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Abstract— Robots usually interact with people directly, and 

hence it is very important to find an easier way of user 

interface. Only few robotic systems use user friendly 

interfaces that posses the ability of controlling the robot by 

natural means, while issues such as manipulation and 

navigation in the environment have been focused primarily 

by earlier works. To promote a beneficial solution to this 

requirement, a system has been implemented through which 

the user can give commands to a wireless robot using 

gestures. With the help of this method, the robot can be 

navigated by the user by gestures using fingers, and thereby 

providing a way for interaction with the robotic system. By 

using image processing, command signals are generated 

from those gestures. Those command signals are then passed 

to the robot to navigate it in the specified direction. 
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I. INTRODUCTION 

Hand gesture recognition system can be used for interfacing 

between computer and human using hand gestures. This 

work presents the interface between the computer and the 

robot which provides serial communication.  Hand gestures 

are performed in front of a simple web camera which is 

mounted on the personal computer. The user will perform 

the gesture with bare hand. Dynamic hand motions are 

recognized with the help of some image processing 

algorithms such as RGB to gray code, algorithm and the 

command is given to the microcontroller. As soon as the 

microcontroller receives a command, it sends it to the motor 

which ultimately performs movements of the robot. An 

attempt is made to use simple algorithms and to provide 

more user friendly environment.  

II. LITERATURE SURVEY 

A. Finger Count Gesture Control: 

In this method, gestures are given by finger count method. 

The gestures are taken as the input to the webcam on the 

control station and further processing is done on each input 

frame to detect hand gestures and command is generated, 

which is to be given to the robot. The robot then moves in 

prescribed directions like forward and backward directions. 

B. Drawbacks: 

The proposed system Design of this project is complex and 

the finger count method is not efficient. 

C. Hand Gesture Recognition: 

Wysoski presented rotation invariant postures using 

boundary histogram. Camera used for acquire the input 

image, filter for skin color detection has been used followed 

by clustering process to find the boundary for each group in 

the clustered image using ordinary contour tracking 

algorithm. The image was divided into grids and the 

boundaries have been normalized. The boundary was 

represented as chord’s size chain which has been used as 

histograms, by dividing the image into number of regions N 

in a radial form, according to specific angle. For 

classification process Neural Networks MLP and Dynamic 

Programming DP matching were used. 26 static postures 

from American Sign Language are used in the experiments. 

Homogeneous background was applied in the work. 

Stergiopoulou suggested a new Self-Growing and Self-

Organized Neural Gas (SGONG) network for hand gesture 

recognition. For hand region detection a color segmentation 

technique based on skin color filter in the YCbCr color 

space was used, an approximation of hand shape 

morphology has been detected using (SGONG) network; 

three features were extracted using finger identification 

process which determines the number of the raised fingers 

and characteristics of hand shape and Gaussian distribution 

model used for recognition. 

D. Drawback: 

The performance of recognition algorithm decreases when 

the distance greater than 1.5 meters between the user and the 

camera. 

III. SYSTEM DESIGN AND FUNCTIONING 

 
Fig. 1: Block Diagram of Gesture Controlled Robot 

IV. SYSTEM COMPONENTS 

 Hardware Components 

1) Robot module 

2) Arduino Board 

3) Web Camera 

 Software Components 

1) Arduino Tool 

2) MATLAB Tool 

In this project, interaction between humans and the 

robot is provided through hand gestures. The general block 

diagram of gesture controlled robot is shown in Fig.1. 

Initially, the web camera records the gestures made by the 

users, and with the help of MATLAB tool the required 
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direction to be made is sent to the robot via wireless 

transceiver module. Once the arduino board which is 

mounted in the robot receives the serial signal from the 

transmitter, the robotic vehicle moves in the appropriate 

direction with to respect to the users gestures and condition. 

The robot moves according to the numerical points of the 

fingers shown. 

A. ARDUINO microcontroller: 

The Arduino Uno is a microcontroller board which is shown 

in Fig.2 is based on ATmega328. It has 14 digital 

input/output pins (of which 6 can be used as PWM outputs), 

6 analog inputs, a 16 MHz crystal oscillator, a USB 

connection, a power jack, an ICSP header, and a reset button 

.Arduino is connected to the PC using an USB port which 

acts like serial connection .Arduino programs are written in 

C or C++. 

 
                         Fig. 2: Arduino Board 

1) Specifications: 

Microcontroller ATmega328 

Operating Voltage 5V 

Input Voltage 7-9V 

Digital I/O Pins 14 

Analog Input Pins 6 

DC current per I/O Pin 40 mA 

Flash Memory 32KB 

Clock Speed HZ 

Table 1: Specifications of Arduino 

B. L239D: MOTOR DRIVER: 

L293D is a monolithic and integrated driver circuit which is 

shown in Fig.3. It drives the DC motor on either direction. 

Two DC motors can be controlled by a single L293D IC .It 

follows the concept of H-Bridge which is a circuit that 

allows voltage to flow in either direction. 

 
Fig. 3: Circuit Diagram of Motor Driver L239D. 

A single L293D IC has two h-Bridge circuits which 

can rotate two DC motors independently. It is mostly used in 

robotic applications for controlling DC motors.L293D pin 

diagram is given in Fig.4 which has four input pins, pins 2 

and 7 on the left and pins 15 and 10 on the right. Pins 

located at the left controls the rotation of motor located 

along the left side and the pins located at the right controls 

the rotation of motor located at the right side. The motors 

rotate on the basis of the inputs provided across the input 

pins as logic 1 or logic 0 

 
                 Fig. 4: Pin Diagram of L239D IC 

V. MATLAB 

The name MATLAB stands for Matrix Laboratory. It is 

used to integrate computation, visualisation, and the 

programming environment. MATLAB allows matrix 

manipulations, implementation of algorithms, creating 

interface between machines and humans, interfacing with 

programs written in other languages including C, C++, Java, 

FORTRAN, analyzing of data, developing algorithms and 

create models and applications. 

A. Use of MATLAB: 

MATLAB is widely used as a mathematical tool that allows 

matrix manipulation in science and engineering 

encompassing the fields of physics, chemistry, math and all 

engineering streams. It is used in arrange of applications 

including 

 Signal Processing and Communications 

 Image and Video Processing 

 Control Systems 

 Test and Measurement 

 Computational Finance 

 Computational Biology 

B. Image Processing in MATLAB: 

Digital Image Processing uses computer algorithms for 

creating, processing, communicating, and displaying digital 

images. Digital Image processing cam is used to convert 

signals from an image sensor into digital images, improve 

clarity and remove noise and other artifacts. Image 

Processing Toolbox in MATLAB provides a comprehensive 

set of reference-standard algorithms and workflow apps for 

image processing, analysis, visualisation and algorithm 

development. 
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C. Linear Smoothing Filter: 

Linear filters work on any digital image by convolution with 

a moving window .The moving window is called a kernel. 

The input pixel is always located at the centre of the kernel. 

The kernel has some non-zero part and is called as the 

support of the filter .Most filters has a square support, 

though some have rectangular or circular. Linear filters 

operate in the same way on every different input pixel .It 

smoothes everything equally at a faster rate. 

D. Gabor Filter Extraction: 

A number of banks are applied in a similar way as described 

above on iris images. But the difference lies in the 

application of these filters. In this method, the filters are not 

applied to the entire image at once, but applied locally on 

small parts of the image. In this way local information is 

calculated from each part and combined to form the global 

information that represents the entire iris image. The 

technique is implemented by dividing the original image 

into four equal parts. The original image is of size 64 * 256 

pixels. After division, each sub-image is of size 64 * 64 

pixels. Different banks of gabor filters are applied on these 

sub-images. Information from each sub-image is extracted 

and collected in a feature vector. A resultant feature vector 

is formed by combining the local feature vectors for both 

real and imaginary outputs and used for comparison. 

E. K-Means Algorithm: 

The process used in Κ-means clustering algorithm is 

iterative refinement that produces a final result. The 

inputs given to the algorithm are the number of 

clusters Κ and data set. The collection of features for 

each data point is referred to as data set. The algorithms 

starts with initial estimation for the Κ centroids, which 

can either be randomly generated or randomly selected 

from the data set. The algorithm then iterates between 

two steps: 

1) Data Assignment Step: 

Each centroid defines one of the clusters. In this step, 

all the data points are assigned to its nearest centroid, 

based on the squared Euclidean distance. More 

formally, the collection of centroids in a set, then each 

data point is assigned to a cluster based on the standard 

Euclidean distance. Let the set of data point assignments 

for each cluster centroid. 

2) Centroid Update Step: 

In this step,the centroids are recomputed.This is done by 

taking mean of all the data points assigned to the 

centroids cluster. 

3) Choosing K: 

The K-means algorithm helps in finding the clusters and 

data set labels for a particular pre-chosen K. In order to 

find the number of clusters in the data, the user should 

run the K-means clustering algorithm over a range 

of K values and evaluate the results by comparing.  

4) Bluetooth Module HC05: 

HC-05 is a wireless technology that is very helpful for data 

transfer over a short range of distances. The approximate 

distance range is around 10 meters. It works based on Serial 

Port Protocol (SPP) and is designed for transparent wireless 

serial connection setup. It is a Master/slave device. It acts as 

either Master or Slave. 

VI. RESULT: 

 
Fig. 5: Gesture Recognition 

VII. APPLICATIONS 

 Industrial Application 

 Medical Application 

 Defence Sector 

 Human prohibited areas lie nuclear plants 

VIII. CONCLUSIONS 

This paper describes the development of image processing 

system for a moving mechanism so that it becomes capable 

of identifying human gestures. This paper presents a 

preliminary approach to perform any type of image 

processing task in MATLAB and then interfacing it with 

serial port to the microcontroller355. Arduino Uno has been 

used for controlling the robot motion. The use of Bluetooth 



Finger Gesture Based Robot Control using Image Processing 

 (IJSRD/Vol. 6/Issue 02/2018/158) 

 

 All rights reserved by www.ijsrd.com 552 

module HC05 helps in wireless transmission, through which 

the robot could be handled from larger distance. 
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