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An Improvement of Transient Response in

Adaptive Trajectory Control System Based on The Computed Torque Law for Robot Arm
— Applying Smooth Projection Algorithm —

Masataka SAWADA* and Keietsu ITAMIYA*

Middleton and Goodwin proposed an adaptive trajectory control scheme by an adaptive control law which
uses not only adjustable parameters but also their differential value in consideration of the transition response
improvement of adaptive control system based on the computed torque method. In the paper, an adaptive law
with a parameter projection algorithm which changes differentiation of parameters is also proposed since the
positive definiteness of estimated inertia matrix is necessary in order to realize a stable adaptive control system.
However, the stability of the control system with conventional parameter projection algorithm is not strictly
guaranteed since the control input cannot be synthesized accurately because parameter differentiations do not
exist in such a time that projection begins or ends. Also, the response of the control system is deteriorated
along with the projection operation when a left differentiation is used to evade the realization problem of control
input. Then, this paper proposes an improved adaptive trajectory scheme which uses the fact that a certain
smooth parameter projection algorithm can be applied by a devised convex set to which adjustable parameters
are restrained. The effectiveness of the proposal method is shown by a stability analysis with a new Lyapunov

function and simple numerical simulation results.
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1.2

Fig.1 The convex set C; of estimated inertia matrix
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