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ABSTRACT  

A successful robotic system is possible only if there is a proper interaction between Human and Machine, this 

interaction is possible by using gestures and it is more efficient and much easier to communicate. We exploit 

this feature to innovate new technology for helping the society. Introduction of new technologies have 

reduced the gap between humans and machines is being reduced to ease the standard of living. Gestures have 

played an important role in diminishing this gap. Wireless Gesture controlled smart bot deals with 

implementation of an accelerometer based wireless hand gesture controlled smart Bot using 3-axis 

accelerometer. On an application basis, it is equipped for wheel chair for the handicapped to move 

around using the hand gestures. 
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I. INTRODUCTION 

Robotics is currently an evolving technique in the field of science. It is the new developing field which is of 

great use to people in the future. In these days there are numerous wireless robots that are being developed and 

used for various purposes. In order to increase the role of robot in our daily lives we need to find an effective 

and an efficient way of communicating with robots. There has been certain growth in area of human-machine 

interaction. One common form of interaction is Gestures. It includes body, face, fingers and hand gestures. We 

can make use of these robots for certain conditions where it’s not safe for humans like rescue operations. Robots 

can be designed to follow the user’s instruction and to carry on the task in a faster way. 

 Human interaction in this world is by of the five senses. Gestures have been the most ancient mode of 

communication, even before the language came into existence. In modern age, it is important to allow the 

machines to perform complicated tasks. Robots can be classified into two types: Self-governing robots and 

Remote controlled robots. In this paper we discuss about gesture controlled robot which is remote controlled 

robot. The output of the robots will be faster if they are communicated using gestures. Gesture can be defined as 

a non verbal way of communication by action of hand or other body parts. There are many ways to establish 

interaction between the machine and humans by capturing the gesture. It can be caught using a camera, 

Bluetooth or infrared waves, optical or motion technology. Operating machines have become more flexible after 

the arrival of Smartphone and other recent technologies. Smartphones are manufactured with inbuilt 

accelerometer which is used for gesture recognition and other tasks. Researchers have developed many devices 
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and robots that are operated and controlled by human gestures. Due to the growth in the field of science facial 

expressions and emotions can also be recognized. Gestures can be classified as: Online gestures and Offline 

gestures.  Online gestures are used for scaling and rotation purposes and Offline gestures are used for processing 

of human interaction with the machine. There are many real time applications of gesture in the Augmented 

Reality, Virtual mouse or keyboard, Robots that are socially assistive, sign languages recognition, detection of 

emotion from facial expressions, remote control, etc. 

III. PROPOSED WORK 

3.1 Working of accelerometer 

The ADXL335 is a 3-axis acceleration measurement system. Acceleration is measured by change in 

capacitance. It consists of three main parts-mass, spring and fixed outer plates. Mass is the movable part 

attached to the spring when acceleration is applied in particular axis, then the mass moves and capacitance 

between the fixed plates and mass changes, this results in change of capacitance which will give corresponding 

acceleration value. 

3.2 Working of Ultrasonic sensor 

The working principle of the Ultrasonic sensors is based on the reflection of sound waves. High 

frequency sound waves are emitted and when it encounters an obstacle . When an obstacle comes near the 

sensor the sound waves will reflect back after hitting the object, this will be in the form of an echo. The time 

taken by the sound waves to hit the object and travel back is measured to calculate the distance 

between the source and the obstacle. 

3.3 Working of Zigbee 

Zigbee module is used to transfer data wirelessly within the range of 10-100 meters. It consists of a transmitter 

and a receiver pair which accomplishes the wireless data transfer. Zigbee module will make use of RF frequency 

to transfer the data. Zigbee consists of Zigbee coordinator, router and end device. The coordinator will support 

and establishes a network and it also stores and handles the data which is acquired during transmitting and 

receiving. Zigbee routers will act as intermediate device which allows the data to flow through them to different 

devices. The function of End devices is to interact with the parent nodes so that the battery power is not wasted. 

By placing two zigbee modules, one on the Transmitter and the other on the receiver side will enable the data 

transfer in a faster manner. 

3.4 Working of Wireless Gesture Control Smart Bot 

The prime focus of wireless gesture control smart bot is to be able to control the direction of movement of a 

simple robot with hand gestures. The Accelerometer (ADXL335) is equipped on gloves of the users hand. The 

accelerometer is tilted in the direction of the gestures made by the user. This will generate analog values by 

change in capacitance in the Accelerometer. These analog values are sent to the Arduino. The Arduino 

processor acts as the brain of the bot. The analog signals are coded into specific set of instructions. Based on the 

values from the Accelerometer the Arduino assigns the directions. These set of instructions are then transferred 

to the receiver side with the help of ZigBee module (Tx). The ZigBee transmitter encodes the data and transfers 
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it wirelessly to the receiver zigbee module, where the data is decoded and sent to the Arduino. Then Arduino 

instructs the motor driver IC (L293D) to rotate the motors in the desired direction of the gestures made by the 

user. Ultrasonic sensor is used to stop the bot when an obstacle is detected or when the bot faces any hindrances 

during its movement. This is accomplished by linking the ultrasonic sensor to the Arduino to set the range of 

obstacles to be detected. This is preventory measure to ensure that the bot is not damaged during its movement. 

 

 

                                Fig 3.4: Block diagram of Transmitter and Receiver module  

IV. HARDWARE AND SOFTWARE REQUIREMENTS 

                                         

                                                  Table: 4.1 Hardware and Software requirements 

 

 

HARDWARE REQUIREMENT SOFTWARE REQUIREMENT 

1. Accelerometer-ADXL335 

2. DC motors 

3. Motor driver IC-L293D 

4. Ultrasonic sensor HC-SR04 

5. 9V Batteries 
6. Arduino UNO 

7. Zigbee module 

 

   1.   Arduino IDE 

 



 

146 | P a g e  

V.CONCLUSION 
As mentioned, this is a prototype of a smart vehicle based on “Hand Gesture Recognition”. This project will 

help the user to control the bot with hand gestures, this removes the use numerous buttons and joystick control 

and helps to control the bot with just hand gesture. The bot moves front when the palm is facing downwards and 

goes back when the user lift their  palm up and moves left when the user  turns left and moves right when user 

turn right, and stops when it’s horizontal to the ground. The accelerometer is as an input device the user will 

have an easy way to interact with the bot and it is low cost and easy to implement .The ultrasonic sensor will 

detect the obstacle and waits for the user input, this will help the bot to be safe and unharmed. 
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