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Chaotic analysis of multi-dimensional time-series data by extended entropic
chaos degree

Kei, Inoue
1,700,000
(EECD)
EECD
EECD
2 EECD EECD
EECD 1
EECD
(LE)
LE (EECD)

EECD

The extended entropic chaos measure (EECD) can quantify the chaos of a
dynamical system using only time series data. The EECD becomes the sum of the Lyapunov exponents of
a dynamical system if both the number of time series data and the number of domain divisions go to
infinity. In this study, | introduced an improved formula such that the EECD is almost equal to the
sum of the Lyapunov exponents, even if the above two numbers are finite. 1 applied the improved
formula of EECD to typical two-dimensional chaotic maps, and 1 showed that the EECD takes a value
almost the same as the sum of Lyapunov exponents for these chaotic maps numerically. I also showed
that the first term in the improved formula of the EECD corresponds to the maximum Lyapunov
exponent. | have successfully characterized the chaos in a traffic flow model and a mathematical
model of laser chaos using the EECD.
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