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HCM Research Networks - Annual Progress Report Nancy: Robust diagnostic strategy based on analytical redundancy. The Fault Detection and Isolation problem is solved within a diagnostic procedure composed by two steps: the residuals generation and evaluation. Several methods, based on analytical redundancy, had been developed that require the knowledge of a system model. As a consequence, such methods have to be robust with respect to system disturbances such as measurement noise and system uncertainties (i.e. parameter variations, structure modification). Among the methods used to generate the residual, the parity space approach, the observer or filter based approaches and the parameter estimation technique can be quoted. These methods are known to be linked under certain circumstances. The relevance of our work is that we prove and put into the theorem format this result for the direct residual based on redundancy equation and the indirect residual based on unknown input observers [1] [2]. Considering observer based residuals (i.e. state estimation error), it can be useless as system uncertainties can be accumulated in the estimation error because of the infinite memory. In order to free ourselves from this drawback, the concept of finite memory observer has been introduced (i.e. only a finite number of measurement is required to compute the estimation). For such observers (both in discrete and continuous time representations), a new residual is defined as the difference of two estimations of the state at the same instant but based on two overlapping horizons. A detection window is therefore defined. The relevance of our work is the design of such a window so that robustness is guaranteed with respect to parameter variations [2] [3] [4]. Finally, a generalised finite memory observer for continuous time representation has been developed so that both the state and the input are estimated within a finite number of output and input delayed measurements [4]. Its proprieties are similar to the ones of the generalised state estimator based on a sliding window in the discrete time representation [5]. [1] W. Nuninger, F. Kratz, J. Ragot. Structural equivalence between direct residuals based on parity space and indirect residuals based on unknown input observers. SAFEPROCESS'97, Symp. on Fault Detection, Supervision and Safety for Technical Processes, Vol. 1, p. 462-467, Hull, United Kingdom, august 26-28, 1997. [2] W. Nuninger. Stratégie de diagnostic robuste à l’aide de la redondance analytique. Doctorat de l’Institut National Polytechnique de Lorraine, 29 octobre 1997. [3] F. Kratz, W. Nuninger, J. Ragot. Finite memory observer based method for failure detection in dynamic systems. SYSID'97, 11th Symp. on System Identification, Vol. 3, p. 1189-1194, Fukuoka, Japan, july 8-11, 1997. [4] W. Nuninger, F. Kratz, J. Ragot. Fault detection for time-delay systems within robust residual generation based on finite memory observers. 3rd IFAC Workshop on On line Fault Detection and Supervision in the Chemical Process Industries, accepted as full presentation december 1997, Solaize, France, june 4-5, 1998. [5] W. Nuninger, B. Balaud, F. Kratz. Disturbance rejection using output and input estimation. Application to the friction compensation of a DC motor. Control Engineering Practice, IFAC, Vol. 5 (4), p.477-487, 1997.
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