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Dynamic Reliability Evaluation Method of Evidence Based on Intuitionistic Fuzzy Sets and Its Applications
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Abstract This paper presented a new evidence reliability evaluation method based on evidence theory and intuitionistic
fuzzy sets,which can conduct reliability evaluation for different evidence sources when the prior knowledge is lacked.
Firstly.the basic probability assignment (BPA) is transformed to intuitionistic fuzzy sets. Then. the similarity among
BPAs is calculated through the similarity measure of intuitionistic fuzzy sets. On this basis.the concept of evidence sup-
port degree is proposed,and the relative reliability and absolute reliability of evidence can be obtained by analyzing the
relationship between supporting degree and reliability of evidence. Lastly, the original evidence is corrected based on evi-
dence discounting operation,and the corrected evidences are combined by Dempster rule. Besides, this paper proposed a
multi-sensor fusion method based on the evidence reliability evaluation considering intuitionistic fuzzy sets. Numerical

experiment was conducted to analyze its performance. The results show that this method can effectively evaluate the un-

reliable evidences.
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my ({0,))=0.6,m ({0,})=0.1.m ({0;))=0.2,
my (@) =0.1;

my ({0,))=0.2,my ({0,})=0.5.my, ({05))=0.1,
m, (@) =0.2;

my ({0,)) =0. 4,my ({0,)) =0. 1,my ({6,}) =0. 2,
m; ({@})=0.3,

FEF ML, TR 0=10,,0,,0,) L 3 > E B4 .

A, =1{(0,,0.6,0.3),(0,,0.1,0.8),¢0;.0.2,0.7)}

A, =1{(6,,0.2,0.6),¢(0,,0.5,0.3),¢05,0.1,0.7)}

A;=1{<0,,0.4,0.3),¢0,,0.1,0.6),¢05,0.2,0.5)}

34> BPA Z (8] i 345 BEFE I (SDMD 2R 2y
1 Se(A1,Ay)  Sp(ALAy)
SDM = | St (A,,A) 1 Sk (A, ,Ay)
Se(A; A Sp(AsLAy) 1

1 0.7058 0.8492
=10.7058 1 0. 7445
0.8492 0.7445 1

FF 2 16) T A4S ) 4% 45 U5 A 8 SR 2 R - Total
SupCmy) = 1. 5550, Total _Sup (my) = 1. 4503, Total _Sup
(m;)=1.5936,

MR =X (19 AT LA 3] & G H U5 A9 3 A T S A R .
R(S,)=0.9758,R(S,)=0.9101,R(S;) =1,

I FH 45 TE 58 1 20 24 77 5 M % DR e SiE B E AT T 4nas 5, AT
RN 305 B R 8wt ({0, ) = 0. 5855, m| ({6,}) =
0.0976 ,mf ({05}) =0. 1952, m% (@) = 0. 12183 my ({0, )) =
0.1820,m% ({0,}) = 0. 4550, m% ({05 }) = 0. 0910, m~ (@) =
0.27193m5 ({0, 1) =0. 4.m} ({0, 1)=0. 1.mEk ({05})=0. 2,
my (@ =0.3,

i# i Dempster 286 8L X5 97 4115 69 UF 408 #F 17 40 & 7T 1%
B & A 4R m ({0,)) = 0. 6585, m ({0, }) = 0. 1601,
m({0;})=0.1459,m(®)=0.0305,
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Table 1  BPAs corresponding to each sensor’s recognition results
my mny ms my ms
{0} 0.80 0. 40 0 0. 30 0.45
{0,} 0.10 0. 20 0.95 0. 20 0.10
{04} 0 0.10 0.05 0.25 0
{0,.0,} 0 0. 30 0 0. 20 0
{0,.04} 0 0 0 0 0.15
(€] 0.10 0 0 0.05 0. 30

M1 AT LR B EIE IR my sme smy B oms 48R T4 H AR
PHIHN 0y 5 Ty BN SCHFIEH 0, A4 BR800 1 i
IS 3 PR BT AR S/ R O B £ S RS IETE i
A, T AR SO R AL Y R T S ROR 4 (9 E 30 Bl 3 AT S
PEAR 7 2% v LAAS 24 BPA M &l SE P20 5 b : R(S) =
0.8684,R(S,)=0.9844,R(S;)=0. 6645,R(S,)=0.9711,
R(S;) =1,

A LFE B om; MBS EEHBMTFHLAS 44 BPAS
EL BT — 3. R IE 3% 37 1002 5 6 4 IR 3E AT 08 TE S 1
fdi ] Dempster 204 B X8 1E J5 B9 UE 38 7 20 4 7T LA 21
HEERF m ({0, 1) =0.6923,m ({0, }) =0. 2823, m({0;}) =
0.0100,m ({4, ,0,})>=0.0142,m(®)=0. 0002,

AlA S5 R BR L R B AR50 0, 3X 5 R4 1%

S L LR S QPRI UK e YIS A 5 T S
AR,

R AT AR SO S T 3k IR RE L K 2 B T R T AR
TR L5 J5 150 5 AR 48 M Ut A7 Rl I AR AS 1 Rl 4 2R
LA 22 Dempster 21 & MU TG 1 Ak 22 vh S84 48 IR s
BRI 2 my 25 RE 5 BEE S5 R X 0 R SRFIEN 0,1X 12
IR 5 R 2 B A% IR A B R 45 SRR — B IR 2 Mt Dempster 41
B ML DU A Ak R R s 5 U g 7 TR A BRI R R . 7R EIE
P T FEPE RO SRS U g B0 T 500 9 7 8 48 AT b G
X A 8 R A B R R R AR . SCR 9 TR SRR [ 27 v /Y 7
203 0 A UE S BE B o) FEYE A — B0k BE & DismP R #E A7
AL EEVEVEAR AT LU I AE XS oy omy s my BEAT LG L BAR 0,
B SRR AT BT B AR 0, AT SR T 5 i B9 SE R 5 25 omy NI
ms Z 5 R0, 3R AT B9 5 8F BE IR B T R ARl A A5 R
HARRAI N 0, 5 3Clk [oTA SCHRL27 1/ X Ho T LU s, fi
FHAS SCHT $2 05 B R AT Bl I 5 45 R R B T AR R Y
AR B 2R A5 R W AR — B, A AR SO ik
BRAT BRI S R v X 0 1 SCHF 2 WA T SCRRC9 1A SCik[27 ]
TR 5 ¥R S X T AR B A e SR T LA R T R AR e SR
W, 32 1 3R AT ) B 5 R R A8 70 O IE DR SR AT 8 Ak 1ty R 3
— I e SR G 2t L SR LT B SRR LR AR
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Table 2 Fusion results obtained by different methods

B
m

3
my

4
my

5
mi

2 # Dempster 4 & # U

m({0,})=0.8451
m({0,})=0.0986
m({04})=0.0140

m({0,.0,})=0.0423

m({0,})=0
m({0,})=0.9948
m({0,})=0.0052

m{0,})=0
m({0,})=0.9965
m({04})=0.0035

m({0,})=0
m({0,})=0.9971
m({04})=0.0029

m({0,})=0.7659
m({0,})=0.1166

m({0,})=0.6239
7n((02>):0. 2791

m({0,1)—0.6858
m({0,1)=0.2645

m({0,})=0.7528
m({0,})=0.2217

k[ 277 3 N
X w2717 i In({53}):0.029/1 m((93>):0.0252 m({04})=0.0146 ln({€3}):O.005)6
m({0,.0,})=0.0881 m{0,,0,})=0.0718 m({0,,0,})=0.0351 m({0,.0,})=0.0159
m({0,})=0.8254
m({0,})=0.7503 m({0,})=0.7157 m({0,})=0.7670
m({0,})=0.1424
m({0,})=0.1196 m({0,})=0.1598 m({0,})=0.11655
N . - ° - 171((03)):().0120
X kL9177 % m({0,})=0.0319 m({04})=0.0308 m({04})=0.0194
: : ’ m({0,.0,})=0.0198
m({0,.0,})=0.0957 m({0,.0,1)=0.0913 m({0,.0,})=0.0477
- - - 11'1((197,5%})20.0002
m(0)=0.0025 m(@)=0.0024 m(@)=0.0004 s
m(0)=0.0002
m({0,})=0.8451 ({0,}1)=0.5969 m({0,})=0.6923
m({gl}) m((9,))=0.5317 m (61>) m({gl})
5 1)=0.0986 51)=0.3596 ,1)=0.2832
m({0,} m(10,}1)=0. 4070 m({0,}) 5 m({0,}
KX T & m({0,})=0.0141 m({0,})=0.0137 m({6,})=0.0100

m({0,.0,})=0.0423
m(®)=0.0011

m({05})=0.0170
m({0,.0,})=0.0443

m({0,,0,})=0.0296
m(®)=0.0002

m({0,.0,}1)=0.0142
m(0)=0.0002
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