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Fast residual-generation for multi-rate sampled-data systems

based on the parity-space
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Abstract: Fast residual-generation based on the parity-space is studied for a class of multi-rate sampled-data systems.
By applying a lifting technique, we develop a linear time-invariant system to model the multi-rate sampled-data systems
and, based on this model, treat the design of the parity-space-based residual generator as a minimization problem. A causal
residual generator is obtained by making use of the ununiqueness of the optimal solutions to the minimization problem.
Furthermore, a fast synchronization of the residual signal with the measurement output can be realized by employing an

inverse lifting technique. A numerical example is given to show the effectiveness of the proposed method.
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x(k +1)=Ax(k)+B,v(k)+Bad(k)+ B f (k),
y(k) = Ca(k).
Hor: z(k) € R, y(k) € R™ 251 A khis Z) ik
A B ESH, o(k) € R b Bl A,
d(k) € RrATEA FIRmEN, f(k) € RV H
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x(ks+1) =
Ax(ks)+B,v(ks)+Bad(ks)+ B f(ks),
!(kﬁs) =

Cux (ks)+D,v(ks)+Dyd(ks)+ D, f (k).
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3 FEFE4E8(Main results)
3.1 BRZEHL BT (Residual generator)
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4 HHI(A numerical example)
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r z(kz)

2 BREAE Tra(ke)
Fig.2 Residual signal 72(k2)
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