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Dynamic Based Digital Twin System for Tensegrity Flexible Manipulator”
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(Dalian University of Technology, Department of Engineering Mechanics, State Key Laboratory of Structural Analysis,

Optimization and CAE Software for Industrial Equipment , Dalian 116081, China)

Abstract Continuum robots, due to their characteristics of flexible and large deformations, as well as
dexterous mobility, have become a development trend for enhancing safety and interactivity of robots in
the future. Digital twin is an important technical support to achieve coexistence and integration among
robots, environments and humans. This article focuses on the research of tensegrity flexible manipulator
and combines technologies such as digital twin and virtual simulation to enable deep integration of the
tensegrity manipulator in virtual and physical spaces. A data communication architecture is established to
achieve real-time data transmission, thereby enhancing the collaborative efficiency between the flexible
manipulator and humans. Moreover, dynamic obstacle avoidance in complex environments is considered
through collision detection feedback. Furthermore, a tensegrity flexible manipulator digital twin system
based on dynamics is developed, and the effectiveness of the constructed system is verified by the experi-
ments on bidirectional control of the tensegrity manipulator between virtual and physical domains. This

research provides a reference for remote intelligent monitoring and control of other robots.
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Fig.1 Digital twin system framework of tensegrity flexible manipulator
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Fig.2 Structural diagram of rod and torus elements
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Table 1 Model size comparison before and after compression

Model Before compression (kb) After compression (kb)

Camera 5263 178
Unit 365 11.1
Computer 38912 667
Case 137216 2724
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