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A Study on Hybrid(Position/Force) Control of Robot Using Time Delay Control
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Abstract

Robot position/force control has been a difficult task owing to the interaction between a robot
and an environment with a rather high stiffness. In addition to the dynamic instability, the
interaction causes the following problem:1) chattering at steady-state, 2) dynamic coupling
effect of robot, and 3) performance degradation due to a tilted environment. To solve the
problem, the Time Delay Control(TDC), which has been known to be quite robust to plant
uncertainties and disturbances, has been applied. In conjunction to TDC, the following three ideas
were also used : 1) To reduce the amplitude of the chattering at the steady state, a novel scheme
was adopted to enhance the resolution of A/D conversion for the force sensor. 2) To reduce the
dynamic coupling, a trajectory type position command was tried on a comparative basis to the
step command, as well as a more accurate mass matrix was used instead of the constant mass
matrix. 3) And finally to improve the performance in the tilted environment, force derivatives
instead of position derivatives were used in the TDC law. Computer simulations and experiments
resulted in obvious improvments on the quality of the hybrid control, thereby clearly demonstrat-
ing the effectiveness of TDC with the proposed ideas.
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Table 2 Dimension of robot

Arm No. | Mass | Length | Reduction ratio
Arm1 |11.17 kg| 35cm 100:1
Arm 2 6.87 kg | 28.5cm 80:1
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