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Abstract— In this paper, we present a model-based approach
for estimating fault conditions in an aircraft. We formulate

survey papers [1], [2], [3]. These diagnostic methods involve
analysis ofresiduals, also referred to as theparity variables.
The residuals reßect a discrepancy between measured vari-
ables and their model-based predictions. A non-zero residual
serves as a fault indicator. The techniques for generating
residuals have been developed for a variety of quantitative
models, such as parametric models and state space models,
as well as qualitative models like expert systems. Recently,
there has also been considerable research on fault diagnosis
for nonlinear systems [4], [5], [6].

This work focuses on model-based fault estimation in
an aircraft. Reliable methods for accurate online estimation
of developing fault conditions are of great signiÞcance in
aerospace and other safety critical systems. Several papers

pitch rate, yaw rate). The vectoru(t) consists of control
inputs; � is the vector of auxiliary parameters;w(t) denotes
the input disturbance, caused usually by wind gusts;f is
the fault parameter vector (in a nominal conditionf = 0 ).
The functions� and � are static nonlinear maps. Detailed
nonlinear dynamical models of the form (1) are commonly
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