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Abstract: The eigerr fusion _technique based on the information poor system was proposed to

simulate an unknown distribution under the condition of small sample. Analyzing and fusing the char

acteristic informationof every individual from different view sides, the probability distribution of a pop-

ulation was inferred, by using multifold mathematical ideas such as membership function, maximum

membership grade, bootstrap, grey bootstrap, arithmetic mean, and maximum entropy. The experi-

ment on rolling bearing noise shows that the eigerr fusion technique can effectively simulate the proba-

bility distribution of the information poor system.
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" Table2 Test data of rolling bearing noise ( Unit: dB) '®
F(x) = Lf(x)dx (17)
(13)~ (16) . 1 2 3 4 5 6
1 27.0 26.0 26.5 27.0 27.0 27.0
2 2 28.0 28.0 27.5 27.5 27.5 27.5
3 26. 5 26.0 26.5 26.5 26.0 26.0
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Table 3 Estimating for truth of rolling bearing noise (Unit: dB)
Xy X, X3 Xy Xs
1 Y, 27.000 27.000 26. 698 26. 684 26. 750
2 Y, 27.625 27.625 27. 649 27.676 27. 667
3 Y; 26.250 26.250 26. 249 26.261 26. 250
4 Y, 26.250 26.250 26. 598 26. 562 26. 583
5 Y; 26.536 26. 667 26. 497 26.446 26. 417
6 Ys 27.250 27.167 27. 177 27.149 27.250
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Fig. 2 Simulated distribution for individual using grey bootstrap method



1436 23

s Y, Y, Y Ys ); 2(b)
; ( Y );  2(d) ( Ya
; ). Yi~ Y
; 6 ,
, 5
(ol , 5 , ,
, ( : dB) :
; 5 Xoi= 26. 806; X 2= 27.649; X3 = 26. 252X 04
5 . = 26.472; Xos= 26. 523; X 06= 27. 186
X oo

Xoo= (26. 806, 27. 649, 26. 252, 26. 472,
26.523, 27. 186)

; ( m> 3), Xoo ,
m= 5, n= 6. B=10000, G= 5, . ~m= 6. B= 10.000,.G= 5;
5 s Xo= 26.78dB.
2 s 2 3
s . 3(a) , 10 000
2( a) 2(c) 2(e) 2(f) —4 . 3(b) 3(c)
D) ( )
28.5 — A — 4000
il 3500/
3000
< 4 2500
1 S 2000
R 1500
b ol il | 1000
T A T 500
25.5 B s p e ey (
0 2000 4000 6000 8000 10000 55.5 26.0 265 27.0 275 280 285
KEEADL e 5 HE AR Y 5 b/ A g it x/dB
(a) K B BhFEA (b) FL/7HE
0.9 _
0.8t _ l
5 o1 |
= 0.6 ey |
205 8
= )3
e 04 P
& 0.3} / ;
2 02 ) |
0.1 / ¢ ‘
L S SO 0 ey T T
25.0 25.526.0 26.5 27.0 27.5 28.0 28.5 29.0 25.025.526.026.527.027.5 28.0 28.5 29.0
I jHix/dB W Hix/dB
(o) B LR 2L CE ETRIT L
3

Fig.3 Simulated distribution for population of rolling bearing noise using grey bootstrap method
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