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Design of adaptive human-robot coordination system

based on non-zero-sum game theory

YU Xinyi, LUO Huizhen, SHI Shuanwu, WEI Yan, OU Linlin
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

In order to improve the coordination of human-robot cooperation, this paper proposes an adaptive system of hu-
man-robot interaction based on non-zero-sum game. The system consists of inner loop and outer loop which are de-
coupled. In the outer loop, the human-robot cooperation control is designed by introducing a non-zero-sum game
method, and an energy function about human and robot force is constructed, and the optimal control is achieved by
solving the Nash equilibrium. The neural network estimator is employed to update the uncertain parameters in the
energy function and estimate the output force of human and robot. By designing the central value of the neural net-
work function, the relationship between the robot force and the tracking error is obtained to ensure the tracking per-
formance of the method. During the update process, the stiffness coefficient is adaptively adjusted when external
force exists, so as to realize the compliance and coordination of human and robot. In addition, a neural network
controller is designed in the inner loop, and the radial basis neural network is applied to approximate the unknown
robot dynamics model using the collected input and output data of robot system, which improves the tracking accu-
racy of the system. Simulation results verify the effectiveness of this method.

Key words: human-robot coordination, adaptive impedance control, non-zero-sum game, neural network
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