeball and
eyelid movements and they are embedded in EEG signals
collected from the scalp of the user at three different
locations. Features extracted from the EOG traces are used to
determine whether the eyes are open or closed, and whether
the eyes are gazing to the right, center, or left.

[4] N.Viswanath, M.Anbarasan and S.Jaisiva. (2017) “Android
based automated wheel chair control for physically
challenged person”, Asian journal of applied science and
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technology (AJAST).used beagle bone black, GSM technology,
colour convertion, HSV conversion, morphological image
processing, Bhattacharyya distance algorithms, relay. The
SIAMO project began at the end of 1996 as a continuation of
a previous project financed by the ONCE Foundation
(National Organization for the Blind of Spain), user-chair
interfaces based on oral commands (isolated words with a
user-dependent engine), a joystick, and a sensory system
composed of ultrasonic and infrared sensors that allowed
the detection of obstacles and abrupt unevenness (such as
stairs, etc.)

[5] Mohammed Asgar, Mirza Badra, Khan Irshad and Shaikh
Aftab. (2013) “Automated innovative wheelchair”,
International Journal of Information Technology
Convergence and Services (IJITCS) In modern technology,
the HMI based techniques include joysticks controller, finger
movement, voice recognition, eye-gaze tracking, electro-
myography, etc.

3. HARDWARE

The Real time smart wheelchair is based upon some
of the hardware components by developing the process.

3.1 PIC 16F877

The microcontroller that has been used for this
project is from PIC series. PIC microcontroller is the first
RISC based microcontroller fabricated in CMOS
(complimentary metal oxide semiconductor) that uses
separate bus for instruction and data allowing simultaneous
access of program and data memory.

Fig- PIC16F877(Source: Google Images)
3.2 Joystick

The module gives analog output so it can be used for
feeding the analog input based on direction or movement. It
can also be connected to a movable camera to control its
movement. We can use a Joystick Module with Arduino,
Raspberry Pi and any other Micro-controllers.

Fig-3 Joystick Module (Source: Google Images)
3.3 16 x 2 LCD Display

The LCD Display is the electronic device. The LCD
display used to see the sicknesses distinguished or ailments
name are shown from the LCD.

3.4 Power Supply

The Raspberry pi board need the 5V and 3A power
supply to working condition.so, they used to the 5V power
supply adapter used to power supply to the raspberry pi
board.

3.5 DCMOTOR

12V 55Rpm DC Wiper Motor - ZKE1032 - Left is
commonly used as wiper motor for cars, but it can also be
used in the field vehicles and projects that require high
power. The motor speed is 55rpm and because of the
bearing used it has no problem with longer operation times.
The motor has 6mm screw holes for mounting and its gear is
designed to be on left side of the motor.

3.6 ULTRASONIC SENSOR

It emits an ultrasound at 40 000 Hz which travels
through the air and if there is an object or obstacle on its
path It will bounce back to the module. Considering the
travel time and the speed of the sound you can calculate the
distance.

3.7 Global Positioning System

It is the only fully functional GNSS in the world, can
be used freely, and is often used by civilians for navigation
purposes. It uses a constellation of between 24 and 32
Medium Earth Orbit satellites that transmit precise
microwave signals, which allow GPS receivers to determine
their current location, the time, and their velocity.
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4. Methodology

The ailments distinguishing proof procedure is
utilized to MPlab software. The MPlab Software is the one of
the microcontroller processing, programming or library. By
using the PIC16f877 microcontroller in the way of
controlling the DC motor with the help of DC drive after
math Human beings get sophisticated motion.

5. HARDWARE SIMULATION:

When the Joystick controller is turned ON, as like
the mechanism of the potentiometer, it activates DC drive
towards the DC motor to control the changing direction of
Wheel Chair. In between connection of GPS module and LCD
display all information and latitude, longitude. If the object s
detected the wheelchair takes right and moves 50 cm and
turns right and moves forward at a distance of 20 cm and
stopped. When we press the switch nearby the joystick it
shows the GPS location of the patient.

LCD display shows information are obstacle deducted,
Lat, Long, Right, Left, Backward, Forward. When obstacle
deducted the wheel chair get turn right and hold some
minutes
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Fig-4 Circuit Design and Simulation
6. CONCLUSION:

Our wheelchair can be made which can be operated by a
Joystick. Output of sensor can be applied to wire transmitter
circuit and can received at wheelchair circuit by receiver
circuitry. So, GPS module operation can arrange and display
the information. Instead of using acceleration motion
(eyebrow Movement), in future we can use IOT based human
machine interface to move wheelchair in different direction.
Using retina movement, we would be able to drive a
wheelchair. We can use voice command IC to interface our
voice signals with microcontroller.
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