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SWT and Parity Space Based Fault Detection for Linear
Discrete Time-varying Systems
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Abstract
stationary wavelet transform (SWT) with parity space based method, so as to improve the FD performance. By employing

This paper deals with fault detection (FD) for linear discrete time-varying (LDTV) systems by combining

SWT to filter the residual generated with low order parity relation, the design of residual generator can be formulated as
multi-objective optimization problem at each scale of SWT, so that minimum ratio criterion of robustness to unknown
input and sensitivity to faults are assured, and a bank of multi-scale residuals are obtained by applying the SWT recursive
algorithm. Moreover, by analysing the generated residual signals at multiscale, the faults within a broader frequency
band can be detected and a lower miss detection rate can be achieved. Finally, a numerical example is given to verify the
effectiveness of the proposed approach.
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z(k+1) = A(k)x(k) + B(k)u(k)+

Ba(k)d(k) + By (k)£ (k)
y(k) = C(k)x(k) + Da(k)d(k) + Dy (k) f (k)
(1)
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Hau (K)o (k) + Hyo(k)f (F) )
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y, (k) =" (k —s),y"(k—s+1),--- yT(k)]"
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d. (k) = [dT(k—s),dT(k—sH), ,dT(kz)}
)= [ =), £ = s 4, FTR)]

C(k—s)
Ck — s+ 1Ak — s)

Hou (k) :
Clk—1)Ak—2)--- Ak —s+1)A(k — s)
Ck)A(k—1)--- Ak —s+ 1)A(k — s)
Hy (k) =
[ an o 0 o ]
(2,1) (2,2) 0 0
(3,1) (3,2) (3,3)
: : : : 0
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(s+1,s—1)=C(k)A(k — 1)By(k — 2)
(s+1,s) =C(k)Ba(k —1)
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M, (i) = [0

— i) Hus(k —i)ds(k — i) =
— i) Hyy(k — i)

04 04,9,,;()10,04- - 0,4| %
(aj 71) %
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