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摘要：

This talk considers residual generation for robust fault detection of linear systems with unknown disturbances and possible faults. First we consider fault detection for linear continuous time-varying systems in time domain. It is shown that for the case where Gd (the transfer matrix from disturbance to output) is wide or square, the optimal solution is an observer determined by solving astandard differential Riccati equation (DRE). The solution is also extended to the case when the initial state for the system is unknown. The extension to linear discrete time-varying is also considered. 

Next, for the general case in which Gd  may be a tall or square transfer matrix, and Dd may not have full column rank for linear discrete time invariant systems, the common frameworks are not applicable. Based on several novel definitions of norms over a certain subspace, we propose a new problem formulation with both disturbance decoupling and fault sensitivity optimization. It is shown that the solution is an observer determined by a generalized Riccati equation (or Riccati system). To be more specific, some faults in certain subspace can be completely decoupled from the residual signal, while the others are optimized for fault sensitivity. 
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