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Abstract- This Paper outlines the various stages of operations involved in the pick and place robotic arm. It is an automated 

material handling system is synchronizing the movement of robotic arm to pick the object moving on a conveyor belt. 

Nowadays various advanced robots are used in industries but still controlling is done manually or using processors likewise 

Adriano, microcontroller. But microprocessors have several disadvantages so these disadvantages can be overcome by 

Arduino. Here Arduino uno is used for controlling and operating robotic arm. All the various problems of this process have 

been analyzed properly and have been taken into consideration while programming and designing the pick and place robotic 

arm. 
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I. INTRODUCTION 
 

The robotic arm is a technical device that consists of the 

number of components, which are connected to each other 

using servo motors. The robotic manipulator can perform 

variety of simple tasks, such as grabbing and moving 

objects from one position to another. The robotic arm, 

according to the way it is controlled, belongs to one of the 
two subtypes: devices, which require human involvement 

to perform their task or autonomous ones. Autonomous 

robotic arms are extensively utilized for assembly lines. 

Such usage of robotic manipulators takes human errors 

out of equation and leads to the improvement in the 

quality and complexity of production.  

 

The robotic arms are also used for accomplishing tasks in 

the unreachable or dangerous conditions for humans, 

including but not limiting to the radioactive environment 

and space exploration. First models of robotic arms didn’t 

include any sensors and were expected to do only 
one specific task. However, throughout the time simple 

manipulators have become complex devices, which can 

analyze the environment and make decisions based on the 

collected data. The simplest devices, used in the modern 

industry, have two or three servo motors, serving as links 

for the arm parts, however increase in the complexity of 

tasks requires arm to have higher number of degrees of 

freedom.  

 

Even though during the last decade prices on robotic arms 

became more accessible, industrial robots we see in the 
market are with high speed, accuracy, which cause heavy 

expenses. This proect can serve as starting point for 

beginners to assemble and program low cost robotic arm, 

which can be controlled remotely as well as taught tasks 

by saving selected positions of the arm and then 

autonomously repeating task until new one is taught.  
 

II. DEVICE FABRICATION & 

COMPONENTS 

 
• Breadboard  

• Three Servo motors  

• IR sensor  

• OTG  

• Data cable  

• Arduino  

• Jumper wire  

• USB Cable  

• Smart phone and clamp  

 

III. FLOW CHART 

 

 
Fig 1. Flow Chart. 



 

 

© 2022 IJSRET 
1276 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 8, Issue 3, May-Jun-2022, ISSN (Online): 2395-566X 

 

 

IV. CIRCUIT DIAGRAM 

 
Fig 2. The circuit connection for Arduino Uno Robotic 

Arm. 

 

V. SYSTEM DESIGN 

 

 
Fig 3. Block diagram of Arduino based trainable robotic 

arm. 

 

Figure shows the block diagram of Arduino based 

trainable robotic arm. Micros Servos are controlled by 

sending an electrical pulse of variable width, or pulse 

width modulation (PWM), through the control wire. A 

servo motor can usually turn 180° in either direction. 

Robot Arm has 4 degrees of freedom which includes: 
Shoulder rotation, Elbow rotation, Wrist pitch and roll. 

Using just one input pin, servos receive the position from 

the Arduino and they go there. Internally, they have a 

motor driver and a feedback circuit that makes sure that 

the servo arm reaches the desired position.  

 

It is a square wave similar to PWM. Each cycle in the 

signal lasts for 20 milliseconds and for most of the time, 

the value is LOW. At the beginning of each cycle, the 

signal is HIGH for a time between 1 and 2 milliseconds. 

At 1 millisecond it represents 0 degrees and at 2 

milliseconds it represents 180 degrees.  

In between, it represents the value from 0–180. This is a 

very good and reliable method. A potentiometer is used to 
measure angular position. The varying voltage is directly 

proportional to the angular position of the shaft connected 

to the center of the potentiometer.  

 

This allows in obtaining an analog measurement of an 

angular position slide. A potentiometer is connected to the 

central axis of the servo motor. The potentiometer allows 

the control circuitry; monitor the current angle of the 

servo motor. If the shaft of the servo is at the correct 

angle, then the engine is off. If the circuit checks that the 

angle is not correct, the motor will turn in the right 

direction until the correct angle. Push buttons are used to 
store the value of the potentiometer which is used during 

teach mode, and the other is used during play mode that is 

which performs the continuous action until the next 

movement of the arm is changed. The snapshots of the 

robotic arm are presented here. 

 

 
Fig 4. Construction based trainable robotic arm. 

 

VI. CONCLUSION 

 
From observations, it can be shown that the robotic arm’s 

movement is precise, accurate, and is easy to control. The 

robotic arm can be developed successfully as the 

movement of the robot can be controlled precisely. This 

robotic arm control method is expected to overcome the 

problem such as placing or picking hazardous object in a 

very fast and easy manner.  

 

Advantages include:  

• The arm is trained; not programmed.  

• No traditional programming is required. Instead, it is 
manually trainable by in house staff, reducing the time 

and cost of third party programmers  

• Humans could get exemption from very tedious and 
lengthy tasks.  

• The arm is flexible for range of applications and re-
trainable for different tasks. 
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