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Abstract: In many application of controlling robotic gadget 

it becomes quite hard and complicated when there comes 

the part of controlling it with remote or many different 

switches. Mostly in military application, industrial robotics, 

construction vehicles in civil side, in this field it is quite 

complicated to control the robot or particular machine with 

remote or switches, so a new concept is introduced to 

control the machine with the movement of hand which will 

simultaneously control the movement of robot. Our paper 

shows that the robot basically works on principle of 

acceleration. Acceleration sensor whose output varies 

according to acceleration applied to it. Output of sensor is 

fed to µC & depending on the hand movement the robot will 

move in specific direction. The robot and gesture device are 

connected wirelessly via zigbee module. 

 

I. INTRODUCTION 

Human computer interaction (HCI) also named Man-

Machine Interaction (MMI) refers to the relation between the 

human and the computer or more precisely the machine, and 
since the machine is insignificant without suitable utilize by 

the human. Hand gesture recognition system received great 

attention in the recent few years because of its ability to 

interact with machine efficiently through human computer 

interaction [1].  In the early years the only way to 

communicate with a robot was to program which required 

extensive hard work. With the development in science and 

robotics, gesture based recognition came into life. Gestures 

originate from any bodily motion or state but commonly 

originate from the face or hand. Gesture recognition can be 

considered as a way for computer to understand human body 
language. A gesture is an action that has to be seen by 

someone else and has to convey some piece of information. 

Gesture is usually considered as a movement of part of the 

body, esp. a hand or the head, to express an idea or meaning. 

Gesture recognition technologies are much younger in the 

world of  today. At this time there is much active research in 

the field and little in the way of publicly available 

implementations. Several approaches have been developed 

for sensing gestures and controlling robots. Glove based 

technique is a well-known means of recognizing hand 

gestures. It utilizes a sensor attached to a glove that directly 

measures hand movements. A Gesture Controlled robot is a 
kind of robot which can be controlled by hand gestures and 

not the old fashioned way by using buttons. The user just 

needs to wear a small transmitting device on his hand which 

includes a sensor which is an accelerometer in our case. 

Movement of the hand in a specific direction will transmit a 

command to the robot which will then move in a specific 

direction [4]. 
 

 

II. BACKGROUND 

Programming and control of robot through the use of the 

robot teach pendant is still a tedious and time-consuming 

task that requires technical expertise. Therefore, new and 

more intuitive ways for robot programming and control are 

required [2]. With the ever-increasing diffusion of computers 

into the society, it is widely believed that present popular 

mode of interactions with computers (mouse and keyboard) 

will become a bottleneck in the effective utilization of 

information flow between the computers and the human [3]. 

The user interface (UI) of the personal computer has evolved 
from a text-based command line to a graphical interface with 

keyboard and mouse inputs. However, they are inconvenient 

and unnatural. The use of hand gestures provides an 

attractive alternative to these cumbersome interface devices 

for human-computer interaction (HCI). User’s generally use 

hand gestures for expression of their feelings and 

notifications of their thoughts. In particular, visual 

interpretation of hand gestures can help in achieving the ease 

and naturalness desired for HCI [3]. Gesture Recognition 

methodology has become increasingly popular in a very short 

span of time. The low- moderate cost and relative small size 
of the accelerometers are the two factors that makes it an 

effective tool to detect and recognize human body gestures. 
 

III. ACCELERATION 

Acceleration is the rate of change of velocity with respect to 

time. The SI unit for acceleration is the meter per second 

squared (m/s2).  
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IV. PROPOSED MODEL 

 
Fig 1: Transmitter Block Diagram 

 
Fig 2: Receiver Block Diagram 

In our paper Gesture Controlled Robot, the principle of 

operation is based on acceleration. One acceleration sensor 

whose output is analog, varies according to acceleration 

applied to it, by applying simple formula we calculate the 

amount of tilt & output of tilt will decide to move in which 

direction. Fig 1 shows transmitter block diagram which 

consist of accelerometer sensor, microcontroller, power 

supply and zigbee transmitter. Fig 2 shows receiver block 

diagram which consist of zigbee receiver, microcontroller, 

motor driver circuit, motors and power supply. 

 

V. TECHNICAL REQUIREMENTS 
The technical requirements chosen as a basis for the efficient 

functioning of the system are as follows: 

 

A. Microcontroller: 

PIC16F877A is used as the hardware platform. It is the 

controlling unit, to which all other components 

(Accelerometers, Motors, Zigbee modules etc.) are 

interfaced. Two such microcontrollers are used in this 

project, one at the Transmitting end and one at the Receiving 

end. 

B. Zigbee Module: 
This module consists of further two parts: Transmitter (Tx) 

and Receiver (Rx). An Encoder Circuit and a Decoder 

Circuit is used along with the Transmitter and Receiver 

respectively in order to transmit and receive the 

message/signal. The native communication task is done by 

this module. The Zigbee Module works on the frequency of 

2.4GHz. 

 

C. Accelerometer:  

An accelerometer measures gravitational force or 

acceleration. By tilting an accelerometer along its measured 

axis, one can read the gravitational force relative to the 
amount of tilt. Most accelerometers available today are small 

surface mount components, so you can easily interface them 

to a microcontroller. There are three axes that can be 

measured by an accelerometer and they are labelled as X, Y 

and Z. Each measured axis represents a separate Degree of 

Freedom (DOF) from the sensor—thus a triple axis 

accelerometer might be labelled as 3 DOF. In this project, 

only 2 axes namely X and Y are used. The accelerometer 

used in this paper is ADXL202. 
 

 

VI. WORKING 

Accelerometer sensor will capture the hand gestures and its 

output will be given to microcontroller. Microcontroller will 

process the data and transmit it through zigbee transmitter. 

The robot consist of zigbee receiver which will receive the 
signal transmitted by the the zigbee transmitter. Output of 

zigbee receiver will be given to microntroller which will 

provide data to motor driver circuit which will trigger the 

motors. The movement of the robot is in accordance with the 

tilt of the accelerometer which will b assembled on the glove 

wore by the user. 

• When person tilt his hand in forward direction chair will 

move in forward direction.  

• If person tilt his hand in backward direction chair will 

move in backward direction.  

• If person tilt his hand in left direction chair will move in 
left direction. 

• If person tilt his hand in right direction chair will move in 

right direction. 

 

VII. CONCLUSION 

Hence we are using gesture recognition as a human machine 

interaction technique to control our robotic gadget just by 

movement of hand. We are aiming at making this project at 

the lowest possible cost. The combination of the 

accelerometer with the microcontroller and the motors will 

help communicate with the robot wirelessly using zigbee. 

We are presently trying different ways to improve the 
specifications such as range. This project has a very good 

scope in different fields which makes it user friendly and a 

good option for versatile uses. 
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