
Multi-utility Robotic Arm Operated with Hand 
Gesture  

Mr. Vijay Bhan Dinkar, Dept. of Mechanical Engineering 
Rabindranath Tagore University, Bhopal 

 
Abstract 

Robotics is the fresh booming sector that will be very useful for society in the years to come. A 
robot is described by multiple scheduling movements for multiple functions as a multifunctional 
handler intended for the transfer of material, components, instruments or specialized devices. A 
robotic arm is a mechanical device that travels in a constructed pattern, with sensors that are 
precisely the same pattern at each moment. A robotic arm is made up of a number of joints 
linked by links. A robot arm with comparable features is generally programmable to a human 
arm.The robotic arm can be used with excellent precision to conduct a range of duties. The 
primary objective of using gestures is that they provide a more natural control system and a 
wealthy and intuitive way to interact with the robot scheme. Many kinds of wireless robots are 
being created today and are being used and used for different apps. These robots are presently 
used in many areas, including office, army, hospital, hazardous environmental and agriculture.In 
addition, for activities this can be difficult, dangerous or harmful for humans such as the 
collection of explosive chemicals or the treatment of radioactive materials. Readings from a 
volcano, diffusing bombs or in the worst possible scenario, the pick-and-pick and-place bomb in 
industry and many others. 
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servo motor 

INTRODUCTION 

The integration of technologies such as electronic and mechanical technology has brought a fresh 
branch, most known as mechatronics, into being. Mechatronics Robotics is a component. 
Robotics relates to the reproduction by machines of human behavior. Robotics is a vast field that 
helps us create some magnificent equipment that helps us in our daily life. Typical robots 
generally perform tough, hazardous and too complicated duties. It lifts heavy weight, and manual 
work can be performed with robots, for example welding[1]–[7].In less time, they can take the 
same course of action with greater precision. Various techniques have been used by many to 
construct a robotic weapon with wired or wireless methods of communication[8], [9]. The 
suggested robotic arm is designed to develop a system that operates on the robotic arm wirelessly 
with different methodologies, such as Hand Geste Recovery, Zigbee Wireless Communication 
Technology, MEMS3-axle accelerometers, flex sensors, etc. In the combination of these most 
recent techniques in one platform, design and development has been a true challenge.This 
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research is therefore carried out to design and create the multifunction robotic arm based in 
Zigbee with gesture recognition. While it is very simple to operate a robotic brake, its application 
needs a high standard of engineering mechanics, the Arduino platform, Atmega-328 AVR RISC 
high end microcontroller, electromechanical devices primarily sensors, root robotic arms and 
integrated systems. 

 

RESULT 
 

This scheme is a pick and position robotic arm with a hand gesture, wirelessly controlled gesture. 
The zigbee transceiver module operates on the 2.4 GHz ISM band frequency and is 50-80 meters 
long. An attacker enables palm motions and allows items to be picked and placed. First of all the 
hardware and later the software were developed into the scheme. Hardware design started with 
the design and testing of individual circuits. The PCB has been constructed using the software 
Protel PCB. Screen printing and the chemical (FeCl) etching method are used to produce the 
PCBs through manual method.The assembly of parts and soldering has been performed after the 
hole is drilled. This scheme worked reliably and the tests were performed with acceptable 
outcomes. The correct operation and reliability have been rigorously evaluated. Observations 
show that its motion is accurate, precise and simple to use prototype machine during tests. The 
unit actually has acceptable sizes, despite its various functions. The issue of putting or picking 
the item that will be very quickly and easily placed away from the user, will be resolved by this 
robotic arm control. 

 
CONCLUSION 

 
The goals of this project were achieved by developing the hardware and software for a wirelessly 
controlled robotic arm for the accelerometer and flex sensor, which moves the robot arm and 
operates according to your hand. The robot arm was effectively created as the robot motion can 
be exactly controlled. Microcontroller programming is used to drive the serving engine with 
Zigbee Wireless Application Protocol to control the robotic arm wirelessly. The Zigbee 
transmitter module operates on the 2.4 GHz ISM band frequency and is 50-80 meters wide.A 
gripper allows palm motions and enables items to be picked and placed. This scheme worked 
reliably and the tests with acceptable outcomes were conducted. The proper function and 
reliability was thoroughly evaluated. Observations show that its motion is accurate, accurate 
during tests. The prototype unit is user-friendly and simple to use. The unit has indeed acceptable 
sizes, although it has a number of functionalities. The issue, such as placement or selection of an 
item away from the user, should be addressed with this robotic arm control very quickly and 
easily. 
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