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Abstract— This is review paper on electro-pneumatic robotic 

arm for pick and place. This will reduce the human efforts in 

industrial operations in case of lifting the objects. The pick 

and place robot consists of a robotic vehicle and robotic arm 

placed on it. The pick and place arm with a soft catching grip 

to grab the objects with it. The robotic movements and pick 

and place functionality everything can be controlled by the 

Android application. A Bluetooth module will be connected 

to the robotic system for communicating between the android 

phone and robot. The microcontroller used in it receives the 

commands from the android phone through Bluetooth 

connected to it and controls the DC motored connected to the 

robotic wheels and as well pick and place arm which is 

basically pneumatic cylinder (actuator) based mechanism for 

hassle free movements and good load carrying capacities. 
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I. INTRODUCTION 

Robots have their historical past though they came into 

existence only in 1961 when Animation Inc., USA introduced 

the first servo-controlled industrial robots. The background, 

however, can broadly be divided into three stages namely. 

1) Ancient and post historic ages   

2) Post-industrial renaissance age 

3) Microelectronics and microprocessor age 

 The popular American conception of a robot is that 

of an artificial man. A robot is imagined to be an 

anthropomorphic montage of bicycle parts and computer bits. 

 However, the technology of robots and, for the most 

part, any indication of their practical use, are left conveniently 

untouched. But real robots were being built and used to 

manufacture goods. Robot technology began in the United 

States and, without much fanfare, was put to use. 

 It was approximately 3000 years when the first signs 

of robot appeared. Although there might be other definitions 

in some ways more accurate, a simple definition of a robot is: 

"A Machine which automatically moves items, not part of 

itself, to positions chosen by the robot programmer and which 

gives the programmer a variety of positions to choose from". 

 In this highly developing society; time and man 

power are critical constrains for completion of task in large 

scales. The automation is playing important role to save 

human efforts in most of the regular and frequently carried 

works, for e.g. most of the industrial jobs like welding, 

painting, assembly, container filling etc. One of the major and 

most commonly performed works is picking and placing of 

jobs from source to destination. For this purpose, ‘pick and 

place robot’ may be used then select the appropriate name on 

the style pull-down menu. 

II. PROBLEM DEFINATION 

Robots are widely used for variety of tasks such as service 

stations, cleaning drains, and in tasks that are considered too 

dangerous to be performed by humans. A robotic arm is a 

robotic manipulator, usually programmable, with similar 

functions to a human arm. Humans today do all the tasks 

involved in the manufacturing industry by them. However, a 

Robotic arm can be used for various tasks such as welding, 

drilling, spraying and many more. It also brings about an 

increase in productivity which makes it easy to shift to 

hazardous materials. The robots interact with their 

environment, which is an important objective in the 

development of robots. This interaction is commonly 

established by means of some sort of arm and gripping device 

or end effectors 

III. LITERATURE SURVEY 

There are many robotic arms made till now for different 

purposes. But they are manufactured for either heavy loading-

unloading purposes or very specific purposes. Also many of 

them are manually controllable. These arms cost too much for 

the common purposes of picking up different objects .Many 

of them are routine modification on existing manually Self 

and Mutual learning in Robotic Arm, based on Cognitive 

systems Chetan Patil, Sushant Sachan, Rahul Kumar Singh, 

Kirti Ranjan, and Vikash Kumar controlled robotic arms. 

 One of the robotic arms with the learning algorithm 

is developed in the Integrative Neuroscience Department, 

Stem Cell & Brain Research Institute, France. The project 

involved development of a spoken language based posture 

and behavior editor for Lynx two-arm system, with 

autonomous sequence learning. Also a robotic arm with a 

specific purpose of human respiratory recording mechanism 

is manufactured in Institute for Robotics and Cognitive 

Systems, University of Lübeck, Germany. 

 A robotic arm with similar purpose of object picking 

is publicized by LEGO as Pro Challenge. It involves sensors 

and robust mechanical structure for manual control. Also, a 

“pick and place” robotic system is being developed at the 

University of Pisa, which involves motion planning and 

distance learning and very much different than the proposed 

arm .F. Larsson, E. Jonsson and M. Felsberg present a visual 

serving method based on a learned mapping between feature 

space and control space using Lynx Robotic arm [9] while G. 

Massera, S. Nolfi and A. Cangelosi describe the learning of 

robotic arm using neural network, but in simulations. 

Similarly R. Bianco and S. Nolfi describe the neural learning 

of robotic arm for grasping purpose on the basis of tactile 

sensors. Many attempts had been made to provide a suitable 

prosthetic device to be used as a mechanical artificial 

hand.Because of the unique movements possible of the 

human hand, it has proven to be very difficult to emulate with 

the use of such prosthesis. None of the references shown in 

the prior art truly depicting the application of decision making 

for the purpose of picking up objects. Further, they are 

characterized by complexity in construction and operation, 

and also include cost limitation. 



Pick & Place Electro-Pneumatic Robotic Arm 

 (IJSRD/Vol. 7/Issue 02/2019/243) 

 

 All rights reserved by www.ijsrd.com 888 

IV. LAW OF ROBOTICS 

Isaac Asimov conceived the robots as humanoids, devoid of 

feelings, and used them in a number of stories. His robots 

were well-designed, fail-safe machines, whose brains were 

programmed by human beings. Anticipating the dangers and 

havoc such a device could cause, he postulated rules for their 

ethical conduct. Robots were required to perform according 

to three principles known as “Three laws of Robotics”’ which 

are as valid for real robots as they were for Asimov’s robots 

and they are:  

[1] A robot should not injure a human being or, through 

inaction, allow a human to be harmed.  

[2] A robot must obey orders given by humans except when 

that conflicts with the First Law.  

[3] A robot must protect its own existence unless that 

conflicts with the First or Second law.  

 These are very general laws and apply even to other 

machines and appliances. They are always taken care of in 

any robot design.  

V. BASIC COMPONENT OF ROBOTIC SYSTEM 

Basic robot system has three main component; the 

manipulator, the controller, and the power source. The body, 

arms, and gripper structure called the manipulator while 

power source for robot can be electrical, hydraulic or 

pneumatic to operate the manipulator.  

Following are the essential components of a robot:- 

 Chassis: 

 
Fig. 5.1: Chassis [6] 

The above figure shows the basic structure of the chassis used 

in the robots. It is provided with two wheels and one skidder 

with the help of which the robot can move on a given path. 

The load of the whole assembly is carried by the chassis. 

 Gripper / End Effector 

End effectors are designed to grasp and hold an object that 

varies in size, shape, mass and physical properties. The end 

effectors should secure stable positioning of the object 

without any distortion. It should have high strength combined 

with small overall dimensions. 

 
Fig. 5.2: Gripper [6] 

 The above figure 5.3.1shows the type of gripper 

which can be used to pick the required box and place it in a 

defined place with accuracy. 

VI. PNEUMATIC CYLINDER 

 
Fig. 5.3: Pneumatic Cylinder 

 Pneumatic cylinder(s) (sometimes known as air 

cylinders) are mechanical devices which use the power of 

compressed gas to produce a force in a reciprocating linear 

motion.  

 The piston is a disc or cylinder, and the piston rod 

transfers the force it develops to the object to be 

moved. Engineers sometimes prefer to use pneumatics 

because they are quieter, cleaner, and do not require large 

amounts of space for fluid storage. 

 Because the operating fluid is a gas, leakage from a 

pneumatic cylinder will not drip out and contaminate the 

surroundings, making pneumatics more desirable where 

cleanliness is a requirement.  

VII. D.C. MOTORS 

Roderic Grupen [2008] presented the Motors are devices that 

convert electrical energy into mechanical energy. The D.C. 

motors that we have been dealing with here convert electrical 

energy into rotational energy. That rotational energy is then 

used to lift things, propel things, turn things, etc... When we 

supply the specified voltage to a motor, it rotates the output 

shaft at some speed. This rotational speed or angular velocity, 

is typically measured in radians/second {rad/s}, 

revolutions/second {rps}, or revolutions/minute {rpm}. 

 
Fig. 5.4: DC Motor [8] 

 The above diagram shows the actual mechanical 

construction of the DC series motor. Mechanically all DC 

motors have two main parts: 

1) The armature  

https://en.wikipedia.org/wiki/Mechanical_device
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2) The field poles 

 The mechanical power developed by motor results 

from the interaction between the magnetic fields created by 

the armature and the field poles. A motor is made up of many 

individual parts as follows: 

1) Commutator 

2) Armature Drive Shaft 

3) Brushes 

 Torque Speed Characteristics of D.C. Motor 

The quantitative measure of the tendency of a force to cause 

or change rotational motion is called torque. 

 The rate of rotation around an axis usually expressed 

in radians or revolutions per second or per minute is called 

speed. 

 
Fig. 5.4.1: Torque / Speed Curve of a Typical D.C. Motor 

[11] [8] 

 The graph above shows a torque/speed curve of a 

typical D.C. motor. Note that torque is inversely proportional 

to the speed of the output shaft. 

 The stall torque, , represents the point on the 

graph at which the torque is a maximum, but the shaft is not 

rotating.  

 The no load speed, , is the maximum output 

speed of the motor (when no torque is applied to the output 

shaft).  

VIII. MICROCONTROLLER 

8051Microcontroller-M.Mazidietal.explained that the 

microcontroller is a small, low-cost computer-on-a-chip 

which usually includes: 

 An 8 or 16 bit microprocessor (CPU) 

 A small amount of RAM 

 Programmable ROM and/or flash memory 

 Parallel and/or serial I/O 

 Timers and signal generators 

 Analog to Digital (A/D) and /or Digital to Analog (D/A) 

conversion 

 It is often used to run dedicated code that controls 

one or more tasks in the operation of a device or a system     

Microcontrollers usually must have low power requirements 

since many devices that they control are battery operated. 

 
Fig. 5.5: Photograph of an 89s51 microcontroller [3] 

 Microcontroller Module 

 
Fig. 5.5.1: Block diagram of Microcontroller Module Ref. 

Wikipedia 

IX. DESIGN CONCEPT 

Each part of this robot is essential as it plays major role in 

building suitable robot to perform the pick and place 

operation. Mechanical part is the structure of the robot 

meanwhile electronic part acts as the interface or connection 

between PIC and equipment for the robot to perform its task 

such as motor or sensor. Programming is the commands or 

codes that send certain signal to activate specific motor to 

perform pick and place operation.In this project, DC motors 

that being used for lifting purpose must have high torque and 

have strong braking system which can support the weight for 

entire robot arms and gripper. For gripper, selection DC 

motor must be made which much have enough torque where 

it must be able to pick and hold the object during lifting 

process. As for input, selection photoelectric sensor are 

suitable due of object that need to be pick up is in bright color 

and within it measurement limit. 

X. WORKING DESCRIPTION 

The Pick and Place robot working starts from getting the 

instruction from the android app installed in a smart phone. 

The android app consists of dedicated buttons to move the 

robot according to our requirement. As well, there will be 

buttons to control the pick and place functionality of arms. 

The below figure shows the android app how it look like The 

Bluetooth module is interfaced with microcontroller and 

connected to smart phone via Bluetooth. While pressing the 

corresponding button in the application, the app will send an 

ASCII command to the Bluetooth module, the controller will 

compare the received characters International Journal of 

Advance Research in Science and Engineering and perform 

the corresponding functions on the robotic wheels and pick 
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and place arms. For example, if the user pressed a forward 

button in the application, it will send an ASCII character to 

the Bluetooth module, the microcontroller compares the 

received character in programming, if it is matched then it 

will give the corresponding logic voltage levels to the port 

pins.  

 While robot moving or doing the pick and place 

functionality, if any fire is detected by the fire detection 

sensor, immediately it will rings a buzzer, the robot will stop 

moving further and the microcontroller will send the 

information to the user who operates the android phone. 

XI. WHY PICK & PLACE ROBOTS 

We have selected the pick and place robots for this particular 

process due to the following reasons:- 

1) Using of Human labour for the loading and unloading of 

the Batteries and also for packing purpose will consume 

more time. 

2) Even though Number of laborers is required more, the 

loading and unloading time should include allowances if 

laborers are considered. 

3) Moreover the work can be done easily using a single pick 

and place robot, which is used for both loading and 

unloading and pallezting purpose. 

XII. CONCLUSION 

The pick and place robot with android application control will 

be a smart robotic implementation in the field of robotics. It 

will be very useful in industrial purposes. The android 

application interface added a smart finish to the pick and 

place robot. This robot is also an economic one where the 

featured phones in people hands are replacing by smart 

Phones every where this days. 
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