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State estimation of distributed parameter system involving steep gradients using
adaptive multiresolution grid

xHiroki Mochizuki, Masatoshi Yoshida, Yoshiyuki Yamashita and Shigeru Matsumoto
(Tohoku University)

Abstract—

An efficient state estimation algorithm is developed by using adaptive-grid method. Since

the grids are dynamically adapted so that the computation error becomes small, the limited grids allow
high accurate online state estimation with extended Kalman filter. This method is particularly useful for
the distributed parameter systems involving steep gradients, which are frequently found in many chemical
processes. It is shown that the estimation of hot-spot in a fixed bed reactor can be done well even if the

model error exists.
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Fig. 1: Example of points in a dyadic grid.
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Fig. 2: Definition of local variables.
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Fig. 3: Kinetic scheme for the oxidation of o-xylene
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Estimation results by the adaptive-grid
(a)Concentration profiles, (b)Temperature
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