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The Detection of Multiple Targets with Low SNR Based on Greedy Algorithm
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Abstract  Aiming at the detection of dim targets with SNR<C2dB, Track before detection meth-
od based on greedy principle is presented. The state update is completed by choosing an extended
node and the energy is accumulated along the trajectory. Finally the target is identified according
to likelihood ratio test. In pre-processing stage, spatial-temporal filter is designed. On one hand,
clutter is de-correlation based on compound kernel estimation spatial filter; On the other hand,
noise is restrained via projection along time axis, the searching space is reduced about 80%. Fur-
thermore, the independence and normality of residuals after kernel estimation are tested in non-
parametric statistical theory. The comparison experiments with traditional dynamical program-
ming algorithm show that the time complexity can reduce to mn. It not only has the predominant

in time but also has higher probability of detection and lower false alarm than the former.
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BI1L 43 52 R 3 Pl i Bl i 45 A L o
I 4R 2 7 A o 1) TE 245 MR 23 8 B il 4, R O A A R
B0 H 7 EIAS B 28 36 % B N BT BB T LU
o3 AL T 45 SR LA R A RS LR
SRR ESMREEEML T 4.

2 57 55 I -

KA B—RPRE 117K Friedman 4831
i Se BB 2 AT RN AN df WX 5 A B 3
K a, B P(X5,=Se) =a. Sl T 9047 5% 22 5 G il
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SEVER I AT TR 2 AR AT AN AT B B A A Xf I HY) Friedman G¢ 14, X SE 25 R0] L)L 3R B Js

RAG 8 H A S L [R]I D T AT F A AR T — A
[ RS F) R A R T 285 70 A 9 6 B o AR O M TR

— A5 AT LU AR PR o AR AR R P

B HoJ AL .

4 5 5
3 4 4
i =g =
5, A A
- - -
= =2 =?
1
1 1
0 z = 0 0
-1 —0.5 0 0.5 1 -1 —0.5 0 0.5 1 -1 —0.5 0 0.5 1
X X X
(a) 6;=0.10 (b) 6:=0.09 (¢) 0:,=0.09
B 11 IEASMER 25 R AN 1T 15 81 400 2% 8 1) 3K
% 4 Friedman it ER B EHEKTE
B H (1~180) W& L T [ Sk Al a (df=179)
1~130 1~65 66~130 30~80 1~57 35~99 24~100 100~130
U 130. 060 113. 902 165. 660 121.370 105. 961 130.911 117. 345 141.336
0.997 1. 000 0.754 0.999 1. 000 0.997 0.999 0.983
E 130. 828 115.538 169. 364 119. 221 108. 703 134.152 120. 934 140. 575
0.997 0.999 0.685 0.999 1. 000 0.995 0.999 0.985
U 167.5265 152. 620 190. 001 160. 833 142.276 163. 355 152.971 162. 090
0.721 0.924 0.273 0.831 0.981 0.793 0.921 0.813
WN 161. 157 150. 806 194,762 161. 744 137. 220 168.973 166. 883 188. 368
0. 826 0.938 0.199 0.818 0.991 0.693 0.732 0.301
(5) JF b3 — 20 A B T BA T AR Y R
6 & it LA PRAIE T BAR ) i
S I T AU FE M AR F 2dB 1
AR SC ] ] 28 B A H AR A R R 40 T H br B A By i R I A5 SR i LS 3 B B R P e

SNR=<_2dB ik {5 M bt 2 B A5 B &0 HF e 7 — sk
A ST . EE ST R

(D BIF TR A AR T 52 147 23 8008 o . DA
Foc R FEE 400 ) % 0k ) Bk R AT B R AT A A Bk
RO R F A% S U B 7E 3 B 7 1 9 pe 34 iR A7 25
AP A B T AR A ROR.

(2) 2 T 9R#M B Al IR T 5% 22 R B2 RS
PES AT IER A 2 A TR AES s
TEA3 AT A0 5 B A D T RO B T A T B 22
PRSI IE 285 P 5 00 57 M 1

(3) FII FH 25 H 5328 20 19 K 45 B8 R 1 A e 3k
T4 52 oy B0, A5 BAR R R B0 A DLE 46 80 %
Ll k.

(4) R FH 20 J 000 Je I B3l BB B — B 3
FHRAT YR SR S T AL S S
R 1 5 26 A R K T 0 B 2R B i — 25 A )
mon T FLAE B F 2205 2 & SR H Bl i 5| 3 31 5
(1 B A5 ok, B e DP S & A R 0 2% [] Bt i 4 UE
TR R R R AR DL AN IR SR B AR R TR

AP . TG E A iis s i i BHE L
H briz g5 50 £ 5, Hoke 28 i s 7 e 4 R L
WK U8 e 4% SR MR EE F b 932 80 05 R A 3k SR B R
BRI S BAT B AR B 0 SRR A S B N P
B PR A o A
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With little knowledge about the trajectories in the time se-
quence, the task becomes extremely difficult. Consequently
the topic draws much attention of researchers national and in-
ternational.

The similar research work has been carried out about
several decades abroad and many classical methods and theo-
ries have been presented, such as MHT, DPA, NN and
wavelet. But they all have shortcomings, especially the reso-
lution of key problem is relying on the apriority information
of targets dynamical equation and that is difficult to obtain in
many circumstances. In this paper, the data association is ac-
complished by the highly relativity of targets in time and
space without these information. The validity has been

proved by experiments.



