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Adaptive admittance control for dual-arm surgical robot using radial basis function neural

network

ZHANG Yan, HU Zhi
School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China

Abstract: Aiming at the problem of large force tracking errors caused by environmental stiffness changes when dual-arm
robot is assisting in opening soft tissues in head and neck surgery, an adaptive admittance control strategy based on radial
basis function (RBF) neural network is proposed for reducing force tracking error and improving system response speed. By
using RBF neural network to adjust admittance parameters online during surgery, the adaptability of the robotic arm to
different contact conditions and operation requirements is improved, thereby realizing fast and accurate force tracking. The
simulation experiment introduces the adaptive admittance control strategy based on RBF neural network into the dual-arm
force synchronous admittance control system and compares it with the traditional fixed-parameter admittance control to
prove its contact force control effect under the condition of variable contact environment parameters. The results demonstrate
that the adaptive admittance control strategy based on RBF neural network can effectively improve the force tracking
accuracy, response speed and anti-interference capability of dual-arm surgical robot.
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Figure 1 Dual-arm robot system for tissue traction
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Figure 2 Dual-arm force synchronous admittance control structure
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Figure 3 Position relationship between two robotic arms
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Figure 4 Deformation of the oral soft tissues
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Figure 5 Admittance structure of RBF neural network
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Figure 7 Comparison of simulation effects of dual-arm adaptive admittance control
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Figure 8 Comparison of simulation effects of dual-arm adaptation to admittance control force interference
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