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Abstract: Aiming at the the detection and tracking of weak radar targets, the Swerling 0,1,3 three types of fluctuating
target models are studied, and track-before-detect algorithm of weak radar targets with amplitude fluctuations based on prob-
ability hypothesis density filtering is proposed. We establish two tracking models of complex likelihood ratio and amplitude
likelihood ratio under the probability hypothesis density track-before-detect algorithm. As results of making better use of
the original target information, the complex likelihood ratio approach makes up for the shortcomings of the amplitude likeli-
hood ratio. In order to solve the problem of newborn targets with unknown prior distribution information, we propose the
adaptive target birth algorithm based on measurement likelihood ratio. The simulation results show that, in the case of target
amplitude fluctuation, the complex likelihood ratio method is superior to the amplitude likelihood ratio in the estimation per-
formance of target position and number, and the calculation efficiency is higher. At low signal-to-noise ratio, complex likeli-
hood can still detect and track unknown number of weak targets effectively.
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Xf X — T BE A A, X T Swerling 3 TESR 5 2 1
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Step 3 Ji BEATRL T FCE FIAF W, A0SR AU TR S5
R, W g s RS RN, B R B —
ANRATRE/ N R AR AR SR T Y I 2R Y
B AHRIELL T AR PLL AT

5 HEXBRERDH
B UEAR SCERE YA RO AR VAR AN [5] PHD-
TBD %H]%Xj‘ Swerling 0,1,3 B H AR IPERE . R
“HiEdg s, B B R EE LR x, =
XX oy, 5 o (x Ly, ) R (xk,yk)ﬁ:r\ﬂ[] i NIALY 7N
T H bp 09 AL AR 5 78 (xp.y, ) TE AR R p=
(7 mins P 1< [Ormins O VI TE S 7 i P 10,50, 0, 53531
Ry fe/INFIER K B AR SR 5 07 5 B AR RS #5038 H 4k
BB :
x,=Fx, +v _, (36)
L AR ] BE 7= 1 s P2k 100 Wi {% , Horr

Fe [Fs 0],F‘= [1 T]
o FI * lo 1

SRR v, RN A, 25N
T '
ST 0 o
Q = T2 v
0 0 o T

We B2 0,= 5 m, EUAR AT I ROBE K p, ()=
0.98.

o F EATERE (55, ) TEXIC I

C= {(xk,y'k) N SVW},

Hr,v . =200m/s,v,, =800 m/s.

max

72345 T A P s BRI S48
x3 ERHE
ZH | BE || B8 e ZH ol
Fmin | 100km || N, 300 A 3cm
Foax | 120km | N, 100 c 3x10%m/s
0., | -7 | B | 150KHZ | 4, 500 m
O | 75 T, | 667x10%s | 4, 1.45°
e 05 || N, 50 SNR | 101og,( E(p} /(20*))

PPA S5 SR e O A 2 4 e B 25 (Opi-
mal Sub Pattern Assignment, OSPA) , OSPA & & 1] L1
i Z2 HARDE B 89 H AR SR o 25 A H ARG BAG T
w2, A E MDA R E X={x.x,,x,} Fl Y=
1yas ey, ) OSPATE SLINTE :

SPNTGFE T PHD 8 19 5 B AL AR B AR R i BRI 697
dp.C(‘X: Y):
0,m=n=0
1 < 4
{(mm D (e (wrg)) +n=m)-C" )] m<n
dp’C(Y,X),mZn
(37)
oo do(XY)=min{Cd,(X.Y)}, d,(X.Y)=

iuvynhﬂ L C> 0 Wi S50, FTEST HAR

AT 25, p A B R, H TR 2 B bR A T
2% .

TEAR SO By, 58 p=3, C=1000. OSPA {&
/N, R H AR H FRESAT R . i ST
A HAR, WIRRAE L 4, o & 2 HER H L2175
A .

/—\

x4 BERMBRE

H B804 IR 725 (m) B 2 (s) THRIZ(s)
x,=[94815,435,9088,457]" 1 65
x,=[90472,331,20430,460]" 5 95
x,=[81837,223, —58736,763]" 12 100
x,=[123862,367,85049, 644]" 20 70
x;=[138136,519, —48036,498]" 42 100
10

121
ol [— FtRES L
o HiRRMLE

8r| A Hbr&afE

1

y/m

08 09 1 11 12 13 14 15 16 17
x/m x10°

2 Bz aiiy Esun

5.1 A—ERIETAREEERNEENHEE
TR

£ SNR =7 dB, B WiH7 A= K 7%k 2000, F FH 50 1k 52
FERUS T B FER R B R AR S X LB . 4551
TR 3~5 s

3(a) X} H T Swerling O T 1 BEALLSK HE AT LAR
LEXT I (1) OSPA , B EIRT AT, N B ARt BREN HARH &, &
BISR L% OSPA FU R BEBLSR LUAIG . A6 A B A 3
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[ A2 IR LAY 9.224% .
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551 B2 ALl SR EE 9 OSPA X L &1, el 16 AT 0 52 RL4R L
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