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Abstract: 

Smart Wheel Chair is mechanically controlled devices designed to have self mobility with the help of the user command. This 

reduces the user‟s human effort and force to drive the wheels for wheelchair .The wheelchair is also provided with obstacle 

detection system which reduces the chance of collision while on the journey. Smart wheelchair has gained a lot of interests in the 

recent times. These devices are useful especially in transportation from one place to another. The machines can also be used in old 

age homes where the old age persons have difficulty in their movements. The devices serve as a boon for those who have lost 

their mobility. Different types of smart wheelchair have been developed in the past but the new generations of wheelchairs are 

being developed and used which features the use of artificial intelligence and hence leaves a little to tinker about to the user who 

uses the wheel chair. The project also aims to build a similar wheel chair which would have a sort of intelligence and hence helps 

the user on his/her movement. 
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1. INTRODUCTION 
 

The project is aimed at evaluating the performance of an 

operating system on a robotics. Before Going into its 

implementation, an introduction is needed to the parts involved 

in the project. The whole report is centered around the field of 

robotics and the use of embedded c to run applications on 

them. Hence an introduction to robotics and using embedded c 

as an programming language in them is provided. 

 

1.1 Robotics  

 Robotics can be described as the current pinnacle of technical 

development. Robotics is a confluence science using the 

continuing advancements of mechanical Engineering, material 

science, sensor fabrication, manufacturing techniques, and 

advanced algorithms. The study and practice of robotics will 

expose a dabbler or professional to hundreds of different 

avenues of study. Robotics can be defined as the science or 

study of the technology primarily associated with the design, 

fabrication, theory, and application of robots. While other 

fields contribute the mathematics, the techniques, and the 

components, robotics creates the magical end product. The 

practical applications of robots drive development of robotics 

and drive advancements in other sciences in turn. Crafters and 

researchers in robotics study more than just robotics. The 

promise of robotics is easy to describe but hard for the mind to 

grasp. Robots hold the promise of moving and transforming 

materials with the same elan and ease as a computer program 

transforms data. Today, robots mine minerals, assemble semi-

processed materials into automobile components, and assemble 

those components into automobiles. On the immediate horizon 

are self-driving cars, robotics to handle household chores, and 

assemble specialized machines on demand. It is not 

unreasonable to imagine robots that are given some task, such 

as reclaim desert into photovoltaic cells and arable land, and 

left to make their own way. Then the promise of robotics 

exceeds the minds grasp. 

 

1.2 Problem & Definition: Several studies have shown that 

both children and adults benefit substantially from access to a 

means of independent mobility, including power wheelchairs, 

manual wheelchairs, scooters, and walkers. For adults, 

independent mobility is an important aspect of self-esteem and 

plays a pivotal role in “aging in place.” For example, if older 

people find it increasingly difficult to walk or wheel them to 

the commode, they may do soless often or they may drink less 

fluid to reduce the frequency of urination. If they become 

unable to walk or wheel themselves to the commode and help 

is not routinely available in the home when needed, a move to 

a more enabling environment (e.g.,assisted living) may be 

necessary. In our system, we are developing a wheelchair 

which is operated by Bluetooth to which inputs in given by the 

android mobile. Our wheelchair is smart enough to detect any 

obstacle coming in front and can avoid it. To detect any 

obstacle, we are using a GP2 sensor. Whenever any obstacle is 

detected by the sensor, it sends signal to Atmega16 

microcontroller and the controller will control the movement 

of DC motor making it stop. Smart wheelchairs have been the 

subject of research since the early 1980s and have been 

developed on four continents. This article presents a summary 

of the current state of the art and directions for future research. 

 

2. WSN USING RASPBERRY-PI 

 

The systems described previously are taken part in gathering 

sensor physical information and saving them, they do have a 

few restrictions that are described in this project. For 

discovering exclusions in indicator systems, creating groups of 

information and placing predicted information principles and 

evaluating them against obtained principles is a good way of 

discovering defective indicator nodes and changing them, 

however, this project uses the atmega controller to control the 

wheels connected to servo motors and these are controlled by 

an smart mobile android application .here we use gp2 sensor to 

detect the direction and motion of wheel chair and if any 

obstacle comes it immediately detects and informs through 

buzzer   

 

2.1 Proposed System: In our system, we are developing a 

wheelchair which is operated by Bluetooth to which inputs in 
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given by the android mobile. Our wheelchair is smart enough 

to detect any obstacle coming in front and can avoid it. To 

detect any obstacle, we are using a GP2 sensor. Whenever any 

obstacle is detected by the sensor, it sends signal to Atmega16 

microcontroller and the controller will control the movement 

of DC motor making it stop. Smart wheelchairs have been the 

subject of research since the early 1980s and have been 

developed on four continents. This article presents a summary 

of the current state of the art and directions for future research. 

 

3. SYSTEM DESIGN 

 

 
Figure.1. System Design 

 

3.1 Hardware 

 

3.1.1 Atmega16 Microcontroller 
A microcontroller is a small computer on a single Integrated 

Circuit(IC). In modern terminology, it is a System On Chip or 

SOC. A microcontroller contains one or more CPUs (processor 

cores) along with memory and programmable input/output 

peripherals. Program memory in the form of Ferroelectric 

RAM, NOR flash is also often included on chip, as well as a 

small amount of RAM. Microcontrollers are designed for 

embedded applications, in contrast to the microprocessors used 

in personal computers or other general purpose applications 

consisting of various discrete chips. Microprocessors and 

microcontrollers are widely used in embedded systems 

products. Microcontroller is a programmable device. A 

microcontroller has a CPU in addition to a fixed amount of 

RAM, ROM, I/O ports and a timer embedded all on a single 

chip. The fixed amount of on-chip ROM, RAM and number of 

I/O ports in microcontrollers makes them ideal for many 

applications in which cost and space are critical. Atmega16 is 

an 8-bit high performance microcontroller of Atmel‟s Mega 

AVR family with low power consumption. Atmega16 is based 

on enhanced RISC (Reduced Instruction Set Computing) 

architecture with 131 powerful instructions. Most of the 

instructions execute in one machine cycle. Atmega16 can 

work on a maximum frequency of 16MHz. 

 

3.1.2 L298 MOTOR DRIVER 

 

Description 

The L298 is an integrated monolithic circuit in a 15- lead 

Multiwatt and PowerSO20 packages. It is a high voltage, high 

current dual full-bridge driver designed to accept standard TTL 

logic levels and drive inductive loads such as relays, solenoids, 

DC and stepping motors. Two enable inputs are provided to 

enable or disable the device independently of the input signals. 

The emitters of the lower transistors of each bridge are 

connected together and the corresponding external terminal 

can be used for the connection of an external sensing resistor. 

An additional supply input is provided so that the logic works 

at a lower voltage. 

 
Figure.2. Pin Description of L298 

 

3.1.2 GP2 Sensor 

GP2 is a distance measuring sensor unit, composed of an 

integrated combination of PSD (position sensitive detector) , 

IR-LED (infrared emitting diode) and signal processing circuit. 

The variety of the reflectivity of the object, the environmental 

temperature and the operating duration are not influenced 

easily to the distance detection because of adopting the 

triangulation method. This device outputs the voltage 

corresponding to the detection distance. So this sensor can also 

be used as a proximity sensor. 

 

Features 

1. Distance measuring sensor is united with PSD, infrared LED 

and signal processing circuit 

2. Short measuring cycle (16.5ms) 

3. Distance measuring range : 4 to 30 cm 

4. Package size (29.5 × 13.0 × 13.5mm) 

5. Analog output type 

 

3.1.3 Servo motor 

A servo motor is a simple electrical motor, controlled with the 

help of servomechanism. If the motor as controlled device, 

associated with servomechanism is DC motor, then it is 

commonly known DC Servo Motor. If the controlled motor is 

operated by AC, it is called AC Servo Motor. There are some 

special types of application of electrical motor where rotation 

of the motor is required for just a certain angle not 

continuously for long period of time. For these applications, 

some special types of motor are required with some special 

arrangement which makes the motor to rotate a certain angle 

for a given electrical input (signal). For this purpose servo 

motor comes into picture. This is normally a simple DC motor 

which is controlled for specific angular rotation with the help 

of additional servomechanism (a typical closed loop feedback 

control system). Now day‟s servo system has huge industrial 

applications. 

 

 
Fig.3. implementation of smart wheel chair 

 

3.2. Software: 
3.3 codevision avr: CodeVisionAVR is a C cross-compiler, 

Integrated Development Environment and Automatic program 
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generator designed for the Atmel AVR family of 

microcontrollers. The C cross-compiler implements nearly all 

the elements of the ANSI C language, as allowed by the AVR 

architecture, with some features added to take advantage of 

specificity of the AVR architecture and the embedded system 

needs. The compiled COFF object files can be C source level 

debugged, with variable watching, using the Atmel AVR 

studio debugger The Integrated Development Environment 

(IDE) has built-in AVR chip In- System programmer software 

that enables the automatical transfer of the program to the 

microcontroller chip after successful compilation. Besides the 

standard C libraries, the Code VsionAVR C compiler has 

dedicated libraries for: 

 

1. Alphanumeric LCD modules. 

2. Philips I2C bus. 

3. National Semiconductor LM75 Temperature sensor. 

4. Real Time Clocks (RTC). 

5. Maximum Semiconductor 1 wire protocol. 

6. Maximum Semiconductor DS1621 Thermometer/ 

Thermostat. 

7. SPI 

8. Power management. 

9. Delays. 

10. Gray code conversion. 

 

 
 

 
 

4. CONCLUSION 

This project elaborates the design and construction of Smart 

Wheel Chair with the help of Bluetooth Module. The circuit 

works properly to move as the command given by the user. 

After designing the circuit that enables physically disabled to 

control their wheel using an android application in their smart 

phones and it has also been tested and validated. The detection 

of any obstacle is successfully controlled by the 

microcontroller. As the person switches on the circuit and 

starts moving, any obstacle which is expected to lie within a 

range of 40cm will be detected by the GP2 sensor. This 

proposed system contributes to the self-dependency of 

differently abled and older people. 
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