A HIGH GAIN ADAPTIVE OBSERVER DESIGN
AN OVERVIEW

Mohammed M'SAAD and M. FARZA
GREYC
ENSICAEN, 6 Boulevard Maréchal Juin, 14050 Caen Cedex,deran

Abstract. The adaptive observer design has become a wide and acta&rcbdield as poin-
ted out by the fundamental contributions devoted to thelehging simultaneous estimation
problem of the state variables as well as the unknown paemebeveral adaptive observers
have been proposed and appropriately used in many chalilgeggineering problems, namely
the parameter estimation, the design of adaptive contsbeays and supervision purposes. The
main motivation of this presentation is to provide a compredive overview on the high gain
adaptive observer design with a particular emphasis onwidale fundamental results and
their engineering perspectives. The presentation willdréopmed in three parts ended by per-
tinent remarks and promising perspectives.

e The first part will be dedicated to the rational behind theptista observer design re-
search activity and the formulation of the underlying pesblwith a particular attention
to the considered class of systems and its relevance to shensyngineering.

e The second part is mainly concerned with the high gain stasemver design in the case
where all parameters involved in the system are known. Tlienlying observer is used
to addresse the problem of accurately estimating the meziand magnetic state va-
riables of induction motors using only the stator currenasuwement and the supplied
stator voltages using a judicious compilation of availafoledamental results together
with those useful safe implementation features, namelyaed and singularities free
computational burden.

e The adaptive observer design is carried out in the third white pointing out its main
issues, namely the persistent excitation requirementtamdxponential convergence. Si-
mulations results involving an accurate estimation of tieeinanical and magnetic state
variables as well as the stator and rotor resistances ottimtumotors using only the
stator current measurements and the supplied stator esltag used to show the effecti-
veness of the proposed adaptive observer.

e The forth part shows that the convergence results are restwehen the output measu-
rements are available only at sampling instants up to a aropgpte condition on the
sampling process.
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