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Radar Target Integrated Recognition Algorithm
Based on DSm Theory

LIU War quan, XIN Ye lin, BAO Qing long, CHEN Zeng-ping
(ATR Key Laboratory, Univ. of Defense Technology, Changsha 410073, China)

Abstract: An integrated recognition algorithm based on DSm theory & presented to solve target recognition problems of digial mult-
purpose radar. First, various recognition results were placed in a unified frame of discernment and the classic DSm wle was applied to
combine them. Then the Proportional Conflict Redistribution (PCR) rule was used to redistribue the combination results. Fnally, the
decision rule based on generalized basic belief assignment (GBBA) was adopted. The simulation results show that this method can avoid
information loss caused by the hierarchical recognition gructure, and more abundant target information is included in the fusion results.
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Fig. 1 Hierarchical recogniion structure Fig.2 Recogniion structure in this paper
2
2.1 DSm
DSm Dezert ~ Smarandache , s
’ DSm
[7- 10
DSm R [11-12]
1 D’
O= {617 927 ) en} n ’ D@
n .
@ba elv 927 RE) e/l ED@?
® A,BED°, ANBED" AUBED":
® OR®) : D*
DG-) @
2 2 @
T R F
2
0, m(*):D°7[0,1] m($)=0, Y.m(A) = 1, m(A) A

(GBBA),

AED®



3 DSm
® , (
N ) k , ’
DSm mp(')=|:m1Ym2Y Yrm] (*)
k
VA €ED° A Z b m(A) = > Hmd;(xi) (1)
X, X, €07 17
(x]n.“nxa o4
DSm , ,
(1 , DSm )
2.2
®= RUT UF DSm ,
(D DSm
GBBA., (1) ,
(2) DSm . PCR6
’ DSm M M N
DSm . DSm ()
> ; PCR
s PCR
pcR " PCRI PCR6 PCRG
) , R PCR6
7 S-1
s Hmﬁ,.(j)( Yoij))
mias(X) = me( X)+ D mi(X)7e o P (2)
o :E]]]Yc(m Nx=4 m’(X)+ Z}:mﬁ(/)( Y"(}))
oy ’Y“iml))E(D")*' "
La()=1" IS ANB=¢  ANB M (
j+ 1, i
’ )
(3) GBBA
; DSm PCR ,
GBBA ,

34,,A4,€D°, m (A1) = max{m(A;),A; €D}, m(A,) = max{m(A;),A; €D andA; ZA,},

m(A)— m(A.)> &
m( O)< & (3)
m(A1)> m( ©)

A L& &



40 2010 6
3
DSm m= n= 3, a= 2,
, « ” 13 2 s ® DSm 3
11 T T ) g 3 >, 13
T3 s > b2 / > L3
il rTY BRI
I
i Ep 2
1k AR
i
13
1|:
3 DSm
Fig.3  DSm model of the discerning frame
GBBA 1 GBBA
R [13] BBA
, GBBA o
1 GBBA
Tab.1 GBBA of various information
m(t,)= 071 m,(r,;)= 0.58 my(r,)=0 65 my(f,) =059
m(t,) =029 my(ry)= 042 my(ry)=0 35 my(f,) =041
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Tab.2 Combination results using classic DSm mle

m,(zlﬂr,ﬂr3ﬂf2): 0 0591
m (1,0, Nr3Nf5) = 00428

m,(t, Ve, Nr,0f )= 01579 m (6107 N N f5)= 01007

m, (1, Nry (/)= 0. 079

me(ty Nry Nr3Nf )= 00850

m, (¢, r,Nf )= 0.1144 m (t;NryNryNf )= 0.0616

m (6,0 e,y =00645  m (6,0 0 r,0f)= 0048  m (1,0r NryOf)=0.0347  m (1,0 NryNf,) = 0 241

me (120 1N f) = 0.0467 me( Ny Nf2)=0. 0325 m(t2 N NrsNf) =002 me(t2NrNr3Nfy)= 00175
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Tab.3 Redistribution results using PCR6 mle

e (0 OV Ny OF )= 001579 mpege (1,1 7y, f ) = 0. 1144 mpe( 1 (ry (f ) = 0. 0467 Mpes( 12117 21f,) = 0 0325

Mg (120 ry ey Nf) = 0,022 mpeye( 1, V1, (V73 M1f5) = 0 0175 mpge( 1) = 0. 1437 Mpepe( 12) = 0 0255

meae(r1)= 0. 1168 mecre( r2) = 0. 1262 mpcre(r3) = 0.0537 micrs (f1) = 0.06% mecre(f2) = 0 0707
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Tab.4 Fusion results using belief functbns theory

BBA

mi(t)= 071, mi(12) =029 ma(t1) =058, mao t;Ut2)= 0.42 mpy(ti)= 0.69
ma( ,Ut)= 065, my(t,Ut)= 0.35m,(t,Ut,) =059, m,(,Ur;) =041  mp,(t,)= 031

m](f])=0717ml(/luf2)=029 mz(f])=0.58,m2(/luf2)=0.42 myy (f)= 092

ms(f,Uf,)= 1 my(f1) =059, my(f,)= 041 mpy(f)= 008
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1 GBBA ma(f1)= 0.15 ma(f2)= 0.85, A=
fz, m134( tz)= 0.64 m1234(f1): 0.59
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