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Abstract: Target identification is a major practical application of information fusion, in which Dezert-Smarandache
theory (DSmT) is a useful method for dealing with problems with uncertainties and is efficient in combining conflicting
evidences. We put forward three temporal-spatial information fusion approaches including the centralized fusion approach,
the distributed approach without-feedback and the distributed approach with-feedback. Especially, when integrity con-
straints are introduced to the system, it is necessary to employ the conflict distance parameter to determine the combination
order of evidences. This will in some extent overcome the deficiency in noncommitative property in the hybrid DSm rule
of combination. Numerical examples are provided to show the validity in applications of the proposed approach.
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Fig. 1 Block scheme of fusion processes based on DSmT
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Fig. 2 Block scheme of centralized and recursive
target identification data fusion
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Fig. 3 Block scheme of recursive and distributed-without-feedback target identification data fusion
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Fig. 4 Block scheme of recursive and distributed-with-feedback target identification data fusion
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Table 1 GBPAs determined by three sensors

01 02 03

ESM(m1) 0.003 097 0.027
IR(my) 082 008 0.1
EO(m3) 08 004 0.16

R 2 RRF) ae K7 T A TDSmTH) akb45 R
Table 2 Fusion results obtained using DSmT and different fusion orders

A IR T 01 02 03 61Uby 6O1UbB3 6O2U603 6H1UBbO U0
123 0.6564 0.0389 0.0199 0.0622  0.0026 0.0125 0.2075
132 0.6565 0.0777 0.0183 0.0320 0.0038 0.0042 0.2075
231 0.0029 0.1133 0.0066 0.6363 0.0178 0.0156 0.2075

TR FAUEE P R R EL, 73 A4 conf (1, R) =
0.8635, conf(2, R) = 0.4544, conf(3,R) = 0.462.
MNUEHE PR SR BE A U, oy B 25 5 7= AR R SR 3,
Mg Lo B2 5y 7= A i 58 DALk, AR b 5 R 4
Bt IUESE A5 T A2 Yemy Sms G, 285
Emol &, WR2W LLE W, 1T A6 743 2
(1) &l B, A i 9 R H0f i 1 4L I 45 31 1)

R &5 SRS AT R T DU TR

Bl 2 B0, KRS, 0238 R 2 ] ig B T
B KL, 08 m B XEDL, H bR RAIHESR /U =
{61,62,05). RS AL HIESM, IRFIEOZ:3F 4% 8 2%,
H e AT A 2 (1 R A R 2 R O an 3 . il
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Table 3 GBPAs of three sensors under three different cycles

ESM(m;) IR(m2) EO(m3)
JA
01 0o 02 U 03 01 0o 05 U 05 01 0o 05 U O3
1 0.6 0.1 0.3 0.9056  0.0943 0 0.6762 0.0966 0.2272
2 0.7 0.011 0.289 0.0166 0.2651 0.7184 0 0.0106  0.9894
3 0.61 0.09 0.3 0.7 0.2121  0.0879 0.67 0.0966  0.2314

MR 58 R B0 E IR Rl 45 R WLRAFNERS.
B[] 358 i 75 BN 3 4% UE B 110 p SR 8 R 3, 34 UE B
() & 30 e 2 7P AR SR B, ] 3248 LL ) 33 B )
FEARPRSE. R, AR P 5 R B 1 I TR AL
MR s S R S R 2 B 4L, AR5 75
W3 B L A ) B D 2 i) ek i 15 3 4% A1E 9 1)
MRFE LR UL, motit 7y 1= APPSR, TMms tbmy
B 5y P A o e WO i ol 9% R B0 o R i AL
P Soma msdl &, KG5m4l 5.

A A4 3N BB HATRT A IR R A0 R A Sk
Table 4 Values of conflict measure coefficient of
three sensors fused in time-domain

JML 2 I3
0.0538  0.0925 0.0488

0.5233  0.7625 0.4319
0.3531 0.6969 0.3500

conf(1,R)
conf(2,R)
conf(3,R)

& 5 3B BB IATE R R AR BT A R R 4
Table 5 Values of conflict measure coefficient of
three sensors fused in space-domain

conf(1,R) conf(2,R) conf(3,R)

0.1201 0.1746 0.1388
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B, iy 0 A fil A E R MR Y. % e K. T LR I D-
SHE i B A TG 10 42 38 1388 5 23 A 76 e 5207 VA g
R IE A1 A A A BT RS REA B L
FAF & R 45 8. IWR6nT LLE H, iz AT )1 7
Aty XA Rl 79 21 110 Rl 15 45 R SEAT A T PR A
PSR, JF HAT s T S i o3 A R S A e
TFEEL R PERE.
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Table 6 Different fusion results

D-SiE#f 2 g DSmT
i 3% VA o3 A A 3 A 3% A o3 A A 3 A
TRBE  BRWBNE S BRBUTE ARBUTE
60, 0 0 0.546 0.6734
6 1 1 0.1375 0.0908
05 0 0 0 0
61 U6y 0 0 0.1834 0.2152
61 U 03 0 0 0 0
6o U B3 0 0 0.029 0.0011
01 Uy U b3 0 0 0.104 0.0194

7 451 (Conclusion)
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