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A study on the State Estimation of Dynamic system using
Fuzzy Estimator

Joo-Yeoung Moon, Sang-Bae Lee

Abstract

The problem of determining @ mathematical model  for an unknown
<vstem by measureing its input output data pairs is generally referred to
as state estimates, The state estimation problem is often of importance i
s own right since we may want o know the value of the states. For
mstance. N navigation, we may take noisy positional fixes using satelite or
radar navigation, and the estimator can use these measurements to provide
accurate estimates of current position, hedaing, and velocity., And the state
cstimites can also be used for control purposes. Then it 1s very important
1o know the state of plant.  In this paper, the  theory of the minimization
ol o loss function was used o design the tuzzy svstem. Here, the used
teory s Least Square Estmation method. This parametrization has  the
Lincar in the parameters  charcteristic that  allows  standard  parameter
estimation technique to be used to estimate the parameters of the tuzzy
<vstem. The combination of the fuzzy syvstem and the estimation method
then performs ws a nonlinear estimator. I several  fuzzy - labels arce
defined  Tor the  input variables ar the antecedent part, the fuzzy svstem
then behaves as o collection of nonlinear estimators where different regions

of rules have different parameters.  In osimulation results, the fuzzy model
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controlled a difference in the structure between the actual plant and the
fuzzy estimator. It is also proved that the fuzzy system is equivalent to its
transformed system. therefore we was able to get the state space equation
of system with the estimated paramater.
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