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Multi-radar Data Association of Hypersonic Target by LFM Radar
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Abstract: As a typical multi-radar data association metrics,the association method, which is based on the chi-square
statistic metrics,is an effective way used for multi-radar data association in the current information fusion fields. It is found
that, however, the correct probability of multi-sensor data association decreases as the radar measurement error decreases,
when the target moves in a hypersonic way. In view of the strange phenomenon,the data association model, which is based
on the chi-square statistic metrics,is established firstly by the linear frequency modulated radar. Then the influence of target
hypersonic movement on multi-sensor data association is further discussed,and the conclusion is that the associated judgment
function ( subjected to the non central chi square distribution) is contradicted against the existing associated judgment thresh-
old (subjected to the chi square distribution) . Finally , the strange phenomenon above , which is proposed in this paper,is ex-
plained by using the statistic theories,and an important conclusion is correspondingly drew that the existing data association
approaches , which are based on the chi-square statistic metrics,have a great disadvantage on multi-sensor data association of
hypersonic target. Simulation results show that,the happening of the strange phenomenon above is reasonable, when the tar-
get moves in a hypersonic way.
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2 2 2 2 2 2 <2 .
Py =130 .0 ,,0, (cos”6,sin” @, sinfcosg,
2 .
+ cosf, cos” @, sinfcose,
— sinf,sin’ @, cosf, cosg,,
. 2
— sinf, cos’ @, cosf,cosg,, ) (A4)
2 4 2 2 2 2
D3 STA\T 0 )Ty (cosf, cos” @, cosf,cosp,
+ sinf, cos’ @, sinf, cosg,,
+ cos, cos’ @, sinf,sing,,
. . . 2
+ sinf, cos’ @, sinfsing,, ) (a5)
2 2.2 2 2 2 2 2
Py =TATRO A O paO g (cos 0,cos” @, cosp,
+sin’@, cos’ @, cosg,
+ cosf, cos@,sing , cosfsing,
. . . . 2
+ sin@, cosp , sing, sind,sing,, ) (ab)
2 2.2 2 2 2 .2 .
DPs STATRO (T T gy (cosf,sin” @, sinfycos@y
+ cosf, cos’ @, sinfsing,,
+ sinf,sin’ @, cosf, sing,,
. . 2
+ sinf, cos’ @, cosf,sing,, ) (a)
2_ 22 2 2 2 . 2
Ps =TATR0 0 gy O gy (O8O, 8in" @, cosh,cosp,
+ cosGAcoszgoAcosﬁ?B cosQy
+ sinf, sin’ @ , sinf, cose,,
. . 2
+ sinf, cos’ @, sinf, cosg,, ) (a8)
2 2.2 2 2 2 . .
P7 =TATR0 10,0 gy (080, cosg , sing, sinf,cosp,
. . 2
+ sinf, cosg , sing, cosf,cosey ) (a9)
2_ 22 2 2 2 . .
Dy STATRO T Ty (08O, cOs@ , sing, sinf, cosep,
. . 2
+ sin@, cosg , sing , cos@,cos, ) (al0)
2 4 2 2 2 2 2 .
Py STATRO T p T g (cosf, cos” @, cosf,sing,
+ sinf, cos’ @, sinf sing,,

2 .
+ cos” 6, cosp , sinfcosp,

pfo = r‘;ria'an'iAa'zB ( Cosﬁ*coszgo*sinﬁgcosgoB
+sinf, cos’ @ , cosfycosgy, ) (al2)
X, i (al) ~ (al2) AT BEE TR I5 A DAL
FERIBE R (oy oy B oy 9V L py DREEASZE , p oy, FI
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