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NONLINEAR GENERALIZED MINIMUM VARIANCE CONTROL LAW.
A REVIEW"

Pang Yan'" Li Weiliang® Xia Hao® Wu Zhigang'
(1. State Key Laboratory of Structural Analysis for Industrial Equipment, School of Aeronautics and Astronautics ,
Dalian University of Technology, Dalian 116024, China)
(2. School of Conirol Science and Engineering, Dalian University of Technology, Dalian Liaoning 116024, China)

Abstract The Nonlinear Generalized Minimum Variance (NGMV) controller is an optimal control strategy for a
class of nonlinear plants. It is assumed that the plant model can be decomposed into a set of delay terms, a stable
input nonlinear subsystem and a linear subsystem which can be represented in either polynomial or state space
forms. The optimal controller is obtained by minimizing the variance of the generalized signal consisting of error
weighting, state weighting and control signal weighting. The controller is easy to compute and the resulting nomi-
nal closed loop system is stable. The controller can be represented in the Smith predictor form while the system is
open-loop stable. In this paper,the development of Nonlinear Generalized Minimum Variance control theory was
reviewed in details. Next, NGMV controller design methods for the systems in both state-space form and polyno-
mial form were introduced. Finally, future work directions as well as some challenging research problems in this

area were addressed.

Key words nonlinear, time-delay, generalized minimum variance, polynomial systems, state-space sys-

tems
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