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Abstract: Considering the influence of the Markovian packet dropouts and the unknown short delay which can be
treated as norm-bounded uncertainties, the networked control systems(NCSs) are modeled as the uncertain Markov
jump linear systems(UMIJLS). Then the mode dependent robust fault detection filters are designed based on the UMILS
model. Furthermore, a time domain optimization approach using the post-filter is proposed to improve the fault detection
performance, and the optimal solution of the post-filter is derived in the form of Moore-Penrose inverse of matrix. An
adaptive threshold is also designed, and a iterative algorithm is introduced to reduce the computation. Finally, numerical

examples show that the proposed method can restrain superiorly the impact of the delays and packet dropouts, and improve

the detection capability and detection speed of the fault detection system.
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ge(k, k — s)
Dy 0 0
_ gi(k—s+1,k—s) Dy 0
Hip= . .
ga(k,k —s) - ga(k,k—1) Dy

FEL Hy oo H g P H, g T 20T 501, BRHERERE A0 26 7
FEAFSL, R HB o TR R, BeRH S H, p AHIF )
S 1 AT AR, Il

_ D; O
H =
] ) d,k A Hdl)k

Dy 0
A Hpp

Xk — VI ORI Hyp oy A Hyg g, 9T LAE

N8 Hyp g B Hyg g

Hiinoy O _
Hyy = Al , Hop =
Hpri Dy

Hyp =

] . (46)
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Hrp e s E Lt S
Efp = diag{Bfig—s, - Brino1}, 4, _ | 099 0 ] B lo&%o] |
. 0 0.99 0.0732
Eq 1, = diag{Bai k—s, - » Baik—1}s
Hka = CF(k)Ef,k,Erdl,k = CF(k)Ed,k. (48) Ow — 1 O] , Dw — l03‘| .
01 0.3

Hﬂﬁ/ﬁilﬂ’ﬁﬂ, Xﬂt?é{a‘% FI/‘JHf7k_1\ gd,k—l ;F[]
B(k—1), B @4) (47) 71 (48) W4T E Hy g, Bl Hy .
X He g, A

Co(k—s,k—s)
Co(k—s+1,k—s)
He,k: . =
Co(k,k—s)
I
S(k—s+1,k—2s)
Ee,k . ) (49)

A 19k —1,k—s)

i B,y = diag{C,C,---,C}. X 49) Al4n, &(k —
Gk —8) MAFAET I'(k—7) (1 < j < s) BIFE—1,
TAEASKHRENZ ke, (K — ) ¥ E 50, nhsdat 49) %
U He g, 3 D120 Hy .

g b, AR AEAN AR AR B A O R B 2,

57 )

Step 1: Mk < sif, HT 1 HAFEAL, kK
FH LAY 7 VERIE AR, UG B DRI 4S

Vie=Vi,==Vie=1Yke[0 s).

Step 2: WIEMRIFIRIS ZI 0 ko = s, Tk = ko I,
o(0) = ig, o(1) =iy, -+, (ko) = iy, HAX A7)
FFEARYUEA Hy oy Ha kg Ho ko -

Step 3: BN, X T o(k) = iy, AIIE L IEAR
tHVEk > ko IN 24 RE% Hy o, Ha g, Ho -
4 fiEBAE

T B 245 RS L R G AL 161

—0.549 0.9838 10
Ac == 5 c = 5
5591 —0.7707 01
5 _ | 008244 —0.0569 ~0.006027
¢ ~8759  —6.28 4.716 '

% h = 0.025s B HEUL, P AIHE > A0 15 h
By =[0.1 0.1]F, By =[0.3 0.3]T,
Dy =101 0.1]%, D; =[0.3 0.3]".
S5 30K (3], AR IR S 805 b
—0.5572 —0.1968
K= -0.3856 —0.1362
—0.0169 —0.0060

MR S B 1 AT A9 28 A% 2 5 Ly AU Ny 70
ik
~ [o0.5833 0.0329
b [0.0996 0.5793] ’

105205 0.0274
0.0871 0.5161 |’

v =0.1698.
B 7 MTE [0, h) [35) o AT R BE AL AR &, 1155
36 =0.0127, ZEBE o (k) IRSEBM R R
. [ 0.8 0.2 ] .
0.7 0.3
BV d(k) A¥IMEA O IEAE /N1 0.5 (BEHLLE =, wks
H
0.18, 6 <t < 14;
- 0, otherwise.
WL = 10,5 = 2, PLALHT Vi, HRHESCHR [11] R, i
R VA Q@) g, g R mE 1~ B3R El1h
AL TR 2 € (), T WA Ab I ik 2 BB MR B e B 4k,
e (HE SR, T 2 AR 3 43 A Ak i i ok 25 oF
Tl R T (), ¥ LG 2 Fal 3 ap 4, AT R g H L2
ARG, AR SRS R WA b

0.3

— <(k)

0.2 I |
Jilmihg
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1.¢(k)

0 !}| i \“‘ Il Vil

70‘1 I I
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E1 #EFMILERERS
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