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e State estimation overview

— problem formulation
— extended Kalman filter
— moving horizon estimation

e Effect of arrival cost




State Estimation Overview
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What estimate is desired?

e We will consider the model

Xk+1 = F(xg, uk) + Gwy

Yk = h(xy) + vk




What estimate is desired?
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What estimate iIs desired?
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The mean and mode of the probability distribution are generally different.

We would like to solve for the the maximum a posteriori estimate (MAP), i.e. the

mode of this distribution.
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Extended Kalman Filtering
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Approximates

XT|T = arg TED p(xt|iyo,...,¥T)

Extension of the Kalman filter
to nonlinear systems via lin-
earization

Summarizes past data with
the covariance matrix

Computationally trivial

Most popular industrial
method
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Moving Horizon Estimation

Approximates

* Summarized by ¢ Measurement (XT-NIT, - RTT)
: Arrival Cost e lals ~ arg max P(XT—N,---,XTD’O,---,D’T)
’N XT N XT
: ‘\ZT—N(Z)
¢ ¢ Estimation Horizon
. e Accurately employs the non-
"\ * linear model
o
\ e Can incorporate constraints
State Constraint ¢
T T I Iy ) N s _ _ -

o 'T_}NF oot ; e Requires on-line optimization

Arrival cost?
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Effect of Arrival Cost: An lllustrative Example

o Well-mixed, gas phase, batch reactor

Estimate the partial pressures of A and B

Model

Z—’: = [-2 1]TkP§

Measure the total pressure



Estimator Comparisons
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