20 B 2 M 2 R TR OR F FE RARBERO Vol. 20 No. 2
2019 4F 4 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Apr. 2019

ETEMRBEHEN_MEEREZRSHEEH A

mera, RK%, Axzk, THR
CEETRRRAER AR, 1§%, 71005D)

WE AHEX_DREZARSHANOZEEEAE. X T Dullingfrh FREE.FAEMER TR &2
ERAELZFHABARSHAE MEHEBBEBEAAUNEEREHLRFARSHAE. AARESET MR
HRAARAHBN AR EENASBRE UK W AR NRFAHN R A HTFAMAN KA, REE W
XBREE., BEINEZHRENHGFETZHNTHEH#THA . EEXEHEFE 0T N EFREEL, Bt
— P ERHEAENREME, SR ARSHHAR, XETRBEWERFEZANRREmEAT 20 A EH
TRERSHAH BN TEEEZLE . BUTHENBREANTERZN P m, RN EREZ., BHk
BHEAAWESRFRE . FRATXFHK . AT EEH KR . BREATRE, GU_NAHE W
Duffing #k ¥ Al #HAT LR RELRER EW TR EHAN T EWTATH., EZEAWMAZRIH A
BERFTH M REAAZTEMLTHAEAEGWEREZ S ERNHEHE,

KW RARA;Duffing iR FsE kAT R B EH T H

DOI 10.3969/j. issn. 1009-3516. 2019. 02. 013

hESES TN XEtRERL A XEHS 1009-3516(2019)02-0086-08

The State Quantificational Judgment on Second-Order Chaos Based on

the Poincare Section Points
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Abstract: In order to judge the state of second-order chaos system more accurately and efficiently, in this
paper, starting from the characteristic of Duffing oscillator and using the intensity of Poincare section points
as the criterion of chaotic state, a quantitative description has been developed to distinct the state of chaotic
by constructing a function. The method is mainly according to different periodic characteristic of second-or-
der chaotic system showing in specific conditions. To obtain the Poincare section points, the system output
is sampled as a constant period, which is all just the same to the period of the driving force. Based on the
calculation to the deviation’s mean square value of a fixed number of adjacent sampling points, this method
indicates concentrate degree of the sampling points’ distribution quantificationally. Then through the further
experiment, an appropriate threshold can be determined and the chaotic state can be judged. The method
directly uses the basic characteristics of chaos as the criterion to realize the chaotic state judgment from the

system Poincare section’s point, greatly reducing the computation complexity, weakening the effect of the
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machine error when computer numerically is calculating and the detection accuracy is increasing. The result
shows that the sampling time is shortened, thus shortening the time of decision and improving the efficiency
of decision. Through conducting an experiment by using the Duffing oscillator driven by Second order peri-
odic force as an example, an anticipative conclusion is reached to prove the feasibility of the theory. By re-

producing the experiments of former theory, and compared this theory to the former, this theory has higher

accuracy and efficiency.
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