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Abstract 

Digital twin is one of the emerging areas of research and technology development and the 

enabling technologies of Smart Manufacturing and Industry 4.0. This study aims to develop 

and demonstrate a proof-of-concept prototype with a case study of the digital twin of a 

robotic system. The system has two main elements: the virtual element and the physical or 

the real element. The virtual element of system has been built based on the Unity platform, 

which is a cross-platform game engine developed by Unity Software Inc., and the physical 

element was built with the use of two servomotors and the NVIDIA® Jetson Nano™ 

Developer Kit. The virtual and the physical elements are connected and communicated via 

using the TCP socket protocol suite. A digital twin model of the ABB IRB 120 robot was 

successfully developed and demonstrated. The collected data include the joint angle position 

values of the physical and virtual models, and they are stored both locally and in the cloud for 

the future system development, which can be used as for minimizing the errors between the 

physical and virtual models of digital twins of robotic systems. The successfully developed 

digital twin model can be considered as the cost-effective solutions for demonstrating and 

evaluating potential applications of digital twins in industrial practices as well as in higher 

educations and research. 
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