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Abstract 
This paper may be helpful in making the living of handicapped people easy which will be helpful for the 

handicapped people to drive their wheelchair through finger operation. It is an opportunity to be a handicapped 

as independent. System comprises of integration of finger operation using digital image processing and 

embedded technology .According to the World Health Organization (WHO), between the 7 and 10% of the 

population worldwide suffer from some physical disability. In Latin-America the physically disabled are 

estimated in 55 million people, which represent the 9% of its total population. This census indicates that the 

most common disability is motor, followed by blindness, deafness, intellectual and language. All alone, the 

motor-disabled achieve 20 million in Latin-America and there is an anticipated continued growth due to 

increasing aging, longevity and accident related injuries. Wheelchairs make up a significant portion of the 

mobility assistive devices in use for those. Since the 1930s, the design concept of a wheelchair has been the 

same: a main frame, two large rear wheels and two small front wheels called casters. This basic design has been 

used to develop many of today’ wheelchairs by applying slight design modifications to produce lighter, more 

durable and more comfortable wheelchairs for people who use them on a daily basis. Finally it means that is 

affordable and beneficial by the people. 
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I. INTRODUCTION 
Wheelchair has always helped the disabled in 

moving from one place to another, but some find it 

uncomfortable for controlling it. Initially wheelchairs 

make up a significant portion of the mobility 

assistive devices in use with the design concept of a 

wheelchair has been the same: a main frame, two 

large rear wheels and two small front wheels called 

casters. [4]This basic design has been used to 

develop many of today’s wheelchairs by applying 

slight design modifications to produce lighter, more 

durable and more comfortable wheelchairs for 

people who use them on a daily basis. The current 

wheelchairs are mostly button driven, and cannot 

fully meet the need of the disabled and elder people. 

Whose autonomies are seriously affected by decline 

in their motor function and cognitive performance 

this is the survey done by WHO in 2002. This census 

indicates that the most common disability is motor, 

followed by blindness, deafness, intellectual and 

language. [1]Still various hands-free human machine 

interface have been developed for the disabled with 

the operations of head and tongue motion, speech, 

push-button, eye tracking but the proposed paper 

represent the image algorithm based finger operated 

wheelchair which is controlled by finger 

operations.[6]Use of this proposed technology is 

very much user friendly and requires very less 

muscle movement form the user.[9]An IR obstacle 

detection unit can be used which is fixed to the 

wheelchair to avoid possible collision. In such a way 

proposed technology shows embedded system and 

Digital image Processing together work for 

movement of wheelchair. 

 

1.1 Problem Statement 
In this era of the technology and healthcare are 

fast growing, there are still considerable amounts of 

physically challenged and elderly who find it 

difficult to move around in their house. But often 

quadriplegics and tetraplegia people will find it 

uncomfortable or somewhat difficult to control the 

wheelchair manually and will go in search of an 

external aid. Thus there is a need for an improved 

method of Navigation. [2][8]One such method 

proposed here is the gesture based navigation in 

which simple hand gestures forms the input to the 

system which is processed, recognized and used for 

navigating the wheelchair. By this method, the user 

with disability will find it comfortable for indoor 

navigation and does not need an external aid. 
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II. PROPOSED METHODOLOGY 
2.1 Block Diagram 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig1: Block Diagram of Finger Operated Wheelchair 

 

2.2 Description 

2.2.1 Camera 
Camera is used for image link and its permit 

computer for video conference station .Mostly 

webcam used for World Wide Web .We can use 

webcam for capturing image input from finger of 

user. For this we decide certain circumference of the 

camera. Webcam consist lens, image sensor, support 

electronics. The camera is connected to frame of the 

Wheelchair. The camera has to provide the User 

monitoring drive of the wheelchair Capabilities 

According to the JTAG Standard 

 

2.2.2 PC 
The image of the patient is received by the 

camera connected to the PC. In PC image is 

processed and the signal is given to the 

microcontroller (AVR) and the motor is drive 

accordingly 

 

2.2.3 AVR: Advance Virtual Risc 
The AVR is a modified Harvard architecture 8-

bit RISC single chip microcontroller. The AVR was 

one of the first microcontroller families to use on-

chip flash memory for program storage, as opposed 

to onetime programmable ROM, EPROM, or 

EEPROM used by other microcontrollers at the time. 

 

2.2.4 MAX 232  

It is used to communicate with AVR and PC via 

serial communication. The µc uses TTL CMOS 

technology 

 

2.2.5 Motors 
For Real time wheelchair stepper motors with 

appropriate gears is used. For small model motors of 

12 V DC motor are used. 

 

 

 

 

Table1: Operation of Motor 

OPERATION A B 

STOP LOW LOW 

CLOCKWISE HIGH HIGH 

ANTICLOCKWISE LOW HIGH 

START HIGH HIGH 

 

2.2.7 Algorithm for Movement of Wheelchair:-  

1. Start  

2. Grab an image  

1. Blurring the image  

2. Convert RGB to HSV  

3. Take HSV Thresholding  

4. Finger detection  

5. Gesture recognition  

6. END  

 

2.2.9 Flow Chart:  

 
Fig2: Flowchart for Finger Operated Wheelchair 

 

2.3 Flow Chart Description: 

2.3.1 Image Grab: 
Select an image for input. An image is capture 

by camera which is fixed on the frame of 
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Wheelchair. An image is an array, or a matrix, of 

square pixels arranged in columns and rows. Image 

can decide by user. 

 

 

 

 
Fig3. An image capture for Forward Operation                         Fig4. Blurred image of Forward Operation 

 

2.3.2 Blurring: 
[7]Blurring means that each pixel in the source 

image gets spread over and mixed into surrounding 

pixels. Another way to look at this is that each pixel 

in the destination image is made up out of a mixture 

of surrounding pixels from the source image. 

 

Benefits of Blurred Image: 
 Blurring an image reduces the sharpening effect, 

this makes the detection more accurate.  

 It minimizes the Salt & Pepper noise.  

 

Algorithm for blurring: 
 Traverse through entire input image array.  

 Read individual pixel colour value (24-bit).  

 Split the colour value into individual R, G and B 

8-bit values.  

 Calculate the RGB average of surrounding pixels 

and assign this average value to it.  

 Repeat the above step for each pixel.  

 Store the new value at same location in output 

image.  

 

2.3.3 RGB to HSV: 
There are two main colour spaces are RGB and 

CMYK. The RGB colour model relates very closely 

to the way we perceive colour with the r, g and b 

receptors in our retinas. RGB uses additive colour 

mixing and is the basic colour model used in 

television or any other medium that projects colour 

with light. It is the basic colour model used in 

computers and for web graphics, but it cannot be 

used for print production. The secondary colours of 

RGB – cyan, magenta, and yellow – are formed by 

mixing two of the primary colours (red, green or 

blue) and excluding the third colour. Red and green 

combine to make yellow, green and blue to make 

cyan, and blue and red form magenta. The 

combination of red, green, and blue in full intensity 

makes white. It is basically used for separation of 

colour from an image .To recognize exact input even 

it is in colour. 

 

HSV model give information about: H- Hue 

(Dominant colour) 

Specify the position of pure colour S-saturation 

(Presence of white colour) 

Describe the how white the colour is. E.g. pure red is 

fully saturated; tints of red have saturations less than 

1 

V-value (Brightness) 

Describe intensity of colour can be described as 

brightness in the colour. 

 

Advantages of HSV Over RGB:- 
 Strong model than RGB because it offers a more 

intuitive representation of the relationship 

between colors. .  

 HSV select more specific color.  

 
Fig5. HSV images of Forward Operation                    Fig6. Forward Operation image with Thresholding 

 

pixels in an image are marked as "object" pixels if their value is greater than some threshold value. This 
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convention is known as threshold above. Variants 

include threshold below, which is opposite of 

threshold above. 

 

2.3.5 Fingure Detection and Recognition: 

After the process of blurring, RGB to HSV 

conversion followed by thresholding the main and 

important part of proposed paper is that the finger 

recognition. The various methods available for this 

task But we are using computer graphics in which a 

trigonometric circle is used to recognize the 

movement of finger. 

 

Algorithm 

 Find width of input  

 Recognition of finger  

 Find the number of finger which cuts the 

circumference of circle  

 Find out the angle between finger and vertical 

line  

 If Midangle > 135 & midangle < 225 then move 

Forward  

 Midangle > 90 & midangle < 135 then  move left  

 Midangle > 225 & midangle < 270 then  move 

right  

 Else stop 

 Finger count = =2 then move reverse 

 

2.3.4 HSV Thresholding: 

Thresholding is the simplest method of image 

segmentation. From a greyscalw image, thresholding 

can be used to create binary image. 

  

 

III. RESULTS 
Table 2: Result of wheelchair movement 

Sir Finger Image Motor Motor % Accuracy 

no Movement  Movement Movement  

   Motor A Motor B 100 

1 Forward  Forward Forward 100 

      

2 Reverse  Reverse Reverse 100 

      

3 Left  Forward Reverse 100 

      

4 Right  Reverse Forward 100 

      

5 Stop  No No 100 

   Operation Operation  

      

IV. CONCLUSIONS 
The main objective of wheelchair to make easy 

life for handicapped people. It has been observe that 

the wheelchair essential tool for handicapped people. 

The wheelchair can be developed according to 

specific diseases. The AVR microcontroller is used 

for interfacing to wheelchair. The current driver and 

motor driver is necessary to set up proper current 

requirement and driving the motor. Here we take 

color image of finger recognition input, we can take 

for gray scale input which gives less accuracy in 

capturing image. 
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