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ABSTRACT

The Kalman filter is one of the real-time correction models. It can be used to handle
the information in an unstable system, and to determine the optimal filtering gain based

upon the criterion that minimum estimation error is presented in the recursive process.

The conventional Kalman filter algorithm would be carried out when the statistical

information of the system dynamic and measurement noise was known. In practice, there




is little or no prior knowledge of the system dynamic and measurement noise. In this case,
the estimate results are not optimal and may lead to the divergence.

To control the divergence of the filter efficaciously and obtain the estimate optimally,
an adaptive Kalman filter is applied for predicting the flow of rivers during flooding. The
equivalence between the Kalman filter and a particular least squares regression problem is
established and the regression problem is solved robustly using a statistical M-estimation

approach. M-robust estimators are derived for adaptive estimation of the unknown a priori

rainfall-runoff model is the autoregressive model with exogenous input (ARX) model.
The adaptive Kalman filter is added to the ARX model for real-time modifying and

updating the system state so as to be applied in flood simulation, estimation and

{ forecasting.
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