%30 L3R 8 1
2008 4= 8 H

BT 5 fF B ¥ M

Journal of Electronics & Information Technology

—MEFTE SRR (E S ERE X
x| & ¥ RS0 HIRE

(FEAFHARARFOLFIALEEEAFE A2 230027)

O 2R R AR R T E R PRI S) ) A RS BOR R S R S R ), $R T
TR T (Particle Filtering, PF)IFEMHHE . S BRIRMHE SR 12 KRBT RIS EAE D — A 240k
&AL A PF R v 2 AR R I Ja R 0 A, BETTSEIL 7RIS 5 A dse At oo % TR
F O RIE S BRI S BRI L, SR T ARSI AR Y, IR RS AT E [l (Auto-Regression, AR)AR
RGBT 1000 A SEBL T AR A2 LU I AR S B HEAY T o (7 ECSKIR I SRR, LA I BEE T ik L, %030
HH PR S0 BB A8 SN R 0 5 M TR £ 5 TP R I e 7

KEEIR: RIAE T R IERG O
FENZES: TN911.4

XERFRIZED: A XE4RS: 1009-5896(2008)08-1849-04

A Novel Denoising Algorithm for Contaminated Chaotic Signals
Liu Kai Li Hui Dai Xu-chu Xu Pei-xia
(Department of Electronic Engineering and Information Science,

University of Science and Technology of China, Hefei 230027, China)

Abstract: A novel algorithm for denoising the contaminated chaotic signals is proposed, which is based on Particle
Filtering (PF), and adapted for low SNR, additive non-Gaussian noise and the chaotic dynamic system with
unknown parameters. Basic idea behind the proposed algorithm is that, chaotic signal and unknown parameters in
the chaotic dynamic system are considered as a high dimension state vector, and the joint posterior probability
density of these state vectors can be recursively calculated by utilizing the principle of Particle Filtering, then the
optimum estimation of chaotic signal can be attained. In order to overcome the degenerate phenomena caused by
the rapid divergence of the chaotic orbits, an effective strategy is taken in the proposed algorithm. Kernel
smoothing method and Auto Regression (AR) model are used to recursively estimate the non-time-varying and

time-varying parameters, respectively. The simulation results show that, compared with the existing denoising
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methods, the proposed algorithm can more effectively denoise additive noise in contaminated chaotic signals.
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