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ABSTRACT 

 The industry is moving from current state of automation to robotization, to increase 

productivity and to deliver uniform quality. The industrial robots of today may not look the 

least bit like a human being although all the research is directed to provide more and more 

anthropomorphic and humanlike features and super-human capabilities in these. 

  One type of robot commonly used in industry is a robotic manipulator or simply a 

robotic arm. It is an open or closed kinematic chain of rigid links interconnected by movable 

joints. In some configurations, links can be considered to correspond to human anatomy as 

waist, upper arm and forearm with joint at shoulder and elbow. At end of arm a wrist joint 

connects an end effector which may be a tool and its fixture or a gripper or any other device 

to work.  

 Here, the configuration of a robotic arm is changed such that two robotic arms are 

integrated into a single robot on a common waist with both the robotic arms performing the 

same operation. This will make a difference in the space occupied by an individual robotic 

arm and the time required to perform an operation without sacrificing the quality of 

performance. 

 

INTRODUCTION 

 An industrial robot is a general-purpose, programmable machine possessing certain 

anthropomorphic characteristics. The most obvious anthropomorphic characteristic of an 

industrial robot is its mechanical arm that is used to perform various industrial tasks. Other 

human-like characteristics are the robot's capability to respond to sensory inputs, 

communicate with other machines, and make decisions. These capabilities permit robots to 

perform a variety of useful tasks. The development of robotics technology followed the 

development of numerical control and the two technologies are quite similar. They both 

involve coordinated control of multiple axes (the axes are called “joints” in robotics), and 

they both use dedicated digital computers as controllers. Whereas NC machines are designed 

to perform specific processes (e.g., machining, sheet metal hole punching, and thermal 

cutting), robots are designed for a wider variety of tasks. Typical production applications of 

industrial robots include spot welding, material transfer, machine loading, spray painting, and 

assembly.  

 Some of the qualities that make industrial robots commercially and technologically 

important are the following: 

• Robots can be substituted for humans in hazardous or uncomfortable work environments. 

• A robot performs its work cycle with a consistency and repeatability that  cannot be attained 

by humans. 

• Robots can be reprogrammed. When the production run of the current task is completed, a 

robot can be reprogrammed and equipped with the necessary tooling to perform an altogether 
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different task. 

• Robots are controlled by computers and can therefore be connected to other computer 

systems to achieve computer integrated manufacturing. 

 

LITERATURE REVIEW 

Ritvars Grebers, Michele Gadaleta, Arturs Paugurs, Armands Senfelds, Ansis Avotins, 

Marcello Pellicciari: The energy consumption and electrical characteristics of a novel direct 

current (DC) power supplied industrial robot prototype are compared and analyzed with a 

state of the art alternating current (AC) supplied industrial robot. An extensive set of 

experiments shows an important reduction of the total energy consumption for different 

electrical power profiles measured in various robot trajectories with specific working 

temperatures. The recuperated energy is also analyzed in the different scenarios. 

Experimental results show that a DC type robot can be up to 12.5% more energy-efficient 

than an equivalent AC type robot. Richard Meyes, Hasan Tercan, Simon Roggendorf, 

Thomas Thiele, Christian Büscher, Markus Obdenbusch, Christian Brecher, Sabina Jeschke, 

Tobias Meisen: A major challenge of today’s production systems in the context of Industry 

4.0 and Cyber-Physical Production Systems is to be flexible and adaptive whilst being robust 

and economically efficient. Specifically, the implementation of motion planning processes for 

industrial robots, need to be refined concerning their variability of the motion task and the 

ability to adaptively deal with variations in the environment. In this paper, we propose a 

reinforcement learning (RL) based, cognition-enhanced six-axis industrial robot for complex 

motion planning along continuous trajectories as e.g. needed for welding, gluing or cutting 

processes in production. Our prototype demonstrator is inspired by the classic wire loop game 

which involves guiding a metal loop along the path of a curved wire from start to finish while 

avoiding any contact between the wire and the loop. Our work shows that the RL-agent is 

capable of learning how to control the robot to successfully play the wire loop game without 

the need of modelling the wire or programming the robot motion beforehand. Furthermore, 

the extension of the system by a visual sensor (a camera) allows the agent to sufficiently 

generalize the learning problem so that it can solve new or reshaped wires without the need of 

additional learning. It is concluded that the applicability of RL for industrial robots and 

production systems in general provides vast and unexplored potential for processes that 

feature variability to some extent and thus require a general and robust approach for process 

automation. Lars Larsen, Jonghwa Kim, Michael Kupke, Alfons Schuster: In times of 

industry 4.0 a production facility should be “smart”. One result of that property could be that 

it is easier to reconfigure plants for different products which is, in times of a high rate of 

variant diversity, a very important point. Nowadays in typical robot based plants, a huge part 

of time from the commissioning process is needed for the programming of collision free 

paths. This mainly includes the teach-in or offline programming (OLP) and the optimization 

of the paths. To speed up this process significantly, an automatic and intelligent planning 

system is necessary. In this work we present a system which can plan paths for industrial 

robots. We compare widely used sampling-based methods like PRM or RRT with 

Computational Intelligence (CI) based methods like genetic algorithms. 
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4.1 ANATOMY OF THE MODIFIED ROBOT 

 The anatomy of the modified robot looks like the one shown in              the Figure 4.1. 

 
Figure 4.1 Anatomy of the modified robot 

 

  The above figure shows the anatomy of the modified robot which consists of two 

arms of the robot fixed to a common swivelling base (“Waist “according to industrial robot 

nomenclature). 

4.3 FUNCTIONING OF THE ROBOT 

 The robot has two identical arms serving the same purpose with both the arms 

opposite to each other. The operation done by one arm is similar to that done by the other 

one.  

 This process will be similar to the situation when two individual identical robots are 

placed opposite to each other and are made to perform the operations simultaneously on 

opposite lines i.e., parallel lines. 

 The following figures of a Solidworks model illustrate the functioning of the robot 

during various stages of a pick and place operation. 

http://www.ijesm.co.in/
http://www.ijesm.co.in/


International Journal of Engineering, Science and Mathematics 

Vol. 7 Issue4, April 2018(special issue NCIME) 
ISSN: 2320-0294 Impact Factor: 6.765 
Journal Homepage: http://www.ijesm.co.in, Email: ijesmj@gmail.com Double-Blind 

Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed at: Ulrich's 
Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A 

  

386 International Journal of Engineering, Science and Mathematics 
http://www.ijesm.co.in, Email: ijesmj@gmail.com 

 

 

 
Figure 4.2 Structure of a pick and place robot 

 The above figure shows the Solidworks model of a pick and place robot with the 

modified configuration. 

 
Figure 4.3 Initial position of the robot 

 Figure 4.3 shows the initial position of the robot. It is the position before the robot 

does any operation. 
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Figure 4.4 Position of the robot during picking of an object 

 

 
Figure 4.5 Position of the robot during placing of the picked object 

 The figure 4.4 shows the position of the robot while it is picking up an object. Both 

the arms pick up an object simultaneously at different places. The placement of both the arms 

of the robot is assisted by the common waist rotation. 

 The figure 4.5 displays the position of the robot while it is placing the picked up 

object. Thus the common waist rotation can be utilized by both the arms to pick and place the 
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objects. 

 The above figures have demonstrated the functioning of this modified integrated 

robot. Adopting this configuration will help in reducing the shop floor space required for 

each robot. This will also result in the reduction of the input power given to the robot since 

there is only one waist in common for both the arms of the robot. 

 There will also be a reduction in the number of components required to achieve the 

robot control since both the arms can be controlled with a single set of controller system. 

 So it is more likely that this robot will save shop floor area, power input as well as the 

number of components required for the control system. 

 

 

CONCLUSION 

 The project work presented here is a work on industrial robotics. The configuration of 

an industrial robot is changed in a way such that two identical industrial robotic arms are 

integrated into a single robot with two arms with a common waist. The effect of modifying 

the robot has been studied with an example of two robotic cells; one with normal robot 

configuration and the other one with the modified robot configuration. With the calculations 

involving a few assumptions, an approximate result has been obtained which can be 

concluded that the robotic cell with the modified configuration has occupied lesser shop floor 

space than the one with ordinary configuration. 

 Also, this modified robot has been studied with another application of internal 

painting/coating of vessels in which the obtained result is that the cycle time required to paint 

a single work part has been reduced drastically. 
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