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Design of Robot Teleoperation System Based on Learning
from Demonstration and Gaze Tracking

HU Hao, CHAI Xinxue *
(School of Mechanical Engineering,Zhejiang Sci-Tech University , Hangzhou 310018 , China)

Abstract ; Aiming at the problem of traditional teleoperation system for medical robots, which lacks the cognition of task
and the judgment of operator’s subjectivity, a teleoperation system design strategy based on learning from demonstration
and gaze tracking was proposed. Firstly, Gaussian mixture model (GMM) and Gaussian mixture regression ( GMR)
were applied to learn the robot’s skills and realize the transfer of human-robot skills. Then, a virtual fixtures ( VF') with
artificial potential field method based on learning from demonstration was designed, and a force feedback algorithm was
designed. Finally, a webcam was used to discriminate the operator’s visual intention, and the intention recognition
results and the artificial potential field method were applied to the virtual fixtures force feedback algorithm, and
experiments were conducted. The research results show that the virtual fixtures force feedback teleoperation system based
on visual intention discrimination can discriminate the operator’s intention, effectively solve the problem that the
operator’s subjective intention was limited by the feedback force generated by the traditional virtual fixture, and enhance
the operator’s subjectivity in the process of teleoperation. It is an effective and practical force feedback control scheme in
the teleoperation control system. The research results can provide a theoretical basis for the practical application of robot
teleoperation system with the force-aware presence sensing motion in high-risk scenarios.
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Figure 1 Linkage coordinate of master and slave robots
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Figure 2 Incremental mapping method
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Figure 3 Artificial potential field method
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Figure 4 Teleoperation experiment platform
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Figure 7 GMM modeling results
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Figure 8 GMR learning results
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Figure 9  Obstacles point cloud information
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Figure 10 Attention line-of-sight discrimination

experiment of operator
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