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Abstract: Recent approaches to adaptive control with caution advocate the use of
the ν-gap metric to restrict the permitted deviation between successive controllers
based on the achieved performance of the current controller. The aim is to limit
the magnitude of the controller adjustment in order to profit from the closed-
loop stability and performance guarantees associated with the ν-gap metric. The
computation of the ν-gap distance between two controllers involves two parts: the
checking of the satisfaction of a winding number condition, and the computation
of a frequency domain norm. In this paper we show by example that satisfaction
of the winding number condition is not a transitive relation and examine the
implications of this for cautious adaptive control.
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1. INTRODUCTION

The ν-gap metric, δν(·, ·), measures a distance
between two systems. In adaptive control it can
be used to measure the distance between two
controllers C0, the current controller, and C1, the
candidate next controller. The importance of this
measure is that if the ν-gap metric satisfies

δν(C0, C1) < bP,C0 , (1)
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where bP,C0 is a stability margin, to be defined
shortly and computed or estimated from con-
troller C0 applied to P , then plant P is guaranteed
to be stabilized by controller C1. Cautious adap-
tive control (Anderson and Gevers, 1998; Kammer
et al., 2000; Bitmead et al., 1999) uses this result
to restrict the permitted variation between succes-
sive controllers during adaptation, and so profits
from stability and performance guarantees.
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