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OPTIMAL SENSOR LOCATION FOR STATE ESTIMATION
OF NONLINEAR DISTRIBUTED PARAMETER SYSTEMS

— & LA B L R e

Lin Lianghong, Zhou Xinggui and Yuan Weikang
{ UNILAB Research Center of Chemical Reaction Engmeering , East China Untversuty
of Sewence and Technology . Shanghae 200237)

Abstract Optimal sensor location for the state estimation of distnbuted parameter systems 1= studied.
First a nonlinear state estimator is developed based on late lumping. The pantial differential equations for
state estimation and the differential sensitivity matrix are then solved numencally. Optimal sensor
locations are obtained by minimizing a integral function over a spacial domain using a nonhmear constraint
optimization method. A wall — cooled fixed — bed reactor 15 used as a working system, and the effects of
measurement noise, model parameter errors, and unmeasurable disturbance are studied. Results show
that with one or two properly placed temperature sensors, excellent state estimation of the fixed - bed re-
actor can be achieved.

Keywords nonlinear distrbuted parameter system, stale estimation, late lumping, optimal sensor lo-

cation, differential sensitivity matrix
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