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Abstract

To improve the precision and compliance of human-robot interaction, a human-robot interaction
variable impedance control method based on sensorless technology is proposed. The core of the
variable impedance control is to utilize the velocity of the robot arm’s end-effector and the interac-
tion force in human-robot interaction. First, a velocity controller is designed to enhance the trajectory
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tracking performance of the robot arm’s end-effector, and a compensation force mechanism is de-
signed to avoid the measurement of the interaction force in traditional impedance control. Based
on the velocity controller and the compensation force mechanism, an integrated controller is con-
structed to achieve accurate trajectory tracking of the end-effector and online compensation of the
interaction force. The stability of the system under sensorless variable impedance control is proven
using Lyapunov theory. Finally, simulation results verify the effectiveness of the human-robot in-
teraction variable impedance control method based on sensorless technology.
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Figure 1. Two-link robot manipulator
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Figure 2. Interaction force and position tracking under impedance control
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Figure 3. Compensation force and position tracking under the proposed method
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Figure 4. Trajectory tracking error in the X and Y directions under impedance control
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Figure 5. Trajectory tracking error in the X and Y directions under the proposed method
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Figure 6. Torque in the X and Y directions under impedance control
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