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ABSTRACT

In this paper, we evaluate the dynamic properties, complexity, and randomness of cascaded Logistic, Sine,
and Chebyshev maps using the Lyapunov Exponent (LE), Approximate Entropy (ApEn), and Permutation
Entropy (PE). Additionally, we convert the real-number sequences generated by these maps into binary
sequences using two different binary mapping methods, and we compare the autocorrelation and
cross-correlation properties of the binary sequences with those of m-sequences. The experimental results show
that the binary sequences generated from cascaded chaotic maps can produce a large set of codes with

excellent correlation properties and randomness, depending on various initial conditions and control parameters.
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Table 1. Correlation property of cascaded chaotic maps and m-sequences (comparison based on initial value)

Length : 10000 Length : 100000
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Normalized Normalized Normalized Normalized
Classification Auto-correlation Cross-correlation Auto-correlation Cross-correlation
Average Average
Average . g Max Average K g Max
. (sidelobe | Average . (sidelobe Average
(sidelobe) Average | (sidelobe) Average
max) max)
Double-Logistic
Triple-Logistic
Double-Chebyshev
=0.008 =0.04 =0.008 =0.04 =0.002 =0.01 =0.002 =0.01
Triple-Chebyshev
Logisitc-Sine
Logisitc-Sine-Logisitc
m-sequence ~=0.006 ~=0.02 - - =0.001 =0.007 - -
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Table 2. Correlation property of cascaded chaotic maps and m-sequences (comparison based on control parameter )

Length : 10000 Length : 100000
ty () = 3.901 — 4, Initial value : 0.4001 ty5 (ty) : 3.901 — 4, Initial value : 0.4001
Normalized Normalized Normalized Normalized
Classification Auto-correlation Cross-correlation Auto-correlation Cross-correlation
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Average . Max Average i Max
(sidelobe) (sidelobe | Average Average | (sidelobe) (sidelobe Average Average
max) max)
Double-Logistic =0.008 =0.13 =0.017 =0.104
Triple-Logistic =0.008 =0.05 =0.004 ~0.040
Double-Chebyshev =0.007 =0.03 =0.002 =0.015
=0.008 ~0.04 ~0.002 ~0.01
Triple-Chebyshev =0.007 =0.03 =0.002 =0.014
Logisitc-Sine =0.046 =0.15 ~=0.043 =0.156
ogisitc-Sine-Logisitc =0.011 =0.12 =0.007 =0.116
m-sequence ~0.006 =0.02 - - ~0.001 =0.007 - -
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