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Abstract : The identification of chaos phenomenon is important for chaos analysis and control. Based on the
conceptions and methods of information theory, control theory and data mining techniques, the framework
and function module of the system for real — time identification of chaos are introduced. To meet the
. requirement of the principle and function of this system, feature extraction for time series is necessary. The
case studies are given for time series generated by Logistic system. Feature of time series are extracted by
wavelet packet coefficients and wavelet packet energy respectively. The reason and necessity of feature ex-
traction are analyzed. The results indicate that the module for feature extraction is a key module in the sys-
tem for real — time identification of chaos. Wavelet packet energy can be used in this system for feature ex-
traction.
Key words: chaos; real — time identification; time series; feature extraction; wavelet analysis; wavelet pack-
et energy

 REARRARFEMGFENERLAZ
—. EMRARFELEIBRNMIERRAR
RHAet, AR TELKSERETRFHNEFN
Gi—, e G-,

PRI R R MR BT 5T AR R R M i 2 at
MR, KRN EFELERERENMT.
R HHTES, § AT ERRSHERTE
AR MTFHEEERGEM =, 8 ¥ KA 655

15 EL 38 : 2009 - 08 - 10
E WA HEARF¥EEE VBT H (50478088)

SRR FEFRFIGRERTRREERESERR
TREFAEBRERAR, KA US R EEFIE
EMERAEEREDY . EHMHEERE
MEFE EEE AR, KR BRTHEANNE
ma R, {8 AR xS AR — A B o A o, XELATE
LIRS ENA. AFNEHERNAZEN
ERAFM EHE N TEKEHMSE, B
REMKIERGREE HEARNERT(ELF

BN SFE:01975-), 8, WNBEAN B LE AFRETRARRNA RERL. B SENH .



68 Wi T’ K ¥ %

® (B R B % k)

20094

B 1500 MREA)  HHEREK, MR GUR, AR
SAES T B TR ML 6 SO PR BOR &, B et
V8] Fr 31 4 A BORIRL T A 52 B9 VT 28168 ) 32 30 7=
PR o a3 UL SC i 2, 28— 142 0 P o v
RUENBFERBRP(REILHA), HoFERIREY,
MR SR B, SCER (SR T — MR F<I &
RISH 96 R Z EBGX B R " AT IR i SL i
FIERRBH, AXETHEEIS BHIe BT
H—EERFENTE, E—FREBHEHR TR
RIS FIE RE WS SIRERIR
NRRZHNERERERINENER, FE
TR EF S AL IR IR . DIRBIWIERE RS
—Logistic RGN FIET T LRBIR, 25 THIE
TSR RGP AP IE SR B SR, B /N A 4
/N RE R HAT T B T 5 MR IE IR B, &
WEAERE BN WLRIR, E—SER TR
ERBAE RS LB, WA AT X
J g e 18] P 3 BEAT AP AE 4R BUR PR AE BUAIR, TR
FAIR SRR ] 5 B A R A T —Fl
RFRHAEREHFERBOT

1 REHIHAEREE T

1.1 #%l B8

SCRR[S)R T — R A9 B B R B IR T 4
KEMHAE, HRREMAR EERRL N —FR
AREHL A B RE 7, B 3CHR (6 15833 IR T e (8] F7 31

- REFURARE ST RGO R R BR

THAER EREMNZEEERERSEEN, T
FERERMER, RAT AR B M. X T RARMFHE
MU N ¥ RETNE, —BREHEAT FH
BIEARE, ERERLATEREAS, REH
W IFRENR S B 56 KA Z I B3R R, B AT
MHEAE BIEE L R HE RERESRTHA
TR ARTS G R, 3R SR T BE7E 72 A
RIEZWRHREREAR. 550, ELREE
AR RENSEEERSEN, BERLR
FEN, TUERSFAEREBNERL, 5@
LR BNE By [E] Fr 3R X R 5L R AR M LA
FURE KB RR AT LAK KW 58 BT % f B 1, o
RERHEREHER,

1.2 ZLh SRk

ETUERE, #AER® S 60 BEE
P — R AR FUR M R T — MR LA )
TR, HEAHERNE 1 iR,

W BRI R A BRI A T AT

DERE: FREAREFRIEREH S
b 37

DBHERE BT EMBERE T EERR
ROBUR IR B REF BT A7 51

3) BAR P - 3o A 45 B0 U A R 4R B B4 I 5 A
SO EE #EAT A (R R EIR T BUE ) g
B, AR B REAE T EEROBUE, HEX

FEPEPERA/DBATBIFFIH L TRV SRR R,
B ™1 ( SIREH
. 3 BRI B KRR i wR
i i 3 W
i % FiEHisk |]:> Rk
' ® '
i % i
i [ | mamEen 5
: : v &R
: s | L, sesesw : N > e
e

Bl RN AERSE

Fig.1 The system for real-time identification of chaos
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£l 2, =332 (1- 2, VNEESBREH(F 1-21K)
Tab.1 Wavelet packet coefficients of x,,; =3.3x,(1- x,) (Points from 1 to 32)

Sx S Sy S5 Sy Sis S Sz
0.053 808 0.049 304 0.015 426 0.005 541 -0.405 9 0.075 621 0.033 347  0.025 406
~0.00153 0.000 181 0.000 384 0.000 325 ~0.486 58 0.000 138 0.000 293  0.000 248
-0.00174 1.25E-06 2.70E-06 2.28E-06 -0.48674 9.55E-07 2.05E-06 1.73E-06
-0.001 74 8.87E-(9 1.91E-08 1.61E-08 -0.486 74 6.715E-09 1.45E-08 1.23E-08

B2 2,,=38%(1-2 ) NEESBEH(E1-21K)
Tab.2 Wavelet packet coefficients of x,,, =3.8x, (1 - x,) (Points from 1 to 32)

sll SSI S” SSS SSI S!S S% 537
0.038 338 0.009 94 0.293 05 -0.0911 -0.57536 0.000 844 0.12849  0.004 791
0.118 27 0.063 509 -0.028 76 0.184 57 -~0.603 08 0.061 9 0.065 007 0.120 57
-0.05806 -0.383079 -0.1559% -0.1411 -0.013 02 0.225 -0.31963 -0.43778
-0.13429 0.062 199 0.293 59 -0.19036 -0.64876 -0.07345 -0.00452 0.000 485

£3 %, =33x(1- 2, ) MNEEEREAR(E 1-24/K)
Tab.3 Wavelet packet energy eigenvector of x,,, =3.3x,(1- x,) (Points from 1 to 32)

E!) Eﬂl E32 E33 Ei‘ EJS E36 E37
0.3493 0.273 6 0.026 8 0.003 5§ 98.505 6 0.6435 0.1252 0.0726

FK4 %, =337 (1- 5, NECEROIR(E 2-33 1K)
Tab.4 Wavelet packet energy eigenvector of x,,, =3.3x, (1 - x,) (Points from 2 to 33)
El) ESI En ESJ ESI EJS E% E37
0.019 4 0.020 7 0.008 9 0.011 2 99.586 7 0.1754 0.079 4 0.098 4
F5x,.=38¢(1-x ) hEAERAR(E1-21K)
Tab.5 Wavelet packet energy eigenvector of x, ., =3.8x, (1 - x,) (Points from 1 to 32)
Ey Ey Ey Ey Ey Exs Ex Eyn
1.848 8 7.74 4 9.956 5 4.558 5 56.330 6 2.9651 6.2056 10.410 5
%6 %,,1=3.82(1-2 ) ECEREIR(E2-33 1K)
Tab.6 Wavelet packet energy eigenvector of x,,, =3.8x,(1~ x,) (Points from 2 to 33)

Ey Ey Ey Ey; Ey Es Ex Ey

0.3650 0.3825 5.881 8 1.5251 54.379 2 14.233 3 17.623 3 5.609 8
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