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Design and Implementation of Real-time Digital Twin in
Heterogeneous Robots using OPC UA
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Abstract As the manufacturing paradigm shifts, various collaborative robots are creating new markets.
Demand for collaborative robots is increasing in all industries for the purpose of easy operation,
productivity improvement, and replacement of manpower who do simple tasks compared to existing
industrial robots. However, accidents frequently occur during work caused by collaborative robots in
industrial sites, threatening the safety of workers. In order to construct an industrial site through robots
in a human-centered environment, the safety of workers must be guaranteed, and there is a need to
develop a collaborative robot guard system that provides reliable communication without the possibility
of dispatch. It is necessary to double prevent accidents that occur within the working radius of cobots
and reduce the risk of safety accidents through sensors and computer vision. We build a system based
on OPC UA, an international protocol for communication with various industrial equipment, and
propose a collaborative robot guard system through image analysis using ultrasonic sensors and CNN
(Convolution Neural Network). The proposed system evaluates the possibility of robot control in an
unsafe situation for a worker.
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