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Abstract: 

Using an electrically powered wheelchair can mean a tremendous amount of independence for someone with a severe physical 

disability who can neither walk nor operate a “mechanical” wheelchair alone. The problem is that in many cases the disability causing 

that someone not to be able to walk also keeps her/him from reliab ly employing the hands. Unfortunately, the standard way of 

joystick, and it therefore does require certain”manual skills”. As a consequence, thinking about hands-free alternatives in this context 

of course appears interesting and promising, but most of all it is necessary. A common way to realize such an alternative control 

method is to monitor a specific bio-signal related to a certain bodily function of the user – such as brain-waves, muscular activity, or 

eye posture – and to react to the detection of a particular pattern in the monitored signal. By wilfully generating one of those patterns, 

the user can thus trigger the corresponding reaction. 
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I. INTRODUCTION  

Assistive Technology (AT) refers to any item, piece of 

equipment, or system, whether acquired commercially, 

modified, or customized, that is commonly used to increase, 

maintain, or improve functional capabilities of individuals with 

disabilit ies. The spectrum of disabilit ies varies widely in type 

and severity. AT encompasses an enormous range of devices, 

including mobility aids, augmentative communicat ion devices 

(voice synthesizers and communication boards), prosthetic and 

orthotic devices, and a myriad of adaptive computer equipment. 

AT can be “low- tech” (a cup-holder for a wheelchair tray) or 

“high-tech” (brain computer interfaces for communication and 

environmental control). AT can help people with disabilities 

improve their quality of life, contribute economically and 

socially, and increase their independence. In spite of potential 

usefulness, the availability of appropriate AT for people with 

disabilit ies may be problemat ic. Most notably, due to the 

specialized needs of each person with a disability, the market for 

one particular assistive device may be exceedingly s mall, 

driving up the cost of specialized assistive devices. The high 

cost of AT compounds the problem of finding an appropriate AT 

device: people may not be able to afford to try different devices 

and loan programs can be cost-prohibitive. Second, due to small 

markets, and the limited capacities of the AT commercial sector, 

appropriate assistive devices may simply not exist for many 

specialized needs, or potential users may not be aware of them. 

A large group of AT devices is available, that are controlled by 

switches. The switch integrated hand splint, blow-n-suck (sip-n-

puff) device, chin control system, and Electromyography (EMG) 

switch are all switch based systems and provide the user with 

limited degrees of freedom. A group of head-mounted assistive 

devices has been developed that emulate a computer mouse with 

head movements. Cursor movements in these devices are 

controlled by tracking an infrared beam emitted or reflected 

from a transmitter or reflector attached to the user's glasses, cap, 

or headband. Tilt sensors and video-based computer interfaces 

that can track facial features have also been implemented by 

many researchers. One limitation of these devices is that only 

those people whose head movement is not inhibited may avail 

this technology. Another limitat ion is that the user's head should 

always be in positions within the range of the device sensors. 

For example the controller may not be accessible when the user 

is lying in bed or not sitting in front of a computer. Another 

category of computer access systems operate by tracking eye 

movements from corneal reflect ions and pupil position. Electro-

oculographic (EOG) potential measurements have also been 

used for detecting the eye movements. A major limitation of 

these devices is that they affect the users' eyesight by requiring 

extra eye movements that can interfere with users' normal visual 

activities such as reading, writing, and watching. Till date, very 

few assistive technologies have made a successful transition 

outside research laboratories and widely utilized by severely 

disabled in their routine life. Many technical and psychophysical 

factors affect the acceptance rate of a particular Assistive 

Technology. The most important factors are the ease of usage 

and convenience in control. Operat ing the assistive device must 

be easy to learn and require minimum effort on the user’s part. 

The device should be small, unobtrusive, low cost, and non- or 

minimally invasive. Finally, a factor that is often neglected is 

that the device should be cosmetically acceptable. Moreover, a 

disabled person would never want to look different from an 

intact person. 

 
1. System architecture  

 
Figure 1: Architecture for tongue sensor. 
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The above figure shows the architecture for wheel chair 

controlling using tongue sensor. Tongue sensor is equiped with 

four IR pairs. It comes with like a headset, the four sensors are 

placed on the cheek. Whenever tongue is moved left side 

upwards then the chair will move in forward direction. If it is 

moved to left  side downwards then the chair will move to right 

direction, similarly fo r rightside upwards then the chair will 

move left direction.If it is move to right side downwards the the 

chair will move back direction. Whenever sensor is detected that 

signal send to the chair through RF transmitter and the RF 

receiver recives the signal and decodes it and send to the 

controller. The controller takes corresponding operation. Here 

the controller is raspberry pi board. It is one of the user friendly 

credit card sized computer. 

 
1.1 Ras pberry pi  board     

 
The first stage of the implementation is to prepare the Raspberry 

Pi 3 module for its first boot; this is done by downloading the 

latest version of the Raspbian operating system from the official 

Raspberry Pi website. A microSD card is the formatted using SD 

Formatter; it’s then flashed with the Raspbian OS using Win32 

Disk Imager. The first boot is then completed on the Raspberry 

Pi connecting the required peripherals, such as power supply, 

keyboard, mouse, Ethernet cable, etc. The Raspberry Pi for 

optimal operation requires a quality power supply; the Pi can be 

driven by using any Micro USB based mobile phone chargers 

with a good current rat ing, and this system is powered by a 5V 

2A power bank for uninterrupted operation. Since the Raspberry 

Pi doesn’t natively support wireless internet a USB Wi-Fi 

dongle is used for connectivity; the Pi also has an Ethernet port 

which can be used to gain wired internet access. Using Python 

programming language preinstalled on Raspbian the source code 

of the system is provided and tested appropriately. The USB 

Camera is interfaced; the GPIO p ins are programmed using 

commands in Linux and Python in this stage. The camera is 

interfaced to the Pi via the USB port and the door lock module is 

interfaced via the GPIO p ins on the Pi.  

 
1.2 Relay: 

 
A relay is an electrically operated switch. Current flowing 

through the coil of the relay creates a magnetic field  which 

attracts a lever and changes the switch contacts. The coil current 

can be on or off so relays have two switch positions and they are 

double throw (changeover) switches.  Relays allow one circuit to 

switch a second circuit which can be completely separate from 

the first. For example a low voltage battery circuit can use a 

relay to switch a 230V AC mains circuit. There is no electrical 

connection inside the relay between the two circu its; the link is 

magnetic and mechanical.  Relays are very simple devices. 

There are four major parts in every relay. They are  

 
 Electromagnet 

 Armature that can be attracted by the electromagnet  

 Spring  

 Set of electrical contacts 

 

1.3 DC motor: 

DC motors are configured in many types and sizes, including 

brush less, servo, and gear motor types. A motor consists of a 

rotor and a permanent magnetic field stator. The magnetic field 

is maintained using either permanent magnets or 

electromagnetic windings. Motors are the devices that provide 

the actual speed and torque in a drive system.  This family 

includes AC motor types (single and multiphase motors, 

universal, servo motors, induction, synchronous, and gear 

motor) and DC motors (brush less, servo motor, and gear motor) 

as well as linear, stepper and air motors, and motor contactors 

and starters. 

 
1.4 RF transmitter and receiver  

 
The 10 kHz to 300 GHz frequency range that can be used for 

wireless communication. Also used generally to refer to the 

radio signal generated by the system transmitter, or to energy 

present from other sources  that may be picked up by a wireless 

receiver. 

 
Figure. 2. RF receiver  

 
Figure. 3. RF trans mitter  

 
The TWS-434 extremely s mall, and are excellent fo r 

applications requiring short-range RF remote controls.  The 

transmitter module is only 1/3 the size of a standard postage 

stamp, and can easily be placed inside a small plastic enclosure. 

TWS-434:  The transmitter output is up to 8mW at 433.92MHz 

with a range of approximately 400 foot (open area) outdoors.  

Indoors, the range is approximately 200 foot, and will go 

through most walls. The TWS-434 transmitter accepts both 

linear and digital inputs can operate from 1.5 to 12 Volts-DC, 

and makes building a miniature hand-held RF transmitter very 

easy. The TWS-434 is approximately 1/3 the size of a standard 

postage stamp. 

 
1.5 IR pair  

 
An IR sensor is basically a device which consists of a pair of an 

IR LED and a photodiode which are collectively called a photo-
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coupler or an opto-coupler. The IR LED emits IR radiat ion, 

reception and/or intensity of reception of which by the 

photodiode dictates the output of the sensor. An IR sensor is a 

device which detects IR radiation falling on it.  

 
II. RES ULTS  

 
Figure. 4. Control Device with tongue sensor 

 

 
Figure .5.Hardware device for  wheel chair 

 
III. CONCLUS ION  

An infrared (IR) sensor based wireless assistive technology has 

been developed for people with severe disabilit ies to lead a self-

supportive independent life by enabling them to control their 

environment using their tongue. This technology works by 

tracking the movements of tongue that depending on the can 

control the wheelchair using RF t ransceiver. 
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