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Abstract: In fault diagnosis methods based on evidence theory withrimdition fusion, the reliabilities of evidences

will affect the accuracy of diagnosis results. However, reassting fusion diagnosis methods do not take the reitéslof

the evidences into account comprehensively. The mainfaetbich determine the reliability of evidence are the Bieci

of individual sensor and the performance of the method iraiabtg the evidence, as well as the uncertainties in the
observation environment. They are considered staticifaetod dynamic factors. The original evidence is first modifig

a static discount-factor obtained by optimizing the indaafunction of Pignistic probability measure. This rassfurther
modified by a dynamic discount-factor which is obtained bglgipg the measurement method to evidence similarity in
Pignistic vectors. Double-modified evidences are combime®empster combination rule to obtain the final diagnosis
results. Experiments on the multi-functional flexible retesting validate the effectiveness of the proposed naktho
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& 1 S1EF~F3t SLT 0944095 BT iE 4B 4E R
Table 1 4 sets of; diagnosis evidence samples whigp~ F3 happen respectively

LU E:N Fy

F

F Iy

X

) 0.50 0.42 0.39 0.35
0.40 0.54 0.59 0.54
0.00 0.00 0.02 0.10
) 0.00 0.00 0.00 0.01
0.10 0.04 0.00 0.00

A
SICICIE

X

0.25 0.22 0.21 0.20
0.39 0.33 0.30 0.28
0.26 0.29 0.31 0.32
0.06 0.11 0.14 0.18
0.04 0.05 0.04 0.02

0.18 0.18 0.18 0.177 0.17 0.17 0.17
0.25 0.24 0.23 0.222 0.21 0.21 0.21
0.33 0.32 0.32 0.321 0.30 0.31 0.30
0.24 0.26 0.27 0.290 0.31 0.31 0.32
0.00 0.00 0.00 0.000 0.01 0.00 0.00

k2 Sofs Fy~ Pt LT 6944095 BT iE 4B AE R
Table 2 4 sets of, diagnosis evidence samples whigp~ F3 happen respectively

LU E:N Fy

F

F Iy

) 1.00 1.00 1.00 0.62
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
) 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.38

0.16 0.12 0.10 0.08
0.50 0.48 0.42 0.36
0.25 0.30 0.32 0.32
0.03 0.09 0.16 0.23
0.06 0.01 0.00 0.01

0.07 0.07 0.06 0.077 0.07 0.07 0.07
0.29 0.27 0.26 0.253 0.22 0.22 0.21
0.33 0.33 0.34 0.334 0.34 0.33 0.33
0.30 0.33 0.34 0.355 0.35 0.35 0.34
0.01 0.00 0.00 0.001 0.02 0.03 0.05

% 3 SsEFy~F3 i JLT 6944095 BT iE 4B AE R
Table 3 4 sets ob3 diagnosis evidence samples whigp- F3 happen respectively

i 283

[ a0 Fy I3

F Fy

) 0.49 0.37 0.28 0.22
0.41 0.48 0.46 0.42
0.03 0.13 0.26 0.36
) 0.00 0.00 0.00 0.00
0.07 0.02 0.00 0.00

0.17 0.16 0.15
0.38 0.34 0.30
0.42 0.43 0.42
0.03 0.07 0.13
0.00 0.00 0.00

0.14
0.27
0.40
0.19
0.00

0.12 0.11 0.11
0.22 0.20 0.18

0.11 1 0.11 0.11 0.11
0.18 7 0.16 0.16 0.16
0.38 0.36 0.35 0.34 3 0.33 0.32 0.31
0.28 0.32 0.34 0.36 9 0.30 0.41 0.42
0.00 0.01 0.02 0.01@0 0.00 0.00 0.00
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FALIIEIE AR SR, SRR S Bh &SI EF,
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Rere(S1) = 0.3671, Rere(S2) = 0.3814,
Rere(S3) = 0.2515.
H(13) (14t 5 A5
ad(S1) = 0.0475, a4(Sy) =0, a?(S3) = 0.2645.
FH BA B Zh a3 40 5 7 43 50l X R 50 BOESE HEAT 15
1E, 7T LIS B R Rl 112 WiiE 98 W R 6T 7R

&4 S Sa e Py LT 8 RAE T 5 I 1
Table 4 The original diagnosis evidenceSy~S3 whenF; happens

HEAMZIRAE
R REER
m(Fp) m(F1) m(R) mFs)  m(O)
LS S1(IE¥) 0.0085 0.7017 0.1547 0.0325 0.1026
AR5 So(IEH) 0.1496 0.4534 0.1050 0.0340 0.2570

Fy S3 ()

0.0400 0.0520 0.8062 0.0018 0.1000
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Table 5 The evidence revised by the static discounting faxft§; ~ S5 when F; happens

FEAME R I AE
[ S e € - - - - e
m® (Fp) m® (F1) m% (Fz) m® (F3) m® (9)
L2 S1(IE%)  0.0075 0.6210 0.1369 0.0288  0.2058
AP# So(IEW)  0.1496 0.4534 0.1050 0.0340 0.2570
I Ss(FH)  0.0289 0.0375 0.5817 0.0013  0.3506

A6 S1~S3 BT 2 &I 4B T4 EE IEHE
Table 6 The evidence revised by the dynamic discountin@fatS; ~Ss when F; happens

EARERIRE
MR AR T T T T T
m®  (Fo) m® (F1) m® (F2) m® (F3) m® (0)
L S1(IEH) 0.0072 0.5975 0.1317 0.0278 0.2358
TP So(IEH)  0.1496 0.4534 0.1050 0.0340 0.2570
Fy Ss(HH)  0.0190 0.0247 0.3834 0.0000 0.5719

5.3 RiAZWi4 R (The fusion diagnosis resujts

KTHFH T 3N RIS WHIESE . X BR G2 Wik
P E RS  ASCRLE J7 15 DL R T 3CHR[2] H 3)
AR FREUT v 6F 2 W gh B R H AT B
FE i, S1, Soff1 S35 AR AR AN BE B M 25 Y IE
Wz S R, TS5 BT F BURIESE rh o, A
3 H $: F Dempstett] & #i U @l-& SR IE 55 /5 12 Wi 45
WA E. T FIEE#ETHSITME B IE

J&, FEA SCASCRR 2] SR I B8 3 4 A 7 19 7
B IE JRIRUE IR SR )5 Bl 5, A3 ok SRAE Ul v LA
TERf 3 I WT R, OF HLAS SO 45 REBAL T3 3C
BR[2] 7R B4 R, T BR T | A5 kg v 4
PEAEEPr R S W 4 R A IR T 2R R, =
el e e P B L UE 318 ) R S M B v i, o R
FE AT T AR /DN, X SR A A B RS
(7 i, (B RRE AT LAAS 21 IE A A Rl A 2 W 4 R

AT 35 ik 6 45 RpbEk
Table 7 The comparison of diagnosis results of 3 methods

SR
AR 5 BIE AR ZWiER
Fy F Fy Fy 2]
S1(IE#) 0.0085 0.7017 0.1547 0.0325 0.1026 A4
So(IEH#) 0.1496 0.4543 0.1050 0.0341 0.2570 AHiE
L2 Ss(FH) 0.0400 0.0520 0.8062 0.0018 0.1000 AXfr
A4 By HEmA 0.0212 0.4852 0.4705 0.0079 0.0152 AHiE
SRHIFEES /77 0.0500 0.6477 0.2113 0.0189 0.0721 P4
VNS RS 0.0495 0.6658 0.1930 0.0149 0.0723 A P4
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