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Robust Fault Diagnosis Filter Design for the Dynamics of High Speed Train
BAI Weiqi' , DONG Hairong', YAO Xiuming®, LIN Xue '
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2. School of Electronic and Information Engineering, Beijing Jiaotong University, Beijing 100044 ,China)

Abstract; Abstract: The fault diagnosis filter design problem of high speed train was systematically studied in this

paper. First, a multi-particle model was introduced to describe the dynamics of the high speed train. The high order

nonlinear terms generated in the linearization procedure and the complex nonlinear uncertainty terms generated by

curve resistance, slop resistance and tunnel resistance were modeled as a series of directional exogenous disturbance.

Then, the faults frequently occurring to the high speed train including hauling system fault, sensor set fault and

body structure fault were categorized into two types of models. By constructing the equivalent relations of the two

types of faults, the three kinds of faults were treated as a unified class executor fault in the design of fault diagnosis

filter.

Finally, based on the dynamic multi-particle model of the high speed train, a robust fault diagnosis filter was

designed through the left eigenvector assignment on the basis of geometric method. A numerical simulation was con-

ducted and the results verified the effectiveness of the proposed fault diagnosis filter.
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