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Titler A FaultDetectionSchemdor ModeledandUnmodeled~aultsin a SimpleHydraulic Actuator
SystemUsingan ExtendedKalmanFilter

In this work anoptimal stateobserverknownasanextendeKalmanfilter (EKF), is usedto detecta variety of faults
in asimplehydraulicactuatorsystem. Much interestexistsin detectingfaultsin their early stagesn the hopesthat
machinedowntimeandrepaircostscanbekeptto a minimum. This EKF modelemploystwo differenttechniquegor
identifying the presencef systenfaults. In onecase parametersf interestareincludedin the state-spacenodelas
augmentedtates.Faultsarethenintroducednto thesenew statesandthe EKF successfullydetectghe faults by
trackingthe new post-faultparametewralues. The secondnethodis anindirectapproacHor identifying unmodeled
faults. Thesefaultsbecomeapparenthroughanalysisof the differencebetweera statemeasuremerandestimate,
knownaserrorresidualdata. It is shownthat, for this simplehydraulicsystemthis extendeKalmanfilter detects
systemfaults confidentlyandpromptly.
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	Body of Abstract: In this work an optimal state observer, known as an extended Kalman filter (EKF), is used to detect a variety of faults in a simple hydraulic actuator system.  Much interest exists in detecting faults in their early stages in the hopes that machine downtime and repair costs can be kept to a minimum.  This EKF model employs two different techniques for identifying the presence of system faults.  In one case, parameters of interest are included in the state-space model as augmented states.  Faults are then introduced into these new states, and the EKF successfully detects the faults by tracking the new post-fault parameter values.  The second method is an indirect approach for identifying unmodeled faults.  These faults become apparent through analysis of the difference between a state measurement and estimate, known as error residual data.  It is shown that, for this simple hydraulic system, this extended Kalman filter detects system faults confidently and promptly.
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