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Abstract

This paper presents an adaptive control scheme which adjusts any deviations of the
manipulator from a desired trajectory. The scheme combines a new adaptive control and the
conventional nominal control which drives the manipulator to the neighborhood of the
trajectory. The proposed adaptive control is developed based on the linearized perturbation
equations in the vicinity of the trajectory and the Lyapunov design method, which makes the
perturbations exponentially decay and has less computational requirements than the existing
ones.
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Table 1. Comparisons of the PD and the adaptive controller.
PD Controller Adaptive Controller
(a=1.1)
Trajectory Tracking Trajectory Tracking
Loading i
" Joint Max-error Final Position Max. error Final Position
Condition
(deg) error (deg) (deg) error (deg)

No load and 1 0.151 0.092 0.023 0.008
10% error in 2 0. 151 0.017 0.015 0.001
inertia tensor 3 0.333 0.058 0.001 0.000
Max. load and 1 0.954 0.954 0.144 0.007
10% error in 2 0.818 0. 245 0. 363 0.311
inertia_tensor 3 0.334 0.040 0.011 0.001
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