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LI Shuangming

Abstract: Considering the deficiency that traditional intention recognition methods can only deal with certain
types of uncertain information, a new information processing method of fuzzy Belief-Rule-Base (BRB) is proposed,
which combines the advantages of fuzzy sets and Dempster-Shafer (DS) theory. Firstly, the connection relation
of premise attributes is improved in the premise part of confidence rules, and fuzzy set segmentation is designed
according to the statistical distribution characteristics of data sets. Cauchy distribution is selected as
membership function to avoid the problem that confidence rules could not be activated effectively, which would
lead to no effective output of the system. Secondly, the confidence distribution of different categories in the
identification framework is fused, and the optimization model of rule weight and feature weight is established,
and the input-output relationship between feature space and category space is constructed. On this basis, the
matching degree and activation degree of the unknown intention data are calculated, and the recognition
decision is made using the maximum confidence principle. Through experimental verification, sensitive
parameter and interpretation of result, time complexity analysis, compared with other methods, the fuzzy

belief-rule-base shows high accuracy rate, and effectiveness and reliability under the condition of small samples.
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AR ERRIIEAZ R, HHTERMEREZN,
SEEEAAEAE . T HEESEEIEA, FE
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HBA ME— 2 B BB R Epa (z) € [0, 1] 5 H XM o
ASCE T B AR B BRI gt o b, g
Cauchy B 7 A AE A 3 I8 FE pR 40, FF AR S 56 1
BFE LIRS E . BRI JE M A X
BRI R E TR, S RS EREERI Sy, AL A7
A3 AL A2, BEBUEIXIE N[z, 2.
3.3 HWIWNEELEN

BISTI L T RO ELAS HUU 1 B bR = R, B
BT 55 L TN R 0 S M i R R AiE 22 )
)23 [8) 22 18] B N J H o0 22 1 L1 U /2

TEBEMN L, 2504 R HBEOK
Ko WEMNERT MAFFIE, FkZMNARY, A
R N AY = (A}, A5, AR, NGREATEN
SF, BB ENL = {w,we, - wnt, WEEREARN
@i (i=1,2,,|S*|), H5AFE RIS AR KT A
BN

Ik 4

LS
1] BRI
v
Ty TR
Rl

e
NMEED ﬁ#} s |

. | F A & l

IEZtE

v

BT R >

i BEA

KA IRVIECES

P 1 SRR B U 5 PR S R

1.0
0.9
0.8
0.7 4! A2 A3 Al
06 | ' ' '
0.5
0.4
0.3
0.2
0.1

0 02 04 06 08 1.0

T, x! x? 3 fizs

ORI X8R 7>
2 B Cauchy 73 3 J& 5 B B BT DX 4 7

T



944 G

f&

Ziy

¥k

45 %

MA’V z = (5)

Z KAk, xzm

SN[y NAE SRR SR = SN IN W ES R (o Wil
451835 @?iﬁ’]‘li’m & TR A P A AN
Tﬁfﬁﬁﬁﬁﬁﬁ HEMEE Q2 = {w,wa, - wN LA
FERMESE,  SMRFE AN ECLA i B [X 3 A» ()11 2R BE
K. SFTGREAR; € S*, HIClass (z) = w,
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3.5 HIBGE
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K’ K’
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mOt
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k=1
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RERN
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4 fFELLY
N TN B B6AE A S B4 R vk B A B

AR, 51N T SCHRR[8]H B = B R ) S 4g i2E 47 X6
eariir . HRIEAL IR SR R G INAS 12 b B ARG BT
=EERR, EEMEERRSAEMEER, 2l
TrRifa . BEES . KPR A IR A AR O R S AT
B X T HARE B 7 % (Recon) . M A (Sur-
veil). Bidi(Attack) LA RS (Cover)42K. HIR%
JE L S s R LR

4.1 EERH

= BN R AR DNREAR A T AT, e
L0 X 25 S SR R KB IO RE A A BE SE LN T30
WGk, XA 75 2R B A 1 5% 32 3 R 1)
AR SCAR H B0 B TR BLAE RN = R RO T ik e
FEANFEASEAT N REAT AR, 946 70Tl FEA
B PR 7oK o BB A 0 I SR AR A A
PatE, N 7ok PR RE R AL S ) BRI R o B
AR 4 B4 R G T A R 0 SR AT BRI B )
P e AR AIE J& P H B IS (Hy) KT W€ B
nd, WIEFAZEIE OB, SR
MR8 T R PRI 23 77 1R A R o)
Ko WS EORE N6 = 0.04, 4SRRI TR
A=0.15,

SRS AR BRI, S R A T R P
B, BOERET RO R B AT AT IR SRS
XTNGMEART = (21,22, -, 27), X% NI
AiEJa& PRI A, e HX Cauchy Y40 A 35 @ BE pR £k

*1 BRsRMAFEE

H b It (°) B8 (k) K (/) i fa (°) 5 S AR () Py
1 48.6 281 250 202 3.0 Recon
2 241.2 120 280 52 1.7 Cover
3 240.0 110 300 50 2.1 Cover
4 174.0 290 272 350 5.2 Attack
5 168.0 260 215 260 6.8 Recon
6 139.5 215 320 324 2.8 Attack
7 138 210 300 310 1.2 Attack

*® 2 BHEMUSNEESES

P JRIEL B JR 29 JRIE37 JR kA B JEMES I A

1 0.0039 0.0740 0.2224 0.0110 0.0634

2 0.0062 0.1098 0.2668 0.1132 0.1248

3 0.0241 0.8034 0.3857 0.5055 0.1683

4 0.5518 0.9321 0.5046 0.7235 0.1995

5 0.9950 - 0.6383 0.966 1 0.2616

6 - - 0.7594 - 0.3217

7 - - 0.9359 - 0.8718
4iit 5 4 7 5 7
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MR & Ai = {Ain, A, A IR R BE, Jorp
JRRIEE A H, R S K SR R, B A
RFAE L g5 K S AR L O 2 609 — 2 BLAE HUN T4
AR, XA RERE R N T B A A
Ao PN TRALR TR )R, TR
BEEMN AT AT IRIEATSR R AFH G AP &
YNGR A T 4E.S*, AT BATH SR AR 15 i 425 43
AR UL FE par (i) TEUEHRELIGHELE R, 4 S% i
FEA A BIESE , F)FH Dempster 41 & HLN b & J5
32BN R 450 3 4> BASEB, . R H 2 b4k
510 (DE) 55 I AL 0" FURF HE AL 6 AR AL
I SR S H BRAE RN RMSOR Ik AR L () DT E R

FEa® . FF Dempsterdd & F0 5 EGE 1Y B A 0
BHATHA G, REURCOKE (S B B AT 15 31 5 2831
s R
4.2 SEHBMRERS

N T BGAESR VR R AU, R B AR AT 5
iE, BuEES NINGEMMRE, PG EaRE
AR EEIL100MEAR, WREIL20/MFEA . S
ATAT B S BB R AT BRI TIPS . 43 28 BEAS I 1)
BRA. Cauchy /> fi ZEoMly. &5t ZRAa K s
LA HMPMSERE, Ra@Ed B S8
X IR 45 R m . 40.03 <6 <0.07, AR{LD
£:350.0025, 0.1 <X <0.5, {kHK K0.05, HE
¢ =30, YAHIEMBE, &y =2, RFELULLSHE,

fear (y), 4546 0 BLEOR L T 15 2100 U RE B 80 AT LS 2 an A 31 B Ax s BRI B0 JAE R .
100 100 100
5’ 80 95
M 90
g 70
= 85
R 60 90
=
80 50
75 40 85
35 40 45 50 55 60 65 70 10 15 20 25 30 35 40 45 50 0 100 200 300 400 500
AR T TPR (1079) I3 B PRI T TR (102) Cauchy &/ M S5

(ORNGE: <oz IR YRRAPERE S

(b) ANTF) 53 8 BEAS I T TR (0 1) 45 SR

(OENEEIEVZiE E(GIRVIEES

P 3 SRR TR A5 20 B AR I 1T RO IR 45 SR X R i

MIE3(a) FHEI3(b)FT LA H, SRR I ] BRSO A
3 REASL I T PR A 2 L TR 6 SR IE A A A K
SO, ROk I 7 PR A L 20035 < 0 < 0.045,
AT PR BEE W 201 <A <02, AT LLAE
100% FY LT A o BEAG SR I 1] RS A1 73 125 FEAS
FIBRARIHE R, U IR A PRAR. X EE R T
BRABL AR08 s 2> ikl o i Bl BE T RO B A5
PRI HE AR, A BESEBIURE TS = B R gt AT
B, FPECRIERRE T . K3(c)/2Cauchy &
DATSHOTRN AR T, AR TUE L, &
R 45 R0 Cauchy SR & 70 A Z BN BURR, RIS
Cauchy )& M SR E RN, WRERRFES T
PEM %, KEEZF yCauchy g EHEH
SRt EARRSE, BT =MREERE, Cauchy
S Je R B RE AT H B B AR, BERE TR A
b X B AT AR R RI

N T ARSI AR I, B- 458 X AE
(B-fold Cross-Validation, B-CV) 77 i%i#E4T 2 I,
Xof A IR BE AL e BN SR At %28

FER R ERR B IER R R 3pR, @Rt i
K, SCFRERIEANL(Support Vector Machine, SVM)+
T C45MZ R ARG (BAGCLS). ¥ EBRB(Ex-
tended Belief Rule Base, EBRB)&7% 1 IEHf 2 7 1)
N57%, 87%, 89%, SCHR[8]%:TBRB-ERME KR
MITEAT BT HE 2 N93.5% . X FEEZH T
TR IR %A N, EBRBHE LS B MER
BRI R B2 A [H], BRB-ERSLVEXT T EAE M
VP B 1A AR ] 5, AN R I B AS TR B B R RE
RS EUEFRMK. SVM, BAGCA.542 #1331
AR T o), RS IR —
BEMF N A BABUFRER . TASCEAECauchy
B AT SE ARSI ] R 8 B RO A B
BUR, BIREE B 100% R A ER 2, HEmuE T
AR EEAE AL B /NRE BRI AR

xR 3 BEEEARRERHBEITLE (%)

EBRB
89

BAGC4.5
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BRB-ER
93.5

A3
100
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4.3 BEIEZEDH BT M S TR R A . BB S0 TMATLAB
SEVE (P () 52 2% B BB e A SRR e R R2016% -4, fEIntel Core i5-82504b ¥ 28 iz

T S M LR LA v 1 AR R FH 3 s R & 1T RAGH THEANF B IR > 20T,

Mo SRIGH, AR S Bk B A BB R FVEAY WIAE DN R BERIRBY B ~F-34018 47 1 18]

*® 4 BEEENSM RSN BB TR E Xt

RO 7 o TR LA R B I ZRIBAT I 1) (s) DRIZAT B 1) () WANERZ (%)
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(3,2,2,3,3] 7 0.0163 3.9E-4 90
[12,2.22] 4 0.0144 3.5E-4 75
RS R AR S5 RBAT AT AR Y, BIRAE & £ XM
YIZRBY BRI B B ()38 AT I [8] 32 S kTR B (] F, 20, £, 25 e RS E S S S ).
BN ECE, N, )7 ERA i A KA1 EGFAEEH, 2020, 45(3): 7-13,21. doi: 10.3969/j.issn.
BEATREASUI R, AT T — AR A A I 38t 2 B 1002-0640.2020.03.
FOIFTE] . A R - Bk 22, AR & A= 350 ) £ WANG Chuang, LI Song, JIANG Haobo, et al. Research on
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5o, j&gﬁﬁ%ﬂgj{d\;ﬁ%’ {H FH= R TR ] 3 anti-missile[J]|. Fire Control & Command Control, 2020,
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