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Abstract
For the bistable energy harvesting system under the combined action of Poisson white noise and
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periodic signal, the statistical complexity method is used to measure the stochastic resonance be-
havior and energy recovery efficiency of the system. Firstly, the statistical complexity and effective
output power of the system are calculated by numerical methods. Secondly, the influence of noise,
system and signal parameters on the stochastic resonance phenomenon and energy recovery effi-
ciency of the system is deeply studied. Finally, from the perspective of information theory, the re-
lationship between stochastic resonance and the energy recovery efficiency of the system is ana-
lyzed. The results show that the non-monotonic evolution trend of the statistical complexity curve
means that the system produces stochastic resonance. Selecting appropriate noise intensity, coupl-
ing coefficient and damping coefficient can enhance the stochastic resonance behavior of the sys-
tem. In addition, the mean square voltage and effective output power curves have the same evolu-
tion law as the statistical complexity curve, that is, when the system produces random resonance
behavior, the energy recovery efficiency is maximized.
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Figure 1. (a) Statistical complexity as a variation curve of Poisson white noise intensity D; (b) Standard Shannon entropy as
a variation curve of Poisson white noise intensity D
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Figure 2. Evolution of statistical complexity and standard Shannon entropy with different average arrival rates A. (a) Statis-
tical complexity as the variation curve of Poisson white noise intensity D; (b) Standard Shannon entropy as the variation
curve of Poisson white noise intensity D
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Figure 3. Evolutionary trends of mean-square voltage E [Vz] and effective output power P under different average arrival

rates 1. (a) Mean-square voltage E[Vz] as a function of Poisson white noise intensity D; (b) Effective output power P as a

function of Poisson white noise intensity D
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Figure 4. Effect of average arrival rate on system mean-square voltage and effective output power under Poisson white noise
intensity D = 0.6. (a) Mean square voltage E[VZ} as a function of average arrival rate 4; (b) Effective output power P as a

function of average arrival rate 1
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Figure 5. Evolution of statistical complexity and standard Shannon entropy with different coupling coefficients . (a) Statis-
tical complexity as the variation curve of Poisson white noise intensity D; (b) Standard Shannon entropy as the variation
curve of Poisson white noise intensity D
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Figure 6. Evolutionary trends of mean-square voltage E[Vz} and effective output power P under different Poisson white
noise intensities D. (a) Variation curve of mean-square voltage E[VZ] with coupling coefficient «; (b) Variation curve of

effective output power P with coupling coefficient
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Figure 7. Evolution of statistical complexity and standard Shannon entropy with different damping coefficients c. (a) Varia-
tion curve of statistical complexity as a function of Poisson white noise intensity D; (b) Variation curve of standard Shannon
entropy as a function of Poisson white noise intensity D
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Figure 8. Effect of damping coefficient on system rms voltage and effective output power under Poisson white noise inten-
sity D=0.35. (a) Variation curve of rms voltage E [VZ] as a function of damping coefficient c; (b) Variation curve of ef-

fective output power P as a function of damping coefficient c
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Figure 9. Evolution of statistical complexity and standard Shannon entropy with different signal amplitudes A. (a) Statistical
complexity as the variation curve of Gaussian white noise intensity D; (b) Standard Shannon entropy as the variation curve
of Gaussian white noise intensity D
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Figure 10. Evolution of mean-square voltage E[VZ] and effective output power P under different Poisson white noise in-

tensities D. (a) Variation curves of mean-square voltage E [Vz] as a function of the amplitude of the periodic signal A; (b)

Variation curves of effective output power P as a function of the amplitude of the periodic signal A

10. #1758 E[V? | FUERIMHINE P AR RGN ARAIRE D FHURLES. () 1750 E[V: | fERAmE
SIR(E A ORIV NELE; (b) BRUMLITHE P (R EHIE SIRME A B RN T Ciis

0.14 ‘ ‘ [ w=0.007 0.99
(@) =001
o012l e w=0.013 0.98
w=0.016
_ 0.97 -
= 01 7? >,
1) ) £0.96
£ W £
G008 ,&% M 0.95
¥
|
0.94 F ——w=0.007
0.06¢ 4/ —+—w=0.01
S ——w=0.013
0.04 ‘ ‘ ‘ ‘ 0931 | , ®)] w0016
0 0.5 1 1.5 2 0 0.5 1 1.5 2
D D

Figure 11. Evolution of statistical complexity and standard Shannon entropy at different signal frequencies w. (a) Statistical
complexity as a function of Poisson white noise intensity D; (b) Standard Shannon entropy as a function of Poisson white

noise intensity D
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Figure 12. The effect of signal frequency on the mean square voltage and effective output power of the system at Poisson
white noise intensity D =0.6. (a) Mean square voltage E[VZJ as a function of signal frequency w; (b) Effective output

power P as a function of signal frequency o
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