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Abstract: By analyzing the basic characteristics of a four-wing hyperchaotic system with three positive Lyapunov
exponents, we find out the influences of three adjustable parameters to the dynamics of system, and determine the best
perturbed parameter for generating a new hyperchaotic system by parameter perturbation. A new circuit noise sample
circuitry is constructed by using a floating AD input in an embedded system. After amplitude-scale transformation, and the
circuit noise data is added to the hyperchaotic system as a parameter perturbation, the output signal of this system will be a
true random signal rather than the pseudo one.
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Fig. 1 Phase portraits of four-wing hyperchaotic attractor
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Fig. 2 Spectrum of Lyapunov exponents
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Fig. 3 Circuit noise sample circuitry and noise data series
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with parameter perturbation
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N 500 1000 2000
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Table 2 The average value of runs distribution

proportion
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Logistic/?%] 0560 0240  0.080  0.050
REG)FHIT 0490 0249  0.124  0.068
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R 0.500 0250  0.125 0.0625
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Table 3 ApEn of octal chaotic sequence

p 1 2 3 4

Logistic/?%  0.694 0.692 0.691 0.691
REG)FAIT 1985 1854 1.602 1.320
REG)FEH2 1973 1798 1531 1.270
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