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A Fault Prediction Approach for Multiple Performance
Measures Based on Distance Analysis
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Abstract: The reliability analysis based on performance degradation data has become an effective and
economic assessment approach in nowadays. The existed researches mainly limited to one performance
measure. However, many products have multiple performance measures. Therefore, we proposed a reliability
analysis approach based on multivariate distance analysis, and presented the concepts of multiple performance
measure distance and failure threshold of distance. A method for solving the weights was also given, which
could compensated for shortcoming of complexity of the existed method based on the assumption of multivariate

normal joint probability density function. Simulation examples demonstrated the validity of this approach.

Key words: fault prediction; reliability analysis; multiple performance measures; distance analysis

0 35§

FEXS T A7 A Bcdle , 7= d 09 1 BR IR AL B RE 95 3R
BELZH)™ SRR R, 2 TR AL i T 5 1
ST E BN — A BT 2 AR B T SR PRI A O vk
R, B S 3 oh 2 TR AL B b8 1o 7T k20 B O 2
T RERITTT (A48 R R T REB AL AT 55 5
Pt o B9 SCERER B BR T BT 78 AR AL B (9188, BRI
BACMAEE Flo X VFZIRACE ™ f ok 3L, B AL L
ARG, AT 2 BB A AR HEAT IR
il X BT B MR . I H, iRk

We#E H #2013 -03 - 10 1202 A #:2013 - 04 - 28
ESTHE : {5 4 RREHE4 (61271153)

EEE MR ER (1987 —) B, TEEIFEA, B4, B8 19 A5
o ARG BRI S i R W

=i BA 2 ERER AL, BUA X2 T 2 e B EUE
MBTRAZL . Xt T L Iotk IR B il S W T 52
0, REBCCERERE E  FEAE AL B, R 2Ttk B IR AL
SRR AR L R B T IE A 40 AR, 1l 1 B
Jol R B B R IR AL SR R BB B B )™ Bk A9 T
SR WS T IR LS BRI, R
ROBME AT RERALAIIR DL . A 3CEH X 2Tk BRIB AL S 4L
FISRAM, IR S SR B RS I B AT
Xt 2P RER AL 2 BB AT R 4, T HEAT TR A A .
Ik RES B B S A, LA 7= R AL Lk
(B , 3l X7 E AR SR B A T A B L8, 15 B
TAICITE R AT HEAA R

1 o)
7= R R A AL B R — AN S LM TE 1 4 AE



B2

KEREF: ETERMTHSEESEHEERNTE 33

SRRET , XRBEERE RS RE &
FHRESH R EEEFRILESECRFN=E T
EREREEHER . 5 —FERE, > RO HERS
R—EFZHERLR  AERILMRESHES S R, F
EREESSEZIESEORN ™ MR 2.

BRAERER LT+, A7 & B RE L R
m NMESET R ARR, A HIENA 1,1, 1,
REF RN I TMERBRASE. B Ixmxn
MBABE  BESAME L Fin, BHP,X(v=1,
ey li=1,e m,j=1,0 ,0) BRI o MEMEBL
B, B4 i 5955 ) KR ERRIRBILEE. FIAXMEGE
BAKE PR S MEES R ABEET TR
b, T R

1) SRR ;

2) Pr& e B BT HEREIR AL 2 B R I B KB
A A5

3) Z MRS BN E ML ;

4) FEEEAMERES BRER ] 2 33 () /iR
LR

=1 SHESHEANE
Table 1 Degradation data with multiple
performance measures
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Fig.1 Distance analysis of the multiple performance
degradation measures
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Table 2 Simulation plan of the multiple
performance measures
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Table 3 Simulation data of the performance
degradation data

1 2 3 4 5 6
513 5.17 525 545 557 558
8.19 8.37 8.54 8.88 9.02 9.12
10.26 10.51 10.84 11.2 11.57 1L..79

7/ 8 9 10 11 12
5.74 5.74 59 6.05 6.15 6.19
9.41 9.65 9.79 10.06 10.14 10.39
12212 12.46 12.72 1297 13.38 13.66

1) BAREESBEWME T, RE2.2 Wiy
Bk W= (0,,0,,0,) =(0.3359,0.3330,0.3311)

2) BT, ERE 2 S BERE L5k, K
BHERESENERNEFH WE 4 Fin.

x4 SPEBHEFET
Table 4 The time sequence for the distance of the
multiple measures
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Fig.2 Reliability analysis result based on the distance analysis
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