4265 4 Vol.42 No.4 F R LR 22 223 (HARR 22 ER)
20214F 7 H Jul.2021 Journal of Jinggangshan University (Natural Science) 71

NEHS: 1674-8085 (2021 ) 04-0071-05

/N B Lorenz & % & B HA4S 14

2=, BEH, = o, X8 M, BT

GERILRZEHEF 515 B TR, 006, F%  343009)

& E: iZH VYK Runge-Kutta SRHLT Lorenz RGBT H, SKFH /N A -5 105 SR 0E 50T B8] 5 27 09 /N o 18
HHRME RS FIRE s d R E . MRS REH, RAN=ANEBHERESERTZ MR —. TERHE
b WgeR PRI E DK, FE BAEARRIBRE B AARURRIE, REN/NEGEF M EA RN, s g
R AR, BRI, 1E Lorenz RAIBSIIEAWE A TR T, BRERBEN IR, FRERE, XM
FAHERII], A2 AR BN LT HE TR, R G I P R A [) 994 o SR v R S B A R

X$#i7: Runge-Kutta y%;; Lorenz R%t; /NEM: HEEH

FESZES: TP301 XERPRARAD: A DOI: 10.3669/).issn.1674-8085.2021.04.014

QUASI PERIODIC PROPERTY OF LORENZ SYSTEM MEASURED BY

WAVELET ENTROPY
LI Wei, LIANG Wen-jun, SHI Tao, DENG Sheng, “YANG Jian-ping

(School of Electronics and Information Engineering, Jinggangshan University, Ji’an, Jiangxi 343009, China)

Abstract: The time series of the Lorenz chaotic sequences was calculated by fourth-order Runge-Kutta method.

Then the wavelet entropy of the system was calculated by using wavelet decomposition and information entropy,

which was used to measure the complexity of the system in the process of quasi-periodic motion. The results

showed that for Lorenz model, its three complexities were all chaotic and composed of many cycling windows

which had varied size, similar shape, peak shape. The wavelet entropy sequence of the system was also chaotic

and its motion was quasi periodic. It was found that the motion complexity was different in the whole quasi

periodic process of Lorenz system. When the complexity was large, it corresponded to short quasi period; when

the complexity was small, it corresponded to long quasi period. The evolution process of Lorenz system was

composed of different long and short quasi period.
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Fig. 1 Evolution characteristics of wavelet entropy
series with long and short periods

3 Lorenz &4 IR E) FF %I K E /N
Y

3.1 Lorenz RERIIETNHHE

x=a(y-x)
Lorenz RGWI T HEN: {y=m—y—xz,
z=xy—bz
a 10 x(0) 1
ZHE |y |=|28 |, ¥MEHL| »(0)|=|1],
bl |83 20)| |1

K F VUB Runge-KuttaiZ: >R il im0 i #24H, It
U FIMATLAB B $7 ode45 #E 47 1+ 5, I 8] ¥U [ Y
0~60s, KfFx. y. z=M5 /75 %3285 . [E2
Rxar B B, AR B 5 S
FExfl W ARG IEE), E T E=8HE, AR
Giip+I 5l 1, 7 FfEx=-10M1E, ARG Kp-
W5l ¥ E3FT R NIRER S PR, Rgisshit
P JR BRAEAH 28 [ (1A BRIX 3N, RIGep+i 5]+
(Bp-M 517 85— B 8] 5 28 4k 31 Sep-M 51 -1
(Bp 5l gz, NAEAMrRLZES), HA
JE BT, BB B p R ABAIR) o R SCAS [ (1 4 JE
i beaw) Bt = (3]

20

e i -
| PRNSSN (A: | S | |

e L LT (|
- AT S ) 0 L 10 A8
- ol ot

-15

=20
o

1 IU 2‘0 3‘0 4‘0 5‘0 [={u]
2 Lorenz & Gt HI3 43 i 3

Fig. 2 Partial time domain diagram of Lorenz system
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Fig. 4 Wavelet entropy complexity of x component with different window width
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Fig. 5 Minimum and maximum values of wavelet entropy measure (w = 600, number of points is 20869)
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