F38E B9
2018 4F 9 A

ﬁlf} % %L' j:l—i' Vol. 38, No. 9
ACTA OPTICA SINICA

September, 2018

Je TR 10802 1) B ia sl H s ol SR il ah 2 8 ih vk

AFAE I T A B HLR 30 e 3 5 3 25 B sh 51 & 19 i
Z RO S T B bR IS 3 K S5 R SRR
TR Y26 . X T IR IR 3l 3 b IR 23 6
ZAEBOR P IR IR AILBLA M 2% 5 2 A A

ﬁﬁ,** éﬂw\ﬂé* Eiﬂﬂ% %{%%7@

ok b 2y AR POG B A [ 5T i S0 5 (B BB RS s T s Be) . LB B 230037

ME ORI E B SRS T 0 B AR RSl 2 8, S A ARRT AR B L 38— R TR LA R A O ik
T 2o X i 4 R A5 B AY FLSEAR L BEAT SR T T BR AR 5 th 9 2 SR A5 5 T, 52 B AR I8 g A0 s 4 e B 20, A
XL £ 4l B3 S 800 IE S PR ST, 4 Hh SO KL T U e S S B I O R L Bl BTt A IS B Uy 28 v IR f L T
B TE T SO BT BBk 22 A o UL AE 3 8 R BR R, S TN Al e M A R TR 2 A 2 Ry [l A T A
LA SZ 56 53 AT 90 T SR 0 RO A B, BT T e o A (L BEAT AR BRREAR T R A 1R S i AR e e AR L b T3
Sr, BATRCR A HTIR PR RE . K TR TR B A BB S B TH O i T A T AR e A T IR 2R AR O L 4R T A
THREEE

KR W AT OB, M8 ; kT ikt S84
hESZES TNIS NEkFRIRED A doi: 10.3788/A0S201838.0912006

Laser Micro-Motion Parameter Estimation of High-Order Moving

Target Based on Improved Particle Filter

Guo Liren™, Hu Yihua*, Wang Yunpeng, Xu Shilong

State Key Laboratory of Pulsed Power Laser Technology, Electronic Engineering Institute,
National University of Defense Technology, Hefei, Anhui 230037, China

Abstract To precisely estimate the micro-motion parameters and realize target identification under high order
motion, we propose a separation and estimation method based on phase information. The main motion and micro-
motion are separated by removing the polynomial phase signal part through the derivation of unwrapped echo phase.
For the sinusoidal frequency modulation items with multi-dimensional micro-motion parameters after separation, an
improved particle filter (PF) static parameter estimation method is proposed, and the efficiency of the algorithm is
improved by designing the adaptive variance method and changing the number of particles. By designing cumulative
residuals as a function of observed probability density, the simultaneous estimation of multi-dimensional parameters is
realized in the nonlinear model. Simulation and experimental analysis verify the effectiveness and necessity of the
proposed algorithm. The nonlinearity and the amount of calculation are reduced by processing the phase, which
improves the anti-noise performance. The PF based parameter estimation method avoids the error transfer and
improves the estimation accuracy effectively.
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