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Abstract: The pseudorandomness and complexity of binary sequences generated by typical Lorenz chaotic system and Chebyshev
map are analyzed and discussed.The binary sequences are obtained from the chaotic real- valued sequences generated by chaotic
systems by using T.Kohda binary quantification algorithm.The statistical test, correlation function, spectral analysis, Lempel - Ziv
complexity and approximate entropy are regarded as quantitative measures to characterize the pseudorandomness and complexity
of binary sequences.The experimental results show the finite binary sequences generated by chaotic system approach the random
sequences of Lempel-Ziv level.They are of good properties in the pseudorandomness, complexity and nonperiodicity.However, their
pseudorandomness and complexity do not enhance with the sequence length increased, but degrade in the criterion of approximate
entropy.Furthermore, the results of data statistics analysis show that the Lorenz system is better than Chebyshev map as the
source of pseudorandomness.
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Ibit /bit Chebyshev Lorenz
100 1000 1 82.242.1 83.622.1
100 1000 2 70.542.2 73.742.2
100 1000 3 39.442.5 45.642.1
1000 1000 1 70.1%2.2 84.32.2
1000 1000 2 53.0£2.0 71.4%2.1
1000 1000 3 28.142.1 28.3+2.0
10 000 100 1 11.1+1.1 67.5+2.2
10 000 100 2 8.0£1.0 39.1£2.0
10 000 100 3 2.1+1.1 21.1+2.1
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m
100 1000 5 0.025+0.016
1000 1000 5 0.008+0.006
Chebyshev
100 1000 10 0.025+0.020
1000 1000 10 0.008+0.006
100 1000 5 0.023+0.017
1000 1000 5 0.008+0.005
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100 1000 10 0.022+0.019
1000 1000 10 0.007+0.005
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dq n Lempel- Ziv
100 1000 14.76£1.22 0.981+0.081
Chebyshev 1000 1000 91.62+2.64 0.913+0.026
10 000 1000 718.50+5.49 0.955+0.008
100 1000 15.20+1.02 1.010+0.068
Lorenz 1000 1000 91.69+2.20 0.914+0.022
10 000 1000 720.16+5.13 0.957+0.007
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100 1000  0.249+0.071
Chebyshev 1000 1000  0.164+0.035
10 000 1000  0.078+0.026
100 1000  0.258+0.070
Lorenz 1000 1000  0.175+0.032
10 000 1000  0.117+0.023
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