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Abstract— the present manuscript deals with designing a 

robotic arm, which can be used to hold the objects. In this 

paper, a robotic arm with five finger of freedom is designed 

and is able to pick the objects with a specific weight. To 

facilitate the lifting of the objects, Servomotors with a torque 

of 11 kg are used. The programming is done on 8-bit 

Microcontroller using Embedded-c programming. The 

Microcontroller along with input pins is soldered on a PCB 

board. The input is given using a matrix keypad, which is an 

arm, plastic and elastic string fitted with certain angle of 

rotation. The keypad decide which finger to move and the 

signals are sent to the Microcontroller accordingly. In the 

world of robotics, this Robotic arm has been turned out to be 

trendy. This kind of the arms have many applications in the 

field of industrial robotics where the automation is required. 
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I. INTRODUCTION 

In the modern world, robotics has become popular, useful, 

and has achieved great successes in several fields of 

humanity. Robotics has become very useful in medicine, 

education, military, research and mostly, in the world of 

manufacturing. It is a term that has since been used to refer to 

a machine that performs work to assist people or work that 

humans find difficult or undesirable. Robots, which could be 

destructive or non-destructive, perform tasks that would have 

been very tedious for human beings to perform. They are 

capable of performing repetitive tasks more quickly, cheaply, 

and accurately than humans. Robotics involves the 

integration of many different disciplines, among them 

kinematics, signal analysis, information theory, artificial 

intelligence, and probability theory. These disciplines when 

applied suitably, lead to the design of a very successful robot. 

The first robotic hand was developed in the 1950s 

by a scientist named George Devil, Jr., before which robotics 

were largely the product of science fiction and the 

imagination. The development of robotics was slow for a 

while, with many of the most useful applications being 

involved with space exploration. The use of robots to aid in 

industrialization weren’t fully realized until the 1980s, when 

robotic hand began to be integrated in automobile and other 

manufacturing assembly lines. 

A robotic hand can be any of a number of 

mechanical, programmable devices that are designed to 

manipulate objects in a way that is similar to the human hand. 

The robotic hand is one of the most useful pieces of 

technology to be introduced in the 20th century, and quickly 

became a cornerstone in many areas of manufacturing. It can 

be used for many different jobs and functions that may be too 

tedious, difficult or dangerous for a human to do. You might 

first think of the automobile industry when thinking about 

robotic hand, but they can be used for many other useful tasks 

besides welding and painting auto parts. Robot hand can still 

have a much wider range of motion since their design can be 

purely up to the imagination of their creator. The joint that 

connects the segments of a robotic hand, for example, can 

rotate as well as moving like a hinge. The end of the robotic 

hand designed to actually do the work that it was designed for 

is known as the end effectors, and can be designed for 

practically any task, for example gripping like a hand, 

painting, tightening screws and more. These robots can be 

fixed in one place, for example along an assembly line, or 

they can be mobile so they can be transported to do a variety 

of tasks in different places. 

The hand itself is only responsible for positioning. 

An end effecter is necessary for actual environmental 

interaction. Some common choices are grippers, sprayers, 

grinders, welders, and vacuums, though many other options 

are available. There is a large variance in complexity, ranging 

from flush mounted, non-moving parts (magnets or sticky 

pads) to multi-jointed, multi-sensor parts with various inputs 

and outputs. End effectors are typically chosen based upon 

the application, and many hands will fit multiple end 

effectors. 

II. LITERATURE REVIEW 

The word robot originated from the Czech word robota, 

meaning work. A definition used by the robot institute of 

America is: “A robot is a programmable multifunction 

manipulator designed to move material, parts, tools, or 

specialized devices through variable programmed motions 

for the performance of a variety of tasks”.[1] 

This mechanical stimulation can be used to assist in 

the creation of virtual objects in a computer simulation, to 

control such virtual objects, and to enhance the remote 

control of machines and devices (telerobotics). It has been 

described as “doing for the sense of touch what computer 

graphics does for vision” [2]. 
The robots have to interact with their environment, 

which is an important objective in the development of robots. 

This interaction is commonly accomplished by means of 

some sort of arm and gripping device or end effector‟s [3]. 

In the robotic arm the arm has a few joints, similar 

to a human arm, in addition to shoulder, elbow, and wrist, 

coupled with the finger joints; there are many joints [2]. 

III. WORKING 

In the five fingers robotic arm the plastic five finger model is 

used in that five fingers of plastic are connected to plastic 

board. These fingers are made of plastic and each finger is cut 

at three position to get rotation of finger like human finger 

joint. Thread is attached at the tip of finger which is passed 

through the cut made to the finger in zigzag manner. So when 

we pull the thread it offers force to the tip of finger. Due to 

that force at tip finger bent at the position of joints. And we 

get the finger motion like normal human hand. We release the 

thread the applied force is removed and finger comes at its 

normal position. 
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These threads are control with the help of servo 

motor. Servo motor attached with a arm to its shaft. Threads 

are connected to these arms. For every individual finger a 

individual motor is connect. These motor are connected to 

ATmega328 microcontroller. And the commands are taken 

from matrix keypad which is interface to ATmega328. 

Accordingly command from keyboard the every motor 

operate hence every finger open and closed.   

A. Block Diagram 

 
Fig. 1: Block Diagram 

B. Algorithm 

1) Input: Signal from keypad, Direction of finger. 

2) Output: Selection of finger, Angular Motion of motor 

arm. 

3) Procedure: 

 Import keyboard library 

 Import servo library 

 Configure keypad 

 Configure servo motor 

If (key1 = high) 

 While (Motor1<=180) 

 Motor1=0 to 180 

If (key2 = high) 

 While (Motor1>=1) 

 Motor1=180 to 0 

 If (key4 = high) 

 While (Motor2<=180) 

 Motor2=0 to 180 

If (key5 = high) 

 While (Motor2>=1) 

 Motor2=180 to 0 

If (key7 = high) 

 While (Motor3<=180) 

 Motor3=0 to 180 

If (key8 = high) 

 While (Motor3>=1) 

 Motor3=180 to 0 

If (key* = high) 

 While (Motor4<=180) 

 Motor4=0 to 180 

If (key0 = high) 

 While (Motor4>=1) 

 Motor4=180 to 0 

If (key3 = high) 

 While (Motor5<=180) 

 Motor5=0 to 180 

If (key6 = high) 

While (Motor5>=1) 

 Motor5=180 to 0 

If (key9 = high) 

 Motor1=0 to 180 degree; 

 Motor2=0 to 180 degree; 

 Motor3=0 to 180 degree; 

 Motor4=0 to 180 degree; 

 Motor5=0 to 180 degree; 

If (key# = high) 

 Motor1=180 to 0 degree; 

 Motor2=180 to 0 degree; 

 Motor3=180 to 0 degree; 

 Motor4=180 to 0 degree; 

 Motor5=180 to 0 degree; 

Stop 

 

 
Fig. 2: Project Snap 

IV. CONCLUSION 

We have referred different research papers & we have design 

microcontroller based 5 fingered robotic arm which can pick 

object guided by the user, this robotic arm can be controlled 

by wired switch board. This arm can hold different object. 

The robotic arm is design in such way that it can copy most 

human finger mechanism. So it’s a Robotic arm which can 

replace damage human arm in future. 
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