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Novel particle filter algorithm based on adaptive particle swarm
optimization and its application to radar target tracking
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Abstract: A particle filter algorithm based on dynamic neighborhood adaptive particle swarm optimization(DPSO-PF) is
presented in order to solve the problem of the low precision and complicated calculation of particle filter based on particle
swarm optimization(PSO-PF) algorithm. This algorithm can dynamically adjust the particle neighborhood environment,
where each particle can adjust the number of particles in the neighborhood based on self-adaptation basis according to
the neighborhood environment and their own position information, accordingly a best balance is achieved between optimal
seeking and convergence rate. Finally, different models are used for simulation experiment and the results show that the

proposed algorithm improves the real-time performance and the precision of maneuvering target tracking by using radar.
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I AN 0, 0L R EL e =0.05, A=5, g ey 2
0=0.001, H7E 1115041 25 n=0.05.

433 N3 HARES S BRI SL R K

TERLS) H bRy [R5 2 A vh, BRER R ZE R
S B BE 223 n, RISk T B 4 k) DPSO-PF
(D ER R BEHEAT ISR, MR BEHEALE)) B bR AT 4 IREE S,
EALEN H AR WILAL B A (1.45 x 10°,1.2 x 10°) m, ¥4
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M EH S AT A FRERALY I A b F Rk B ARSRIE P 44 5 ) 199

S (—100, —100) m/s. BALE) HFRTE 0~ 25 s HEAT
AT I8 5, 1E26 ~ 455 Llw = 4.77° /s [ 3 JiF
HEAT 5 IR P 525, 4F 46 ~ 655 BEAT A1 H £k 12 5,
TE 66 ~ 855 Lhw = 6.56° /s [ £ 9 5 JEAT &) # 1 JE
5, 1586 ~ 100s 1EA] 1 H 2k iz 3, 75101 ~ 125s1E
FHIESE w = —5.96° /s [AA) f1 5 i 2518 30, 7 126 ~
150 s VA1 B k38 B, 45 151 ~ 175s /5 A1 0 w
= 5.38° /s M15] i i i 5 12 By, A R AE I (] (] B Ay
Ls, FAVRE 75 U0 1) 8 25 b A 22 2R 10 my, 7 67 A 00U 11
B vEE 22 29 0.1°, DA R 280 (10 00 00 B2 85 1) b M 22
100m, J5 A7 A bR HE 2 4 0.2°. 43 51 F| PE. PSO-PF Al
DPSO-PF 47T H bR iR Ex, HHEZSH e  AFIN, £ e =
0.05, A=5 N IEH N RME L, £ =0.1, A = 10 Ak
PRI BRI R T4 N = 100 ISHI7 LR H bR ER R
LRV 4 R S BT, 3 S I R AR A 3 4 SR

LA 2 .
120 P
R SarL bul
—==-PFEREZELIL
--------- PSO-PF ¥4
= DPSO-PF LI
117}
=)
=<
S~
114}
111 : :
140 145 150 155
X/km
4 IEE RS T8 B fRR BT
800
£ 600} PFis 7~/ N
= R \I{’
7
PRiEE /
E 400 PSO-PF it
= DPSO-PFi#%
k 200 — /..'.__-"I'- ,-"lll ,".J.'-. o
———" N T
:‘\. . ‘u°’:1
0 50 100 150 200
t/s

E 5 IEFERNEERETEBRRE X ARIRE

R2 ESHRTRAMESREFELLR

E Bk RMSE iZ5Af1A] /s
PF 2387362 0.8734
(N =100, = 0.05,A = 5) PSO-PF 137.7302 13627

DPSO- PF 106.7362  1.2441

PF 263.6272  0.8624
(N =100, = 0.1, A =10) PSO-PF 167.7302 1.3737
DPSO- PF 129.7361  1.2590

PF 217.0476  4.3421
(N =500, =0.1,\ = 10) PSO-PF 156.8372 6.8013
DPSO- PF 120.6736  5.9752
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ME 4 FIE 5 v DLE H: B ARER ER IR iR 2Bl 3
25 YB3 22T N, v PR [ PR BRI AR 5 3 AN

3R TT 4 IR B Y O 2, AR5 4 NS AL LT O
2855 A 3 H Ax 1) BC SR, PSO-PF {E 26 4 AN 45
Qb PR A B8 L3 W 4, 1T DPSO-PEAEZ )] T 4 NG5 5
38R AT LIRS B b PR 5 21 H A, BRERBUIE 55 ELS s 1)
T Ze A B . R 2 0] DL e FEAN[F I S OR B R,
DPSO-PF #; Ji 5 7, I LIS 51 [ % PSO-PF A5 — &
T R (1) AR, LA i 1 P 75 T fe 0, mT BA 2
T IE E AR EREE G RE A | SRR T P R
IEAh, B RT3 44 hn, PSO-PF A DPSO-PF {14 &
FAMG PF IS FEAT B 5 (932 &, R WA LT PSO f kL 1
PEPBORRL T B P AOAS 3, X AR B T T PSO [1)
LS AT AR FH A 2D P R 408 38 T 75 (RS 2

5 4 @

A S 3 3 43 B B AE PSO-PE 232 kL 1 4% 455 1)
JRIBRAE, & T —FiE T IA H bR ERER 08 AR T
FEOCALRL 1 UE I 5535 DPSO-PFE. %87 0% 3 [ b
VAR IR A0S A5, BEASRLF0] LA A 5 17 B
A RIABIRIABE S50, 762 FEE R AR3d J SRms
TR 3o, L 1) % s 1100 S [ 4 R S5 20 30 7 1 4 1 0k
ITE B RIAGTTEE, FRAR T el S RIS e A A,
P TR BRI, A9k R I AT B e 1) S R
R R R S B S &5 LR W], DPSO-PF ¥R A
PRSI 1 4 PSO-PF # A7 — i R JE (4 iy, 7E R 1A
F b ER R A BAG 88 v 1) . FH A L
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