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Fault Diagnosis Based on Fusion and Updating of Diagnosis Evidence

XU Xiao-Bin* ZHANG Zhen' LI Shi-Bao' WEN Cheng-Lin'

Abstract This paper presents a new method of fault diagnosis combining static and dynamic fusing strategies. In
the proposed static fusing strategy, Dempster rule is used to fuse multiple pieces of local diagnosis evidence to obtain
static fused evidence, and belief degree convergence index of static evidence is defined based on distance between two
pieces of evidence. In the proposed dynamic fusing strategy, the updating rule with conditional linear combination is
used to fuse current and historical static fused evidence to obtain updated global diagnosis evidence and dynamic belief
degree convergence index of updated evidence is defined based on the S function. In both strategies, corresponding
optimization methods are presented to respectively train static discounting coefficients of local diagnosis evidence and
updating weight coefficients of the current and historical static fused evidence based on the proposed convergence index
functions. According to maximization rule of belief degree, diagnosis decision-making can be made via the updated
evidence. Finally, in a diagnosis experiment on a rotor test bed, the proposed method is compared with some classical
information fusion methods to show the effectiveness of the proposed diagnosis method and its convergence index functions
and optimization strategies.
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BRHFHERE © N T 4AFHE, 40 B1HE1E ma,
mg, -+ ,Mr, m\umty t = 1727“. 7T %ﬁ;ﬁ‘:/ﬁ‘l—j‘T_ 1
SREA TSR SRR I Sup 58 R

T
Sup(my) = Z Sim(my, my) (23)
P

my IR ATAERE 8 Sk 2

Crd(m;) = — (24)
> Sup(my)
t=1
WA, Z;‘F:l Crd(my) = 1. FHE I, WJEERE &R
WL E B A B P A

SERR B, 2 (20) 45 H I SEORT A5 R ) 4 )R
UESE A [ 2 W uEds i i BCR, B AT th 24
{7, v} Y. WA (20) DB Al ¢ — 1
PSR E  *myyq, JFHIRMG T ¢ F e+ 1 W ZI1
ARG RN “me s M *mg pr, WIFETHE ¢ I Z)
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T WA A R L 3 25 SO K s

Wik 113

2 WTUE i 52 £ RN, T UGB I 20 Rk U
G 2 {Tt,Ut}
P 1. MK (22) 2000 E myg o,

DA% g pen 2 BT AL

Sim(ml:t—la amGB,t) =
1
a (0.5 —d(my—1,*mg)))

“Me ¢

(25)

1+exp(—

Sim(mae—1, “Mg 1) =
1

a (0.5 —d(my1,*Me 111)))
(26)

1 +exp(—

Sim(“mg., “Ma 1) =
1
a (0.5 —d(*mg ., *meg 141)))
(27)

R

1+exp(—

S 2. WK (23) MR (2
miyg—1, m@t& Mg t+1 HHPA

Crd(mlctfl) =

4) 7
SERL.

Sup(mi.—1)
Sup(mye—1) + Sup(*meg ;) + Sup(“me i41)
(28)

Crd(am@,t) =
Sup(*meg ;)

Sup(my—1) + Sup(¥meg.) + Sup(*mg ¢1)
(29)

C?“d(am@t_H) =

Sup(am@7t+1)
Sup(mye—1) + Sup(*me,) + Sup(“me,i41)
(30)

Ty — C’l“d(ml;t_l) + Crd(am@,t+1), Uy =
Crd(*mg.),
Sim(mlzt—ham@,tﬂ) >

Sim("‘m@’t, am@,t+1)

Ty = CTd(ml:t—l)a Uy =
CTd(am@yt) + Crd(am@1t+1),

HoAth
(31)
-j_f-ggk; 3. ﬁﬁtlﬁ—f& Sim(mlzt_l,am@tﬂ) u
K Sim(®mg ¢, Mg p1) 2B FHABLBE K /N 3k HL
{Utﬂ't}-

30 (31) S 712 Wi L 2 A W e S5 I i 4 1
() —Ff “HERTIE" BIUEN, JRRILE ¢ I ZI4 Pk
I, %*%‘A%FE élﬁU%DﬁEEEHTﬂE’JVx‘LﬁTE%M ha)
PR G fa4h 4. Bz uE WA T g i etk
i?ﬁﬁ/ﬁ*ﬁj, TJEZE'P;E%{*E Mg, t+1 DL AT 4R
FE Crd(*mg 1) WIEXGIAZIEFd . SEfr b
Cird(®ma 1) FTHESE SCH— AT, Ak
55 MR 20 Wik AR 2= R, %
DA -7 B 38 Y b R B A S AR oy, 7} BIIE. AR,
M Sim(mag 1, *Marr1) > Sim(“mg ¢, “Ma 141)
i, U B Y ET R AR *mg, AR RS0 5 T s
A SRR mag . FURKRIN ZIR SR “mg 1 1
15 BES3 AT, AR, — Mk BEAH 4B I %1 ¥ & IR &R AL
LR VAL S ﬂlz/A 5 S At N 5 AT [F] 1R AR 4k
%%‘, [l E R “Mg ¢ BT myq H FMeg i1
(1) 5 A AR P RE AL T A AT 55 AN R 3R 51k
E(J, %B/A mMi.t—1 M@Hﬂ o‘m@,t Ej‘]ﬂ?ﬁ:{;, lﬂiﬂj‘g
4%‘ Crd(“m@7t+1) ml:kt% mq.t—1 E‘J*XE Tt, 'TE??EJF Ty >
vy, ARG 0 7 58 UE 95 A8 2 P S B b AR, Y
Sim(mu—1, *Mg 111) = ST (Mg ¢, *Me 141) It
W TSR I R AT m . B8 T A D S 4
E[/] l—ﬁ{n u,FﬁU\mlt 1r17tt m@tEﬁTag ’fﬁ
¥ Crd(*me 1) T 7. AHRM, 25 Sim(may.—q,
Mg iy1) < SIM(“Meg 1, “Me eq1) I, BEHIERIL
(Bt Ft+1 MR *mg 1 F *mg 0 BEEE A
AT DI 2 my . AT BRI, RYTR &
R L R0 AT AR, Az f e 4k
T PEARAEJE I, I N Crd(“me ) T o,
43 v > 7, DTG T 24507 b5 R 75 e 1 5B
HER. SR, “HETTIUS 7 HEN), s 5] AR R
(F)—2B IR, (H K R KRS Wi B9l NE Bl fE &
A AR e R SR T T SR R R S IR H LR R
TS WIS DL B AN B s AT IR A
ARG O, W] T T SRAN A TV IR A R

2.3 ETHEEENSESHERERNERLIM
:4

A RN A AAGE {1, 0} A& S TR
S E a W RREL, X RS RO BE B A WS H
bref g, ML o SEmiiAL {n,vt}

BBEEE L (1=1,2,--- , L) MEWid fEILit 47 7
T W\aﬁzfﬁéﬁﬁﬁvaﬁ%ﬁ ft MR, 20t
SR UEH IR I, A RS S TERNE, mu«wgfc
3T AL G (REE) my, (6= 1,2,

T)). Atz B, W&Kk&h 7 M /\
PR FL L, Fl, -+ FL,, WA FL € {Fy, Fy, -
F.},m=1,2,-- M. #3kfF L DNXFER2 W
%%&Eé)%’iﬂ%fﬂu, BRI AJ s 4 JRiE B A FE i
SUFRAR R HL:
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1 T +T>
— Sim (mu,sz ) + ot
1
t=T1+1
1 Ti+4--+Tn
— E Sim <m1 £ Myl >
TM T
t=T1++Trm-1+1

mp, = m(Fp, ) = 1 RRILEHRERRE 12
MUG WY, T, RS2, 817
S m RS NS, T, A1 M ERAN 2 W
FERIUE AT R, B SN T, S TR s i
PRI RAEREE A T, 1/L 1/M 1 1/T,, 53552
EFXHZ Wi BRI S RS HECRIR R 82 B0 A
—ALITF, WIIARIE UDI € [0,1]. UDI #ii& T £
T LW B4 AU T TSRS R,
UDI BUEBCR, WBTHR 4 AR 4 i al S vk ioms,
Z MR

BAR, UDI RAiR T 5 AT RAE I 2 P ik 4
SRS T SEE, TR A R IR B R AR
A B I E 7, T DA SCAHAR B 220 4 Ja 0 4 19 15 1
ZESERE R

DDI —1L 1 TIAZAZ

(a)_le—; MX tz:; 1181 T+

T +T>

l l
E )‘t,QAt,Q +oeet
t=T1+1
Ti++Twm

> ALMALM)) (33)

t=Ty++Tn—1+1
Hrp
Aft,m = Sim (mlzt7 mF,}m) — Sim (mlzt—la thﬂ)
(34)

SRS | NSRRI Bl SR T, AP
ABEA] o 5B BGER mpy 2 1AL 2.

AL, BUER, W] my., RENS PO ERER S BIR S ()
B, Mt =110, e A}, = Sim(mua, mey, ) —
0, RIERAETF 46 Z A BeA SR BGIESS, A SE5UESE Y
Fr BRSO, eAh, N, h BRIERE T R A
T, EREUE

A =
1
2, m::l,tZl
1 M
. 2<m <M TH1<t< Y T,
t— ST mt
(35)

K, B AL AL RS X A LA
W FEERAE A 1R, /T 3 Bk & is AT IR
(Fy), B 1k 4 B & i IUiE 7y, WA IRGZ B
MRS T, =7s,t=1,2,---,7, T} =3, T, = 4,
M =2, m=1,2, F\.=F,, FL, =F,. {8/ ki
AR my, 5, WEAF A2 AL, W
x 1 Piw.

R, AL =1THITEL = 10, myg 50 Fy
(5 BEMAE R maq ({Fo}) = 1, Dbl i) B2 B
BT R RESORA, HAEBER 2 UCREET, AL
= AL, =0, W mio({Fo}) = mis({Fo}) = 1,
OB g AR Hog I 5. R, RIS B R &
RS R ALK, my., BEAE 2 — I TRl I s e
PTEL X, ARELT O UE g 8 5 IR A2 A
R, WA AR AL s, IR AL
X DDI TR BEA N () 2608 R AL, =
Sim(my.e,mp,) — Sim(mys,mp,) = —0.2, Ui
Sim(myg, mp, ) < Sitm(my.s, mp, ), I8N0 my.e FHER
T mys X By BEERRE IR T, SR R n 5
MR 30 (33) I 1/L, 1/M hVA—4R R, 3
o5 (32) hRAHIE], 8438 ik BLE S A el A,
DDI € [-1, 1]. 4 DDI = 0 I, BWRE my, K
AHEIIRER PR ESDIRAS; 2 DDI > 0 I, &
W my. BEWIEMIERER D ILSORE, R MEWE
My BREERVEPORES, H DDI 4 e, R i
BI) 1E A B R A 1R TR .

R AR 4R RS AU 2 22

Table 1  The similarity difference between two adjacent global evidence
RE&: m 1 )
SKAEIN 21 ¢ 1 2 3 4 5 6 7
M2 AL 1 0 0 0.8 0.1 —0.2 0.2
WHE T AL 1 1/2 1/3 1 1/2 1/3 1/4
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W4, K UDI M DDI Z5ty, B3R A
Rz & Eizg ANESR A O]

DI(a) =k x(1=UDI(a))+nx (1—DDI(a))
(36)

B4R, DI €10,2], ©+& UDI 1 DDI FIImEUR, #
FHRCE A ko, HE k+n=1,0<k,n <1,
UDI FE it 7 BRI 20 1 A Ja UE 0 B0 S5 ORIk A&
(W BREE ), DD T 5Bgr I R SRS 24k
(Ryme N B8 g, 0 FE SCAS—HF, AT AR 5 52 b 75 2 %
K Fn.

BT (36) 45 B AW E bRk 2, v LA
NP TSR B R 250 o BLRAH Y
A AEBE {7, v, }, 13 DI(a) 5/

min DI (a)
s.t. 0<a<50 (37)

YT (19) A (37) s LAY, wT BUA 3 R
(P AE LR AR A BV B A H Matlab Hr3E At
AELE AL PR L fmincon BI 0 sk .

2.4 WRERFEAEN

A5 UE 3 B Rl e SR VA 2, 2RI
il T T A5 30 10 AR 0T 8% Hh IR PR B A B
AT T M E A g5 G ARSI IR I U i, A
BEASI 2, U 4 Rl A A i g SRS, SR LA
LSRN

1) SRAMEMEN. F5E (bR (A ) WA fx
RIFEAAE FERAE, I EHZER TR TR o, XER
JEBIR TR BN, Bl a = 0.5;

2) AN E BEAEN]. ANHE BE m(0) EANTH—
IR b, IX LA E 2T b = 0.3;

3) ZE e RN J5E (M iy Y BBA FIHL
fld ) BBA 2 28K THEABME ¢, X HEME B
IA/NT ¢ = 0.15;

DRI g T 7 i AL P (5 B 2 R0 1, T AMEE U 1 6
SEXT TSR AE A (il F) A5 EREE Y o
> 0.5, XFEA BeARBLRLG E R R AR R, IR
UE F IS FEUR 2 e MEN) 2 13 BH Rl BB i 22
A AT U (1) AN 5 FE BRI B — o I RE B, ORI FH 4
SRy UE A AR PR PR SR AR T ey I 4 2 L PR R SR B Ay
AIEE; WEN) 3 oK F A5 FE R AR iy /LA 5 2 TR )
FAHEE R T HABIE, XA GE¥s A= A5 & B 2
X o3 FF. RO 2 F1 oA 1, BT B = ANk g 2
$oas b Al ZIAZEBEAH B2 AR E IR R 1), SEbr
N AZAR Y HARRE 2 Wit s TR B AR A e
DA K FT AR A (0 AN e 155 00 R 1 SR AR A v i
LSS KO IUE, H5 SR 12 W A B K AR A AT
HEATIE .

3 FARAEERIENE FHEIZHT F RIS

5 35 E

AL WS I e fE ZHS-2 B HLE 7 R4S
Fo (B 3) BT, B RENI SR By e
T — M IRBNALFE AR AR TN — AR Bl Ik i A% B,
F W g A LRI ZKCSE J Il () I SR 245 5. s 2
MR s i A HG-8902 HU%idin REESY, &5
VA BEASTECA S N BT, BT LabVIEW [
HG-8902 &4 73 B 44, Rk st S e R AT PRk
A4 (Fast Fourier transform, FFT) J&3k15 4
BARE. A% 6 BRI =R AR { AN

LR
R s 1L Bt

IREVIE S RS

K3 ZHS-2 HHLRIEHE R4
Fig.3 ZHS-2 motor flexible rotor
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)Yy (RRIR By ) (BERERAE) By}, W5 Sk
HRPHRESL Ny © = {Fy, Fy, Fy, By}, o, Fy = IE%
BATIRES. PREUR S i S5 5 1) 1 A5 (i
AR~ 2 ASAICRN 3 A5 A R R A LA S IR BN AT R A5 5 1~
BEAE UL, 3 0CH for ~ fus F1 d. 9256
HRE T 1500 /min, T fiy, fxo, fxz 5
524 25 Hz 50 Hz 1 75 Hz. %W SCHk [2] 34t
WIEEAREUVE, AT fuq ~ fos B d X PUAME
SV SRR AN SRAE I Z 1) R 32 Wik 4 (CRAE [R] F
K 8s), sl myy ~ mua,, SRIGHRAEE T T
TN R AL A B A TR AR, 15 B ASELG 45 R
M, FEXIELLIN ZFRI A RS RLA R mg, , SEAT
li’ftﬁ%ﬁgf(?%é}%lﬁﬁ my.t.

T TR AV T g AR AL A R, B N
REE fu1 ~ fus RO d BOECHE, T 9 A Rl b s
UEHE T 41158 R AL S h 25 5897 v SR AL R AU
. Wk EE A O R R AR TSR S B
M I IE H 38 AT 31 25 A e B PR 1) 2 2 A8 A i 2,
HAGHE Fy — Fy, By — By, Fy — Fy =AMkt
RN REEY 20 Ik, Lt BARTE 60 AN 2 B
AR, RO R AL 20 B RAE (JLdRat
160s), FLHTY I BUH TIRES 136, Je 1 Bk
. Ry T A AL S T O A A v A 1) S
B, 60 A2 W R A 1 5 B A e P A
RO N Fy — Fi, Fy — F>, Fy — F3
FEHL 12 PRA2 sk 2 v (1 e B e 1k 200 A D U 2k
A, Hr 8 UAEAMARFEA, T4 S5 vh v LURTS 36
HNNGRFEARN 24 IAFEA.

3.1 BSHE T BEIBISHNEREITII AL

HY 36 ALY ZRFEAS b iRl s i Ak K ml LAY

RIS ma, ~ my,, RIEEETH 2.1 4
() 5 A5l 5 0 B R S W SUHR A iR 8 ST, R
2 (19) $2 AL M7 41 R B A B AL, 38 Matlab
) fmincon KL (o ~ ay YHMEYZCEBUE
0 VU YEn) &), KA R U ma, ~ iy,
(1 fse L4 1 R E ) &0 8 o = (0,0, 0.1965,
0.2563), o, = (0.0622,0,0,0), a5 = (0,0,0.0127,
1), ey = (0,0.0052,0.1576,0.0002). BE—3, W LA
A (15) THE ARSI BIERA 45 R me 4 (o
~ oy WAME) PG & 458 “me . 1
ST, WAE, Wk 2 fros. 2 (15) PN =n+1=
34+1=4,Ty, =339, T, =120, T, = 132, T =
129, T=S"1"" T, = 720.

2 RITIAPTIRA GRS LR ma, T Cme
SNV ST, BUE

Table 2 The SI,, values of the non-discounted fusion
result mg + and the discounted and optimized fusion

result “mg ¢

filA T SI,,
Me.t 23.1225
“mg ¢ 21.7505

MRIRER 2.4 154 H KW g SRR D), R R
FERFZI) Mg o A1 “meg , PTLAZE 2SR, 2% 3 Al
R4 o g PR S AU AE 45 L R AR /N
WTH Gt

MK 3 MR 4 Gt s bl DURBL, X1 F,
Fy M Fs s R APk, RN AR =FRas

T3 ORISR ma e (UIR /RIS R

Table 3  The statistics of alarms and no-alarms of the non-discounted fusion result mg ¢
FLRES \ TR R Fy Fy F Fs FIRAS AL fiffiz 3%
Fo 270 34 35 0 339 79.6%
F 0 102 7 11 120 85 %
Fy 1 8 114 9 132 86.4%
Fs 0 11 13 105 129 81.3%
F4 PIRAERG ER “me, FIBHR/IRIRIREII S TR
Table 4  The statistics of alarms and no-alarms of the discounted & optimized fusion result “meg .
FLIORA \TRESER Fy Fy F F FARAIREL [i2ES
Fy 280 15 44 0 339 82.6%
Fy 0 102 6 12 120 85%
Fy 4 1 115 12 132 87.1%
Fs 0 10 13 106 129 82.1%
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IR AR AR A ) R B s LT, a0 Fy RS R 34k
A Fy RSO 34 IREREN 15 IR, Fy R3S F ik
A Fy RS 8 B 1, (EE IR 1 THE 4,
HE Ak b, Bz 82.1% #2714 83.8%. i
RS KT RE AT IR, (HRE R 2 aldn, il
PEALTr 0 AR A, 50 A5 B SRR 1 IUEAT W)l $2
i, R, BARMALRTAIIL A 5 i A Rl 45
SRS HE D LE A X B R SR, (HOR S H N T RS
PR (45 B (R 2 v T, U WA I R
T WS A SErE. 2 bR A T S
PACIERE, AT LA — D3RI, BRI R 73
#r.

3.2 WMEEHPRMIESH o REHMNERLM

:4

ISRAIH] 36 A UNZFEA, MPEEE 2.3 T4
W RE A [ B A WS bR B2 DI (a) BASS (37)
AR, SRR ALY S BUARIE bR 2 1S5 a
FEAS B A AR N 20 ) B AU HAE {7, 0, ). it
T INGREWE A L = 36 4, FEANRERE %
BERFIEAR 5 R RBII N T, = 20, #& T M =2
MNETIRE, Fl, = Fy, FL, = Fy, Fy, Fs, F, ¥ FY,
FREEMRFEE AR T, € [8,11] M T, € [9,12], HH
T+ T, =T, XEE¥ DI T (1-UDI) # (1
— DDI) [FAFEZ, WEAIKE £ =7 =0.5. &
12 H Matlab F1 ) fmincon PR (¥I{H o = 5, Ul
K 2 fior, B Sim R d ST AR E R R), ki3
BAE o = 25, BRI, $0 (31) TSR UCRFEIY
o f D0 SEHTRCEE, JFIRAG T G IR XN “may,; 3D
N 3 A T 410 2R B AN 2 25 TR AR A A A

NIRAGI SR A ma, WX FAN SR X 36
NGRS F SRS SIS H LR FRAN
UDI. DDI #l DI $taBUEWR 5 Frs. K
2.4 gy R e SEAED, T Y, T oma., I
WMWK GG B sk 6 F1k 7 Fio.

* 5 ROACHRAL )G EF AR moe F e HNE
UDI. DDI F1 DI B H
Table 5 UDI, DDI and DI values of the non-optimized
updating result mi.; and the optimized updating

result *mi.¢

ELEiRrS UDI DDI DI (k =n=0.5)
M. 0.8285 0.8195 0.1760
My 0.9411 0.9585 0.0502

M3 MR 6 BN LT, fE ik A RS a1
BEAT BN TEB, W LR B s RN 83.8% $RTF 2
94 %, AT WL BN HEOH ST R EH. WK 6
L QPO AT S R SR TR W SRS R TR R N
94% $ETH4 95%, HARWIZE A m T Ao
s, B2 DI ISR RREAT W R B, XU “my X
LSRR A 45 B IR 2 1 e 5 AT,
LTI 0 St R R B 1 I, BITLA, Ak
RN TS WS AT SRR X s DU 3.3
AT A IR S8 A

3.3 SRMRAEAREISHT KL LU R B XS LL o 4

R0 3.2 RIS 3.3 RIS RAUE ST
MENFFANUE S E o, XRIRH) 24 AP A

F 6 ARMAMIEFER ma ORISR

Table 6  The statistics of alarms and no-alarms of the non-optimized updating result m..
BICRAS \ PR Fy Fy s F3 BRI iz
Fy 320 15 4 0 339 94.3%
F 0 112 8 0 120 93.3%
Fy 0 3 127 2 132 96.2%
Fs 0 4 6 119 129 92.2%
KT AT HEFEER “mae DR/ IRIRIREIN S TR
Table 7  The statistics of alarms and no-alarms of the optimized updating result “mq.+
BLIRAS \ RS Fy Fy F, Iy FRRA KA iz %
Fy 325) 6 8 0 339 95.8%
Fy 0 112 6 2 120 93.3%
Fy 2 0 128 2 132 97 %
F3 0 4 6 119 129 92.2%
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SR A RS S B AT Tk, RS UDI. DDI
DI FRArBUE IR 8 Frox, AN 2 W vk 38 G vl
R 9 Pon. WRFEA N RHIZ RN 94.8 %,
DI HUE N 0.0423, 5 IZREEATS (A R EBUE A 4,
W Y 9 ZE R AN (1 W o o 1 A A e — 8, Rtttk
TR SE bR PO . X, K4 it
WG REA R RS WL R (B, — F) KR
MALE TS mg o~ B0 my, BLRERAE BT 3R
Mg~ Moy G B AARAG L. %2 Wk 7
oMt =1,2,--- 10 WEFATIERIRE Fy, 4t
= 11 BPIRASRA b Fy 3 EHFEER2 W45 R,
JEHHTAEt =4,6,12, 14 INAMMIES), I Bk K
RN B Fy, By, Fy, By, 8RR, T e
DRI Z 0 12 Wi g S (. KL 4 (a) FTE
4(d) FATLAE H, BAREH my, A omy, )2
W LR SR AE REAS KA I ZIHR & —FEI, (HJ2 “mg , A
Uy XTSI ORE A R A IR R K 2R DL
AR T me, Fmy, 4 HIME BERAE; WXk
BRSO EREERE S b, *ma,, A6t = 11 INZ, B
PRI BRIR S By A N, B 5 st S T
T 1 A BERRAEL, H g, 0T DR 1R o S5k i
WS TR, K my, M Omy, B DI HBUE S
9 0.196 F10.0351, X7/ Ut T ¢y = 5k
A7 3] LU R T2 W e 4 1 v Sk 7S 2L
e O A S I K =

B T LA 25 0 7 A AT S5 DR 1R B2 4h,
PR IS E A U 4 i S 9 OB ) 1 B

B, L RS 1.4 545t R J0 BR-5EH: SB
TR SR A LG 16T 12 SR S P 2 R A 1 4 B
J7iE VLSO (1) 8 R A AL e B S 2R
Jeffery SRTARSS & 00074k Zorikd, MR Av s I
ZIUES B (ZeE) AHACURE 52 o R, AR i AHABLRE (B
ARV HAE PR 7. R 24 AHIREEAR
S CA_EDURR L (TSRS SRS 1
NEYBE 2 AHIE]), SRE R R /TR R Ik S g v R R
10~ 13 fioR.

®8 WHAFEANFT3R “ma M) UDI. DDI Rl DI HUH
Table 8 UDI, DDI and UDI values of “m.; obtained

from the test sample

EFs8iemERHsE®  UDI DDI DI (k=n=0.5)

My 0.9434 0.9720 0.0423

MR 9 53R 10~ 13 XL aT LUE H, BT
FH“BERTIUS 1S BT R 4 A SR, I B ) il
G HE STV, AT TSRS Wi e
b AR I L3 DU b AT 15 B v

4 #ig
ARSCHEH — PR 2 Wi B i A A 5 sh A B
FHEE A 2 W vk, SRR e 1)

JSAT A AR Rl S SR R BT HLAS 5, A&
F TSI BB BRI T2 T, 2) AEAR T

#9 MARFEAFPTEK “mae DR /I IREIN ST R

Table 9 The statistics of alarms and no-alarms of “m1.: obtained from the test sample
IR \ PSR Fy Fy F> Fs BARETREL ffiz%
Fy 208 5 12 0 225 92.4%
Fy 0 76 3 1 80 95%
Fy 0 0 86 0 86 100%
Fs 0 1 85 89 95.5%
10 He T ToRRATIE SR (1 B ST VE AR IR R g 3
Table 10  The statistics of alarms and no-alarms based on the infinite inertia based updating strategy
BIDRAE \ P R Fy Fy Fy Fs HRS AL s %
Fy 255 0 0 0 225 100 %
Fy 80 0 0 0 80 0%
Fy 86 0 0 0 86 0%
Fy 89 0 0 0 89 0%
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Fig.4 Static fusion and dynamic updating result comparisons between the non-optimization case and

the optimization case
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Table 11  The statistics of alarms and no-alarms based on the zero inertia based updating strategy

FLADRES \ R4 R F, F Fy Fs SRR is%
Fo 183 18 24 0 225 81.3%
F 0 66 6 8 80 82.5%
Fy 0 6 73 7 86 84.9%
Fs 0 6 8 75 89 84.3 %

12 LB S L SUB AR DA SR B GE Tt 3R

Table 12 The statistics of alarms and no-alarms based on the proportional inertia based updating strategy

FIRA \ BRI R Fy F F, Fy (ERIN/S 3 s
Fo 225 0 0 0 225 100 %
Fy 65 15 0 0 80 18.8%
Fy 51 0 35 0 86 40.7%

F; 60 0 0 29 89 32.6%
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Table 13 The statistics of alarms and no-alarms based on updating strategy in [1]
HIRE \PRSRAR Fy F Fp F TR IREL iz %
Fy 219 1 225 97.3%
F 13 67 0 80 83.7%
Fy 11 73 86 84.9%
Fs 14 0 75 89 84.3 %
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