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Abstract- Hand Gesture Recognition to control any device is one of the new techniques identified for Human Computer 
Interaction. As context to that in this paper we have proposed a Real Time Hand Gesture Recognition Technique in which user 
can do various gestures by hand in front of camera connected to device , although there is variation in background captured 
video is converted into frames and by using suitable pattern recognition technique gesture is analyzed and identified and given 
as a command to operate the robot. 
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I. INTRODUCTION 
 
In our day to day life we convey messages by using 
different gestures. Gestures may be nodding of head, 
waving of hand, facial expressions, eye movements 
and any body part movement. Here we are specially 
dealing with Hand Gestures i.e. Gestures created by 
hand. Once gestures are recognized they can be used 
in various applications like sign language recognition, 
virtual mouse to computer, television control, 
human/robot manipulation etc.   
 
To enlighten the project it has been decided that the 
identification would consist of counting the number of 
fingers that are shown by the user in the input picture 
and as per identified gesture command will be given to 
robot for its movement. 

 
 
II. RELATED WORK 
 
The use of hand gestures provides an interface 
between human and device to be controlled for human 
computer interaction. Till now many approaches of 
hand gesture recognition are proposed but as we are 
dealing with real time hand gesture recognition 
following work must be analyzed. 
Recent researches in computer vision have established 
the importance of gesture recognition systems for the 
purpose of human computer interaction. An extensive 
survey on Gesture Recognition is presented in. 
 
The main approaches for analyzing and classifying 
hand gestures for HCI include Glove based techniques 
and Vision based techniques. The data gloves method 

is quite expensive and forces the user to carry a load of 
cables which are connected to the computer and 
hinders the ease and naturalness of the user 
interaction. Computer vision based techniques are non 
invasive. These are based on the way human beings 
perceive information about their surroundings. 
Although it is difficult to design a vision based 
interface for generic usage, yet it is feasible to design 
such an interface for a controlled environment. 
 
Hasanuzzaman et al. presented a real-time Hand 
Gesture Recognition system using skin color 
segmentation and Multiple-feature based 
template-matching techniques. Yin and Xie created a 
fast and robust system that segments using color and 
recognizes hand gestures for human–robot interaction 
using a neural network.  Chen et al. Proposed a hand 
gesture recognition system to recognize continuous 
gestures before stationary background. The system 
consists of four modules: real time hand tracking and 
extraction, feature extraction, Hidden Markov model 
(HMM) training, and gesture recognition. GRS 
Murthy and RS Jodan presented a real time hand 
gesture recognition technique by using neural network 
as a pattern recognition technique. In this they have 
tested it for 10 different gestures and obtained 
satisfactory results. 
 
III. OVERVIEW OF PRAPOSED 

SOFTWARE SYSTEM 

 
Fig.1- Block Diagram of Proposed Software System 
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The aim of this paper is to present a model, based on 
pattern recognition techniques using pixel counting 
method for classifying the gestures into five 
categories: hand gesture showing one finger, two 
fingers, three fingers, four fingers and five fingers as 
shown in figure 2.  

 

 
Fig.2- Sample Gestures Under Consideration 

 
The images are captured using image acquisition 
toolbox in MATLAB and inbuilt camera to laptop. 
The block diagram of our proposed system is shown in 
figure 1. Here we have shown the recognition system 
for counting number of fingers shown by user. All 
videos are captured and saved to disc. We have 
implemented the method, using ordinary MATLAB 
platform with no special hardware beyond a web 
camera. 
Our proposed software system involves following 
steps. 
Step 1: First we have captured videos for background, 
gestures showing one finger, two fingers, three 
fingers, four fingers and five fingers. For finger count 
gestures, user has to pose the hand in horizontal or 
vertical manner only. 
Step 2: Using MATLAB function frame2im we have 
extracted frames from videos. As we have kept 
background constant we can obtain difference between 
input image and background by using MATLAB 
function imabsdiff. 
Step 3: Each image extracted from video is RGB 
image to convert it into Gray scale we use MATLAB 
function rgb2gray and then by setting experimental 
threshold image is converted to binary image. 
Step 4: For removal of noise from binary image we use 
MATLAB functions like bwmorph () which erodes 
and dilates the noisy pictures. 
Step 5: In feature extraction we have used simple pixel 
counting analysis based on following algorithm. 

If sum < range_1 
Then No fingers 

If range_1 < sum < range_2 
Then 1 finger 

If range_2 < sum < range_3 
Then 2 fingers 

If range_3 < sum < range_4 
Then 3 fingers 

If range_4 < sum < range_5 
Then 4 fingers 

If range_5 < sum 
Then 5 fingers 

Step 6: Once proper count is obtained i.e. gesture is 
identified, command is passed to robot for its 
movement. 
Step 7:   If hand gesture showing one finger robot will 
move forward, two fingers backward, three fingers 
left, four fingers right and five fingers robot will stop.  
 
IV. OVERVIEW OF PRAPOSED 

HARDWARE SYSTEM 

 
Fig.3- Block Diagram of Proposed Hardware System 

   
Our proposed hardware system involves following 
steps. 
Step 1: After detecting gesture command specific 
signal value is generated, unique for every gesture 
command. 
Step 2: As soon as the command is generated on the 
control station, it is written in a file with tagged word 
with it. This file is read by WiFly after regular 
interval. As it is a wireless communication, so WiFly 
communicates with the control station using a hotspot 
where control station is also in the same network 
Step 3: WiFly is connected to the microcontroller 
through stackable pins shown in Figure 14. When the 
process of communication starts, WiFly tries to 
connect itself with the hotspot. For that it requires 
SSID and passphrase of the hotspot. These are 
provided in the burned code of the microcontroller. 
After forming a successful connection with the 
hotspot, WiFly tries to get the access of the control 
station, with the provided IP address of the control 
station and port number of HTTP port which is by 
default 80. 
Step 4: L293D motor driver circuit takes digital signal 
as an input from the Arduino and gives digital output 
to the DC motors of the robot. 
Step 5: This is the final end product of robot consisting 
of all the hardware WiFly, Microcontroller and 
L293D motor Driver circuit on the robot chassis 
having power supply. Four DC motors are connected 
to this robot chassis to four wheels for movement. This 
is controlled through gestures by the user at control 
station. 
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V. EXPERIMENTS AND DISCUSSIONS  
 
We have captured all videos by using inbuilt camera of 
laptop and Image Acquisition Toolbox in MATLAB 
with 480*640 resolution size of images. All videos are 
taken against uniform background under normal 
lightening conditions.  
 
The main idea is to classify the gestures not to segment 
the gestures. The hand was the only object in the scene 
and there is no any restriction on user about distance 
of hand from camera. 
 
The proposed method was tested on ten different users 
showing test gestures such as one finger, two fingers, 
three fingers, four fingers and five fingers. Once the 
gestures are stored by capturing real time video by 
same user we have tested movement of robot. 
 
CONCLUSION 
 
We have proposed vision based gesture recognition 
using simple system connected with web camera to 
count the number of fingers. Here first hand of user is 
separated from background, and then image is 
converted into gray and binary.  
 
At last pixel counting analysis is made so as to classify 
the gestures and to have command signal for robot 
movement.  
 
We have experimented with different users for 
different lightening conditions, distance from camera 
and obtained satisfactory results. 
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