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An incremental adaptive learning algorithms

Sun Mingxuan, Xu Chenchen, Zou Shengxiang
( College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023)
Abstract

In this paper, an incremental adaptive learning algorithm for parametric uncertain systems is proposed, which
puts forward a novel design methodology for continuous-time adaptive control systems. Firstly, the problem arisen
from the implementation of the conventional integral adaptive system is pointed out, namely, the numerical integra-
tion procedure leading to the difference between the implemented and the original algorithms. The incremental
adaptive learning algorithm is suggested to be used as an alternative, and for the unsaturated adaptation, the con-
vergence of the closed-loop system and the estimation properties have been established. It has been shown that the
saturation adaptation technique is able to assure bounded estimation, and the Barbalat-like lemma finalizes the
analysis of convergence of the adaptive learning system undertaken. Compared with the integral adaptive system,
the proposed learning algorithm avoids the problem arisen from the discretization for the integration, which can ef-
fectively deal with the parameter uncertainty. For the illustration, an incremental adaptive robust controller is de-
signed for the uncertain motion systems, and a motor test bed is used for the verification of its feasibility and effec-
liveness.

Key words: adaptive learning control, adaptive robust control, continuous-time system
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