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Abstract

A comparison is made between the Generalized Minimum Variance Controller (GMVC) and a new
version of it, the Generalized Minimum Variance Controller with a Dynamic Pole Assignment
(GMVCDPA) regarding stability and performance under process parameter variations. Simulation
examples show that the proposed structure has better characteristics than the original GMVC. To
further illustrate the advances of the GMVCDPA, three laboratory experiments are carried out: for
DC motor, speed and position control and for chamber prototype, temperature control. Results

obtained in temperature control experiment are compared with those obtained with an industrial
PID controller.
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I INTRODUCTION

A good deal of comtrol problems found i industry, are
properly  solved with  convenuona  control  sinmegies.
bowever, there are wome aeas in Which these technigoes ane
ot adequate, amd where adapuive comrollers have showed
beller resulis. Particulaly, self-sammg regulators (STR) are
being used and have become the most popelar adapuve
apphications m the mdusiry

-\ pmuuln ‘F‘I'Il sireciure m sludicd s work: the

Varance C ller (GMVC), which
i llﬂmhql. m section Il The design of the cost palymomials
for GMVC. acoording vo a pole asagnment s discussed in
section 1T In ender 1o achicve beller reselts m praclice, we
propose an algorshme: moddfication of the ongmal GMVC
in sectiom M1 s section TV, we discuss stability posscs and in
secmon ¥ performance issues ave revisned. Fmally in secnon
VT physical implemestations are peesested

Tl GENFRALIZED MINTMUM VARIANCE
CONTROLLER

Clarke and QGawsbenp proposed he generalized mimmom
varance commoller (GMVC) [11 defining a pseado-cupul of
the sysiem @ 1) which inchades mot only the systom ouipe,
bt the reforeace sad control signals as well. Amcang other
propertses, this algoeithm  allows the wser 0 lwbor the
performance of the controdler domgh a specitic chaice of the
optemality croervom. amd alsn dieal wath nom-minimom phase
syssems. In the GMVC o peneraled cutput, or pseudo
ontpul i delined, by the Fallowing equation

e controd inpat, £ s the reference sagnal sl £ i the sysiem
delay. The cost fumction 1o be mimimized is the mathematscal
expectation of gl + 4],

J=E|F ki) 2)

The vomtrol law proposed for the GMY coatrolier i

Halr)+ Girlr) + Brlr)=0 (3
where e conlrol polvecmials M, G md E are direcly
estimated from (1), because m an imphioe wary, the following
relalionsbep prevaib

PCuFA+:g )
where

H=BF-0C y E=-CR &%

In Figure 1, we com see a symthesis of the structre of the
GMVC where A, B and € are the process polynomealy. The
conal algornhm s cleary explamed m (2],
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Figure |. Fumtional disgram of » GMVC
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