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Information-fusion method for fault diagnosis based on
reliability evaluation of evidence

XU Xiao-bin, WANG Yu-cheng, WEN Cheng-lin
(School of Automation, Hangzhou Dianzi University, Hangzhou Zhejiang 310018, China)

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

will affect the accuracy of diagnosis results. However, most existing fusion diagnosis methods do not take the reliabilities of

the evidences into account comprehensively. The main factors which determine the reliability of evidence are the precision

of individual sensor and the performance of the method in obtaining the evidence, as well as the uncertainties in the

observation environment. They are considered static factors and dynamic factors. The original evidence is first modified by

a static discount-factor obtained by optimizing the indication function of Pignistic probability measure. This result is further

modified by a dynamic discount-factor which is obtained by applying the measurement method to evidence similarity in

Pignistic vectors. Double-modified evidences are combinedby Dempster combination rule to obtain the final diagnosis

results. Experiments on the multi-functional flexible rotor-testing validate the effectiveness of the proposed method.
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1 ÚÚÚóóó(Introduction)
3?1���æ�ä�,F"3ØO\Daì�

ê��¹e¼�¦�Uõ��ä&E, 
|^k?

�&EKÜEâ  U÷vù«I¦[1] . duyâ

nØ�±k�/L«Ú?n&E�Ø(½!�°(

5�, 3&EKÜ��æ�ä¥�±2�A^. �

´,KÜ�ä��JpÝ�6yâ
���5,XJ

�äyâØ��,ØØæ�Û«KÜ5K,Ñ¬E¤

�ä(J�Ø.3�æ�ä¥,K�yâ��5�Ï

�Ì�kü�¡: �´·�Ï�,=Daìg�°Ý

�yâ¼��{5U; �´Ä�Ï�,Daì$1�

¸¥�Ø(½5Ï�Z6. Ù¥?Ûù
Ø|Ï�

�ÑyÑ¬Úå�äyâ���5eü, $�E¤

ØÓ&E
¤Jøyâ�m�Àâ, ?
K�KÜ

(J��(5[2] . ¤±,3yâKÜ�c, ^�A�

{éyâ?1ý?n,~�Ø��Ï�éKÜ�J

�K�,O\yâ��*5w��©7�. ,
,�

8c��,ÄuyânØ��æ�ä�{õêvk

�¡/�ÄÄ!·�Ï�éyâ��5�K�.

3yânØ¥, ShaferÚ\
ò�Ïf5Ýþ&

E
���5[3] ,¿é&E
���)�yâUì

ò�Ïf?1?�, ��5�ò�Ïf´�pé

X�, ��5��, ò�Ïf��. 3Shafer�Ä:

þ, Z. Elouedi�<3©z[4]¥JÑ
��zØ�

¼ê��{5O�ò�Ïf. 3©z[5]¥, L. M.
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�*ÿ8´���,ò�Ïf�6Ôö8êâ�ò

�©a�#êâ�m�ål5¼�. 3©z[6]¥, Z.

Elouedi�<qJÑ
��zPignisticVÇål��

{5O�ò�Ïf. �´ù
�{ÑÊ33·��

�5ò�Ïf�¦�þ,¿vk�ÄÃX�æ�ä

�A^�¸¥, du&E
(Daì)$1¥K�y

â��5�Ä�Ï�,l
ØUÏL®k�{��

¡/µd�äyâ���5.

SmetsJÑ��=£&Ý�.(transferable belief
model, TBM)Jø
(¹�ï��{,?nõDaì
&EKÜ¥¤���Ø(½5¯K9yâÀâ¯

K. �©ÄuTBM¥�PignisticVÇ�Ñ
Ýþ�
äyâ·�ÚÄ���5��{. �©Äk|^Ä
uPignisticVÇÿÝ��I¼ê`z�{¦Ñ·�
ò�Ïf, ¿^Ùé�©yâ?1?�. TÏf´
éDaìk���5�Ýþ, ´3DaìÝ\¦^
�cÏLl�Ôö���, §�Daì�°Ý�y
â¼��{�5Uk';,�JÑPignistic{u�q
Ý�{¼�yâ�Ä�ò�Ïf, ^Ùé·�Ïf
?���yâ?1�g?�, TÏf^±Ýþ3D
aìÝ\¦^�	.Z6éÙ��5�K�; ��
|^Dempster|Ü5Ké?U��yâ?1KÜ�
��ä(J.ÏL3õõUR5=fÁ��þ�¢
�,L²
�©JÑ��{�k��µ�yâ��
�5,)ûÏ���5eüÚå�yâÀâ¯K,¿
���(��ä(J.

2 yyyââânnnØØØÄÄÄ:::(Theoretical aspects of evi-
dence theory)
yânØ�Ð´dDempsteru20­V60c�J

Ñ, �²Shafer*Ð
/¤���D-SnØNX, §
^u?nØ(½9�°(&E, ùp{ü�0��

Ä�Vg[3] .

�E£µeΘ´�k���8Ü, §�¹
�
���pÕá���. Θ�¤kf8|¤�8Ü¡

�Θ��8,P�2Θ .

½½½ÂÂÂ 1 �¼êm: 2Θ y[0, 1],eÙ÷vm(∅)

= 0, ∅L«�8,K¡m��þ¼ê,§�¡�Ä�
VÇD�(BPA). m(A)L«yâéA�|±§Ý, X
Jm(A) > 0,@oA��E£µeΘ���. ,yâ

Jø��|'uΘ�BPA¡���yâ(N)(Body
of evidence),Ï~�±{¡�yâ.

½½½ÂÂÂ 2 �m1, m2´E£µeΘþü��þ¼

ê, ^Dempster|Ü5K�±��§�Ü¿��n
Ü(J,Xeª:

m(A) =











∑

B∩C=A

m1(B)m2(C)

1 − k
, A 6= φ,

0, A = φ.

(1)

Ù¥: k =
∑

B∩C=φ

m1(B)m2(c)L«ü^yâ�m�

Àâ§Ý.

½½½ÂÂÂ 3 yâ���5�N
¦^öéDa

ìÖê�&?§Ý.e�½yâ��5�ò�Ïf
�α, Kyâ���ÝÒ�1 − α. dTDaìÿ�
�BPA�^eª?1?�[3,7]

mα(A)=

{

(1−α)m(A), ∀A ⊆ Θ,A 6= Θ,

α + (1 − α)m(Θ), A = Θ.

(2)

½½½ÂÂÂ 4 3�D4&Ý�.(TBM)¥, òlBPA
=�¤BetPVÇ¼ê�L§��Pignistic=�, �
A�BetPVÇ¼ê½ÂXe[8,9] :

BetPm(θi) =
∑

A⊆Θ,θi∈A

1

|A|

m(A)

1 − m(∅)
. (3)

3 ���äääyyyâââ������555òòò���ÏÏÏfff���OOO���(The
calculation of the discounting factor of diag-
nosis evidence)
Ï~�¹e, û½�äyâ��5�Ï�Ì�

kü��¡,�´Daìg�¬��`�±9yâ
¼��{5U��É,�´3Daì$1L§¥É
	.Ø(½5Ï��Z6(X�>Øû, �¸D(
�), ¦�Daì¤¼&EØO($����Ø.ù
ü��¡�Ï�Ñ¬K��äyâ���5ÚO(

5, �ò§�©On)�·�ÚÄ�Ï�[9] . �!
|^ÄuPignistic��I¼ê`z�{¼�·�ò
�Ïfαs,¿^Ùé�©yâ?1?�; �XJÑÄ
uPignistic�þ�yâ�qÝÝþ�{¼�Ä�ò
�Ïfαd,¿^Ùéyâ?12g?�,l
¼��
KÜ�äyâ.

3.1 ···���òòò���ÏÏÏfff���OOO���(The calculation of the
static discounting factor)

e����æ8�Θ = {θ1, θ2, · · · , θp}, ÏL

�æ�[Á�&E, �±¼�,�Daìé�æ

8Θ¥���æ�ª�iÿêâ, =*ÿ8O =

{o1, o2, · · · , on}, �n ≫ p. @o, éuz�|*ÿ

oj ∈ O, )öÒU��T*ÿ´3Û«�æ�ª

cj ∈ Θe¼��,�òdT|*ÿ¥¼���äy

âP�m{oj}.

eDaì�·�ò�Ïf�αs , K�|^ª(2)

¼�ò���BPA,P�mαs

{oj}. |^ª(3)òmαs

·

{oj}=�¤PignisticVÇ¼ê, L«¤BetP αs

{oj},

,�òÙ�¯k�½��æ�ªcj'�,��«¼

êδi,j(j = 1, · · · , n, i = 1, · · · , p),�θi = cj�, δi,j

= 1,ÄKδi,j = 0.@o,Ò�±½ÂBetP αs

{oj}�

�I¼êδi,j�m�îªål�
[2,6]

Dist(oj, α
s) =

p
∑

i=1

(BetP αs

{oj}(θi) − δj,i)
2, (4)
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Kn|*ÿ�δi,j�m�îªål�
[6]

TotalDist =
n
∑

j=1

Dist(oj , α
s) =

n
∑

j=1

p
∑

i=1

(BetP αs

{oj}(θi) − δj,i)
2. (5)

��, TotalDist́ 'uαs�ål�I¼ê, ��

zTotalDist,=���αs. d�,²αs?�����

BetP αs

{oj}L«3TotalDist���¿Âe, ¦�

BetP αs

{oj}¦�U�Cý¢��I¼êδi,j , ½=

mαs

{oj}¥é���æ·K�BPA©Ù¦�U��

Ný¢u)��æ.

±e�©�Ñ^��zTotalDist��{5¦)

αs�L§. b½l,�Daì�1 j|*ÿ¥¼�

�BPA�m{oj} ,K^·�ò�Cþαé�yâ?�

���#yâ

mα{oj}(A) =

{

(1 − α)m{oj}(A), A ⊂ Θ,

(1 − α)m{oj}(Θ) + α, A = Θ.

(6)

A���,dª(3)¦��yâ�PignisticVÇ¼ê�

BetP{oj}(θi) =

∑

A:θi∈A

m{oj}(A)

|A|
. (7)

dª(6)(7)�

BetP α{oj}(θi) =
∑

A:θi∈A

mα{oj}(A)

|A|
=

∑

A:θi∈A

(1 − α)
m{oj}(A)

|A|
+

α

p
=

(1 − α)BetP{oj}(θi) +
α

p
. (8)

Ù¥p = |Θ|.-pij = BetP{oj}(θi),Kk

TotalDist=
n
∑

j=1

p
∑

i=1

(BetP α{oj}(θi) − δj,i)
2 =

n
∑

j=1

p
∑

i=1

((1 − α)pij +
α

p
− δj,i)

2.

�
d TotalDist(α)

dα
= 0�,þª��4�,½=

0 =
d TotalDist(α)

dα
=

2
∑

j,i

((1 − α)pij +
α

p
− δj,i)(−pij +

1

p
) ∝

∑

j,i

−(1 − α)p2
ij −

αn

p
+

∑

j,i

δj.ipij +

(1 − α)n

p
+

αn

p
−

n

p
=

∑

j,i

−(1 − α)p2
ij −

αn

p
+

∑

j,i

δj,ipij,

¦�α = (
∑

j,i

(δj,i − pij)pij)/(n/p −
∑

j,i

p2
ij).�
�

yαs ∈ [0, 1],�ª�

αs = min(1,max(0, α)). (9)

3.2 ÄÄÄ���òòò���ÏÏÏfff���OOO���(The calculation of the

dynamic discounting factor)

·�ò�Ïf�±�w�´^5µ�Daì�

k���5,´3TDaìÝ\¦^�cÏLl�

Ôö���,�¿vk�ÄÙÝ\¦^�É��	

.Z6Úå���5Cz,~XDaì�>Øû,�

¸D(Z6�. ù
Ï�¬ÚåDaì*ÿ�ØO

($��Ø,�ª��TDaìJø��äyâÚ

Ù¦Daì��äyâ�mÑyÀây�. ù
	

.Ï�éyâ��5�K�¬Ä�/Ny3Daì

�zg*ÿ�¥. eÓ�kN�Daìé��?1

iÿ,3b½k��DaìÏ	.Z6
��5e

ü��¹e, �!ïáPignisticyâ�qÝ�m, Ï

LPignistic=�ò�äyâ=z�T�m¥�yâ

�þ. |^yâ�þ�Y�{u�Ýþ��Daì

�äyâ�m��q5, ¿�Eüüyâ�m��

qÝÝ
,l¥¼�yâ�Ä�ò�Ïfαd ,^Ùé

·�Ïf?���yâ?1�g?�, ?�ÚÝþ

	.Z6éDaì¼���äyâ��5�K�.

½½½ÂÂÂ 5 �qÝ¼ê. �A,B�R
n�m¥?¿

ü�þ, ¼êS(A,B) : A@By[0, 1]¡��qÝ¼

ê,XJ§÷v: 1) 0 6 S(A,B) 6 1; 2) S(A,B) =

S(B,A); 3) S(A,B) = 1��=�A = B;S(A,B)

= 0��=�A⊥B.

½½½ÂÂÂ 6 �qÝ�m38ÜPþ½Â����

¢�¼êS(x, y), XJé?¿�x, y ∈ P, S(x, y)÷

v½Â5¥�3�Ä�^�,K¡P��qÝ�m.

òl1k�Daì¥¼��yâP�mk , k = 1,

2, · · · , N, Ù¥N´Daì��ê, ¿�§�´�

pÕá�, @o�±|^ª(3)òyâ¥����

�mass¼ê=z�Θ¥ü���� PignisticVÇ

BetPmk
(θi). e±z����BetPmk,i

(θi)��I

ïá��R
p���m(p�LΘ¥���ê),K�±

½Â3d�m¥��|Pignisticyâ�þ
−−−−−→
BetPmk

,

Ù¥�z��©þ�LE£µeΘ¥�A���

PignisticVÇ��,¤kDaìJø��äyâ|¤

��¹kN�Pignisticyâ�þ�8Ü. duT�

m÷v½Â5Ú½Â6, ¤±¡d�m� Pignisticy

â�qÝ�m.

?�Ú½ÂPignisticyâ�þ�{u�qÝ�

Sim(
−−−−−→
BetPmk

,
−−−−−→
BetPmq

) = cos ϕ =

−−−−−→
BetPmk

·
−−−−−→
BetPmq

T

‖
−−−−−→
BetPmk

‖‖
−−−−−→
BetPmq

‖
, (10)
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Ù¥
−−−−−→
BetPmk

·
−−−−−→
BetPmq

T =
p

∑

i=1

−−−−−→
BetPmk,i

·
−−−−−→
BetPmq,i

,

i = 1, 2, · · · , p, p´�þ�ê(=E£µe¥���

ê). ‖ · ‖ L«�þ��ê, þª¢SþL«�þ
−−−−−→
BetPmk

�
−−−−−→
BetPmq

Y��{uÝþ, e
−−−−−→
BetPmk

�
−−−−−→
BetPmq

�Y�ϕ = 0◦, KÙ�qÝ�1, ¿�`²
−−−−−→
BetPmk

Ú
−−−−−→
BetPmq

éΘ¥z����|±Ý�Ó.e
−−−−−→
BetPmk

�
−−−−−→
BetPmq

�Y�ϕ = 90◦,KÙ�qÝ�0,

=üyâ��Àâ.

é¹kN�Daì�KÜXÚ¥, dª(3)��

yâ�þ
−−−−−→
BetPmk

�
−−−−−→
BetPmq

. dª(10)O���qÝ

Ý


SMM =













S11 S12 · · · S1N

S21 S22 · · · S2N

...
...

SN1 SN2 · · · SNN













.

éuyâk�o|±Ý�

Sup(mk) =
N
∑

k=1
k 6=q

SMM(
−−−−→
Betpmk

,
−−−−−→
BetPmq

). (11)

��5`,��yâ�Ù¦yâ¤|±�§Ý�

p,K`²ù�yâ���.��½,. �*/,Da

ì��é�&Ý�

Rcrd(k) =
Sup(mk)

N
∑

k=1

Sup(mk)

. (12)

½½½ÂÂÂ 7 éuN�Daì, räk�p��é

�&Ý�Daìw�´ÌDaì, Ù¦�Ñw�´

g�Daì. b�rg�Daì��é�&Ý±�

½�'~©��ÌDaì¥,vkÙ¦�&ECz,

KÌDaì�ýé��5�u1,Ù¦Daì���

5�βi
[10,11].

Acrd(k) =
Rcrd(k)

max
k=1,··· ,N

Rcrd(k)
. (13)

�âc¡¤0���&Ý�ò�Ïf�m�'

X,)ö½Â1k�Daì¤¼�äyâ�Ä�ò�

Ïf�

αd
k(k) = 1 − Acrd(k). (14)

e²·�Ïfαs?���yâ�mαs

k , k = 1, 2,

· · · , N ,Kz�yâ�Ä�Ïfαd´3TyâÄ:

þ���, ²Ä!·�ò�Ïfüg?���yâ

�

mαs,d

k (A) =

{

(1−αd
k)m

αs

k (A), A ⊂ Θ,

(1 − αd
k)m

αs

k (Θ) + αd
k, A = Θ.

(15)

,�, Ò�±^ª(1)éþª¥���k�yâ?1

KÜ,���ª�KÜ�ä(J.

4 ûûûüüüOOOKKK(Decision criteria)

3Äuyâín��æûü¥, �|^KÜ(

JBPAé��Ñy��æ�Ñ�ä, ÒI��½�

�½OK[12].ùp�Ñ�æûü�Ä�OKXe:

1) 3?1���æ�ä�, �½��æa.A

k���BPA,�T���u,���, �����

�0.6,½=¤�½�æu)��U5��u(½5

VÇ100%���;

2) Ø(½Ý��u,���,������0.3,

·K/Θ0L«Ø��Û«�æu),Ï�KÜ�8

�Ò´�~�ûü��Ø(½5, eéT·K�D

�L�,ò¦(Ø¹
Ã{O(�Ñûü;

3) �½,«�æ�BPA�Ù¦�æ�BPA��

��u,���,�����Ø�u0.15,T��(

½´�Ä�ûü��5¿ØÓ�æ·K&Ý�m�

�É,�k§��m�&Ý����½�§ÝâU

�Ñ(½5��ä.

5 ¢¢¢~~~©©©ÛÛÛ(Analysis of examples)

)ö±/=f�æ�ä�[XÚ0�é�, �y

�©¤ã�{�k�5. Äk,3¢��þ©O��

F0 = {�~$1}, F1 = {Ø²ï}, F2 = {Øé¥}

ÚF3 = {Ä�tÄ}4«;.�æ�ª, |^\�

Ý(S1)!�Ý(S2)! £(S3)3«Daìæ8=f�

��Äþ���*ÿ&Ò. ²HG--8902êâæ8X

Úò&EþD�O�Å, ,�A^Labview�¸e

�HG--8902êâ©Û^�P¹z��Ä&Ò. |^

©z[13]��{¼�3«Daìe��äyâ, ½

=BPA.

5.1 ¦¦¦···���òòò���ÏÏÏfff(Calculate the static discount-

ing factor)

��æ�ª8Θ = {F0, F1, F2, F3}. ÏL�æ

�[¢�, ¼�3«Daì34«�æ�ªe©O¼

��30|*ÿ,��±¦�Ñ360|�äyâ��O

�·�ò�Ïf����. du�Ì��,L1∼3¥

©O��Ñ
S1∼S33F0∼F3�¹e�4|��.

ÄuS13F0∼F3�¹e�120|�äyâ��,

dª(5)��

TotalDist = α2
1 − 0.23α1 + 5.22. (16)

��zª(16)�

α1 = 0.1150,

dª(9)�αs
1 = 0.1150.Ón,éuS2ÚS3�¦�

αs
2 = 0, αs

3 = 0.2785.

d·�ò�Ïf�±wÑDaìS2'DaìS1,

S3��.
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L 1 S13F0∼F3�¹e�4|�äyâ��

Table 1 4 sets ofS1 diagnosis evidence samples whenF0∼F3 happen respectively

�æ�ª F0 F1 F2 F3

m(F0) 0.50 0.42 0.39 0.35 0.25 0.22 0.21 0.20 0.18 0.18 0.18 0.17 0.17 0.17 0.17 0.17

m(F1) 0.40 0.54 0.59 0.54 0.39 0.33 0.30 0.28 0.25 0.24 0.23 0.22 0.22 0.21 0.21 0.21

m(F2) 0.00 0.00 0.02 0.10 0.26 0.29 0.31 0.32 0.33 0.32 0.32 0.32 0.31 0.30 0.31 0.30

m(F3) 0.00 0.00 0.00 0.01 0.06 0.11 0.14 0.18 0.24 0.26 0.27 0.29 0.30 0.31 0.31 0.32

m(Θ) 0.10 0.04 0.00 0.00 0.04 0.05 0.04 0.02 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00

L 2 S23F0∼F3�¹e�4|�äyâ��

Table 2 4 sets ofS2 diagnosis evidence samples whenF0∼F3 happen respectively

�æ�ª F0 F1 F2 F3

m(F0) 1.00 1.00 1.00 0.62 0.16 0.12 0.10 0.08 0.07 0.07 0.06 0.07 0.07 0.07 0.07 0.07

m(F1) 0.00 0.00 0.00 0.00 0.50 0.48 0.42 0.36 0.29 0.27 0.26 0.25 0.23 0.22 0.22 0.21

m(F2) 0.00 0.00 0.00 0.00 0.25 0.30 0.32 0.32 0.33 0.33 0.34 0.33 0.34 0.34 0.33 0.33

m(F3) 0.00 0.00 0.00 0.00 0.03 0.09 0.16 0.23 0.30 0.33 0.34 0.35 0.35 0.35 0.35 0.34

m(Θ) 0.00 0.00 0.00 0.38 0.06 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.01 0.02 0.03 0.05

L 3 S33F0∼F3�¹e�4|�äyâ��

Table 3 4 sets ofS3 diagnosis evidence samples whenF0∼F3 happen respectively

�æ�ª F0 F1 F2 F3

m(F0) 0.49 0.37 0.28 0.22 0.17 0.16 0.15 0.14 0.12 0.11 0.11 0.11 0.11 0.11 0.11 0.11

m(F1) 0.41 0.48 0.46 0.42 0.38 0.34 0.30 0.27 0.22 0.20 0.18 0.18 0.17 0.16 0.16 0.16

m(F2) 0.03 0.13 0.26 0.36 0.42 0.43 0.42 0.40 0.38 0.36 0.35 0.34 0.33 0.33 0.32 0.31

m(F3) 0.00 0.00 0.00 0.00 0.03 0.07 0.13 0.19 0.28 0.32 0.34 0.36 0.39 0.40 0.41 0.42

m(Θ) 0.07 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.010 0.00 0.00 0.00 0.00

5.2 ¦¦¦ÄÄÄ���òòò���ÏÏÏfff(Calculate the dynamic dis-

counting factor)

¢�¥¦^´Ø>ª�ÄDaì,Ù�=f²

��m^^�ë�,ÏLDaìþ�Új�±ò

Ù�½3^�þ. �
�[	.Ï��Z6,ùp

)öÏLØt £DaìS3Új��ª�[du

�Ï¦^½<�Z6E¤�/�>Øû0. ¿�

3�½=f?uØ²ï$=G��~, dS1, S2

ÚS33«Daìæ8=f����Äþ�&Ò.|

^©z[13]��{¼�3«Daìe��©��ä

yâXL4¤«. òL4¥�3��äyâ©O^·

�ò�Ïfαs
1
, αs

2
, αs

3
?�����?���yâ

XL5¤«.
lL5�±wÑ,duDaìS3Ñy
/�>Ø

û0�É~y�,l
��ÙJø�yâÚS1, S2

Jø�yâ�3Àâ. ¦)§��Ä�ò�Ïf,

dª(10)∼(12)O��

Rcre(S1) = 0.3671, Rcre(S2) = 0.3814,

Rcre(S3) = 0.2515.

dª(13)(14)O��

αd(S1) = 0.0475, αd(S2) = 0, αd(S3) = 0.2645.

^±þÄ�ò�Ïf©OéL5¥�yâ?1?

�,�±���KÜ��äyâXL6¤«.

L 4 S1∼S33F1�¹e��©�äyâ

Table 4 The original diagnosis evidence ofS1∼S3 whenF1 happens

�æ�ª Daì
Ä�VÇD�

m(F0) m(F1) m(F2) m(F3) m(Θ)

=f S1(�~) 0.0085 0.7017 0.1547 0.0325 0.1026

Ø²ï S2(�~) 0.1496 0.4534 0.1050 0.0340 0.2570

F1 S3(É~) 0.0400 0.0520 0.8062 0.0018 0.1000
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L 5 S1∼S33F1�¹e²·�ò�Ïf?���yâ

Table 5 The evidence revised by the static discounting factor of S1∼S3 whenF1 happens

�æ�ª Daì
Ä�VÇD�

m
αs

(F0) m
αs

(F1) m
αs

(F2) m
αs

(F3) m
αs

(Θ)

=f S1(�~) 0.0075 0.6210 0.1369 0.0288 0.2058

Ø²ï S2(�~) 0.1496 0.4534 0.1050 0.0340 0.2570

F1 S3(É~) 0.0289 0.0375 0.5817 0.0013 0.3506

L 6 S1∼S33F1�¹e²Ä�ò�Ïf?���yâ

Table 6 The evidence revised by the dynamic discounting factor of S1∼S3 whenF1 happens

�æ�ª Daì
Ä�VÇD�

m
αs,d

(F0) m
αs,d

(F1) m
αs,d

(F2) m
αs,d

(F3) m
αs,d

(Θ)

=f S1(�~) 0.0072 0.5975 0.1317 0.0278 0.2358

Ø²ï S2(�~) 0.1496 0.4534 0.1050 0.0340 0.2570

F1 S3(É~) 0.0190 0.0247 0.3834 0.0000 0.5719

5.3 KKKÜÜÜ���äää(((JJJ(The fusion diagnosis results)

L7¥�Ñ
3��©�äyâ!é�©�äy

â��KÜ!�©KÜ�{±9Äu©z[2]¥Ä

�ò�Ïf¦��{�6«�ä(J.lL¥�±

wÑ, S1, S2ÚS33�DaìÑØUüÕ�Ñ�(

��ä(J.duS3É~¤���yâÀâ,�¦

���^Dempster|Ü5KKÜ�yâ��ä(

Ø�Ø(½. 
é�yâ?1·�ò�Ïf?�

�,2^�©Ú©z[2]¥¦�Ä�ò�Ïf��

{?��©yâ,�KÜ,�âûüOKÒ�±

�(/�äÑ�æ,¿��©(J�`uÄu©

z[2]¥�{�(J,l
�Ø
duDaì��

5ØZ¤�5��ä(J�Ø.I��Ñ�´,�

Daì9Ù¤Jøyâ���5�p�,éA�

·Ä�ò�ÏfÒé�,ù�Òòz���KÜ

��{,�Ó��±���(�KÜ�ä(J.

L 7 3«�ä�{�(J'�

Table 7 The comparison of diagnosis results of 3 methods

�æ�ª &E

Ä�VÇD�

F0 F1 F2 F3 Θ

�ä(J

S1(�~) 0.0085 0.7017 0.1547 0.0325 0.1026 Ø²ï

S2(�~) 0.1496 0.4543 0.1050 0.0341 0.2570 Ø(½

=f S3(É~) 0.0400 0.0520 0.8062 0.0018 0.1000 Øé¥

Ø²ïF1 ��KÜ 0.0212 0.4852 0.4705 0.0079 0.0152 Ø(½

"�ål�{ 0.0500 0.6477 0.2113 0.0189 0.0721 Ø²ï

�©�{ 0.0495 0.6658 0.1930 0.0149 0.0723 Ø²ï

6 (((ØØØ(Conclusion)

ÄuyânØ�&EKÜ�æ�ä�{ÏL
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