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Aiming at the bistable energy harvesting system under the joint action of Gaussian white noise and
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periodic signal, the statistical complexity method is applied to measure the stochastic resonance
behavior and energy harvesting efficiency of the system. Firstly, the statistical complexity and ef-
fective output power of the system are calculated with the help of numerical methods; secondly,
the effects of the noise intensity, coupling coefficient, and other parameters on the stochastic re-
sonance phenomenon and energy harvesting efficiency of the system are investigated in depth;
and lastly, the role of the stochastic resonance and the energy harvesting efficiency of the system
is explained from the perspective of information theory. The results show that the non-monotonic
evolution trend of the statistical complexity curve implies that the system generates a stochastic
resonance phenomenon; the selection of appropriate noise intensity, coupling coefficient, and
damping coefficient can enhance the stochastic resonance behavior of the system. In addition, the
mean-square voltage and effective output power curves have the same evolution law as the statis-
tical complexity curve, i.e.,, when the system generates stochastic resonance behavior, the energy
harvesting efficiency is maximized.
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Figure 1. (a) Variation curve of statistical complexity as the intensity D of Gaussian white noise; (b) Variation curve of
standard Shannon entropy as the intensity D of Gaussian white noise
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Figure 2. Variation curves of statistical complexity and standard Shannon entropy with the intensity D of Gaussian white
noise for different coupling coefficients « . (a) Evolution of the statistical complexity with respect to the noise intensity D;
(b) Evolution of the standard Shannon entropy with respect to the noise intensity D
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Figure 3. Variation curves of mean square voltage E[VZJ and effective output power P with Gaussian white noise inten-

sity D for different coupling coefficients « . (a) Evolution of mean square voltage E [VZJ with respect to noise intensity D;

(b) Evolution of the effective output power P with respect to the noise intensity D
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Figure 4. Evolution of statistical complexity and standard Shannon entropy as a function of coupling coefficient « for dif-
ferent noise intensities D. (a) Evolution of the statistical complexity with respect to the coupling coefficient « ; (b) Evolu-
tion of the standard Shannon entropy with respect to the coupling coefficient «
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Figure 5. Evolution of the mean square voltage E[VZ] and effective output power P as a function of the coupling coeffi-

cient x for different noise intensities D. (a) Evolution of the mean square voltage E[Vz} with respect to the coupling
coefficient «; (b) Evolution of the effective output power P with respect to the coupling coefficient «
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Figure 6. Variation curves of statistical complexity and standard Shannon entropy with Gaussian white noise intensity D for
different damping coefficients c. (a) Evolution of statistical complexity with respect to the noise intensity D; (b) Evolution of
the standard Shannon entropy with respect to the noise intensity D
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Figure 7. Variation curves of mean square voltage E[VZ] and effective output power P with Gaussian white noise inten-

sity D for different damping coefficients c. (a) Evolution of the mean square voltage E[VZ} with respect to the noise in-
tensity D; (b) Evolution of the effective output power P with respect to the noise intensity D
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Figure 8. Variation curves of statistical complexity and standard Shannon entropy with damping coefficient ¢ for different
noise intensities D. (a) Evolution of the statistical complexity with respect to the damping coefficient c; (b) Evolution of the

standard Shannon entropy with respect to the damping coefficient ¢
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Figure 9. Variation curves of mean square voltage E[Vz} and effective output power P with damping coefficient ¢ for
different noise intensity D. (a) Evolution of the mean square voltage E[Vz] with respect to the damping coefficient c; (b)
Evolution of the effective output power P with respect to the damping coefficient ¢
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Figure 10. Variation curves of statistical complexity and standard Shannon entropy with Gaussian white noise intensity D
for different periodic signal frequencies . (a) Evolution of statistical complexity with respect to the noise intensity D; (b)
Evolution of standard Shannon entropy with respect to noise intensity D
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Figure 11. Variation curves of mean square voltage E [Vz] and effective output power P with Gaussian white noise inten-

sity D for different periodic signal frequencies . (a) Evolution of the mean square voltage E[Vz} with respect to the
noise intensity D; (b) Evolution of the effective output power P with respect to the noise intensity D
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Figure 12. Variation curves of statistical complexity and standard Shannon entropy with Gaussian white noise intensity D
for different periodic signal amplitudes A. (a) Evolution of the statistical complexity with respect to the noise intensity D; (b)
Evolution of standard Shannon entropy with respect to noise intensity D
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Figure 13. Variation curves of mean square voltage E [Vz] and effective output power P with Gaussian white noise inten-

sity D for different periodic signal amplitudes A. (a) Evolution of the mean square voltage E [Vz] with respect to the noise
intensity D; (b) Evolution of the effective output power P with respect to the noise intensity D
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