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Abstract: Aiming lems of limited applications of digital twin technology in the field of industrial

robots, and incompl afld real mapping models, this paper proposes a method to build twin mapping model for
industrial robots. Firstly, kinematics model is established based on the Modified DH (M-DH) Method and driven by
the measured joint angle to realize the synchronous movement of the twin model and the physical entity. Secondly,
based on the Lagrangian method, the vibration model of the robot considering joint flexibility is established, and the
joint vibration signal is obtained, so as to realize the mapping of the twin model to the physical entity in the vibration
mechanism. Finally, taking a six axis industrial robot as an example, a twin space is built based on Unity3D (3D
graphics development engine), and the proposed method is verified. The experimental results show that the twin
trajectory is consistent with the measured trajectory, and the twin vibration data is consistent with the measured values
in the time domain, verifying the correctness and accuracy of the proposed mapping model.
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Fig. 1 Five-dimensional architecture of digital twin
for industrial robots
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Fig. 2 Twin mapping model of industrial robot
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Fig. 5 Schematic diagram of flexible joint
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