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# 1 AFENR(E 55 SNR (dB) A1 RMSE

e EMD R FF%: EMD M RIERE A%
gt 75 558 JEF /9%
SNR/RMSE SNR/RMSE SNR/RMSE
20 38.9846/0.6244  41.5037/0.5586  42.8225/0.4913
40 27.1105/1.1513 28.3427/0.9988 29.2362/0.8933
60 21.3486/1.5985  24.1612/1.4077  25.1809/1.2527
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A A SCIT VA RE I8 B R A PR ROCR. A KPR 3
TE 5 BN 5 (45 e L A3 7 AR R 22 W3R 1. 7T DA
B, TSR E T, A SRR A B AR R L R
FEFK, M7 15 5.

43 ICA-EMD RiE{s 2 £
ERaR i

ICA-EMD R M5 5 22 M 55025 R I ) 76 2 3= 22
EH P 38 3 2HL i

1) FIFH EMD Xt & By i (5 5 3:4T 2 IR i,
it ICA 2 4\ ] £ B 11 B[] 4.

EH 3.2 715 2 4k N I B AL g Bk T, SR
Hi& P 4E ICA fa A Il &, W75 ZEXHE 51317 P+ 1
X1 EMD 43 fii. 7 EMD [ il f vh, 75 Zal it
AR IE IMF, R R 1)is & R
FERFH = IFE 2 AR E IS S 5 1 B T g
4, W USRI AL Ary.

X8 T R R S S, I EMD 3R T 25
MEINF, 28 8—10 VLA I H 1) IMF Rk BRI 1)
FMRRCR, FLME S 3 B AR AERT 10 J2 IMF A 1823],
DRI I, AR SCAE SIZEG v i 08 75 I VR VEAE 5 (1) IMF 1,
IEARIREL nl BUCR 9, ik H 19 IMF 23k L BUA 10.
SRS 5 34T — Yk EMD 23 fift it 75 (1 1 18] 298
L-nl-Aty, FrUAERIE P 4E ICA BN A B, A1)
BFEFAS ) 208 (P41) - (L-nl - Aty).

2) FIF ICA X} L JZ IMF 33E47 2 M (1 B 18] 4.

f—)Z IMF [ P 4Ef N\ IR EIE ERUS, 52
FIFH ICA XtiZ P 4N In) S i AT KM b HE, A
) fastICA HIEEA 3 Ml SoH .

BEE MRS S KN N, N fastiICA Xt &
— 2 IMF 2B 75 AL R B 45 50 N x P

7EE &

W fastICA Xf— 2 IMF BB 7 IR A48 9 Ar,,
DA fastICA X T4 IMF 2% W I (0 i &) s T 44
T 2N L- A,

IR, 76 F) F ICA-EMD X 3 — R i {5 5 3k 47
FME, SR B TR] T4

T=Ti+Th~(P+1) - (L-nl-At;)+L-As,.

AR, B P =20, L=10, nl =9. fastICA
& J¥ K H Hyvarinen #2 fit [ fastICA2.5 (http:
/I research.ics.aalto.fi/ica/fastica/code/dlcode.shtml);
EMD #£ )7k H flandrin $24 [{] EMD 27 € (http:
/I perso.ens-lyon.fr/patrick.flandrin/emd.html). 5k 4
12473554 matlab7.8.0, PC AL 1AM 2G, cpu A
4 3.06 GHz. XK FE 4 5000 1 Lorenz V&5 5
FL MR, WA RS20 0.0549 s; X T K JE 3100
A K BH B8 7 VR R A1) 25 MRS, I TR) TS 40
0.0243 s.

5 %

B XHEHAE 5 1) EMD [ B My m o] 4B 326 B
PRI M i 526 Mg s 5 AN 0% 3 (1) 1) L, AR SCIR A5 BT 70
3T A EMD SHRHAS 5 #E AT B AT 1% 052K
H ICA XHEME 5 %5 2 IMF HEAT PR AL 3, 5K
FRPE b 2B TR, FEE AR B 1 SEPhrfE 5 )
A S B LS INAS [F] 58 R = 8 75 1Y Lorenz VRV
5 5 A K BH B 0 S B oW IR VA 5 N A A
R, AT TR . IR AE AR, 5 EMD
T RE A LG, AR SO R A N TRV
R g G A% B N AT H S 7 R e A MR S PN
VRIE IR 51 1 JUART g5 4, Atk — 0 SR B R EAS =
SRR 28 55 S bR S T Bt il
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Abstract

According to the characteristics of empirical mode decomposition and denoise of independent component analysis, an adaptive

denoising method of chaotic signal is proposed based on independent component analysis and empirical mode decomposition. First,

the chaotic signal is decomposed into a set of intrinsic mode functions by empirical mode decomposition; then, the multi-dimensional

input vectors are constructed based on the translation invariant empirical mode decomposition, and the noise of each intrinsic mode

function is removed through the constructed multi-dimensional input vectors and the independent component analysis; finally, the

denoisied chaotic signal is obtained by accumulating and reconstructing all the processed intrinsic mode functions. Both the chaotic

signal generated by Lorenz map with different level Gaussian noises, and the observed monthly series of sunspots are respectively used

for noise reduction using the proposed method. The results of numerical experiments show that the proposed method is efficient. It

can better correct the positions of data points in phase space and approximate the real chaotic attractor trajectories more closely.
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