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ApplyingW avelets to Autocorrelated ProcessM onitoring
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Abstract T raditional contol charts are based on the statistical assum pton thatm easurements are ndependent and en—

tcally distributed In industry applicatbons havever obsewations are anocorrehted due to the inherent cause of the

process Thus trad tionalm ethods w ill be mapproprite for anbcomwebhted process monitorng In this paper mu lt+ scale

w avelets analysis is ntroduced to autocorre hted processes Processmonioring is reached by ntegrating Shewhart contol

charts w ih mu lt+ scale wavelets analysis Finally take ARMA (1 1) pocess as an exanpk M onte-Carb smu latons

about step-type trend-type cycks-type and altematng-type distuthances n autocorrelated processes are perfom ed to

explain the average run kngth (ARL) property of the contwol charts The simulation results shov that he method is ef

fective

K ey words mu lt+scale wavelets analysis autocorre hted process average mn lengh control chart

(SPC)

, Shew hart CUSUM EWM A L4

),

[5]

, ) Shewhart

1 2010-06-12
(08K JB510005).
s s : . E-mail shirongzh en2007@ yakoa cn



( ) 10 4 (2010 )
’ , Shewhart
ARMA (1 1) ) 4 .
M onte-Carlo R
1 HAHRIEFEA /NS
1.1
[6] 7
. ARMA(p, q)
p=q=1 ARMA(l 1) .
x(t) = Pa(t- 1)+ &(t)- 0,€(t- 1) (1)
. €(t) . €(t) ~N(Q o) p i q
;b0
1.2
V(): Vj@Wj= Vz @Wz @W]Z V3 ®W3 @Wz @W] = .-
, Vo ;Vj ]
s 5 Wj ] bl
F(f(t) € Vo)
Vi Wi,
Vl s
-3 Bl 3E4BNEHE
St Fig.1 The three-layer structure of wavelet
- decomposition
F) = 2igu (1) + Zkde),k(t) (2)
= - J_—OO =
Jo () (1) S d Jo
2 /NN
' [7-8]
x , X = (x1, 22 --an ). N
X Daubech ies L=2 . Daubech ies
Shewhart s
. 30 dio d (k= 1 2..N)
cu (k=1 2..N) N s ,

Shew hart




> 6
4
0 2
0
. -2
0 10 20 30 40 0 10 20 30 40
FrER TP BEHFHEX
2 5
0
0
-2
-4 -5
0 10 20 30 40 0 10 20 30 40
JEF A ZEH TR
H2 EHEPERLN4IHFRES
Fig.2 The four common disturbance types of control charts
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Fig.3 Out—of-control ARL at four different disturbance types of ARMA (1,1) process
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