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The Analysis on Spectrum Characteristic of Plant Electrical

Signal Based on Wavelet De-Noising
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Abstract: The paper studies the basic characteristics and the changing laws of aloe electrical signals un-
der different temperatures based on wavelet soft threshold de-noising method and Fast Fourier Transform.
The spectral edge frequency ( SEF ), spectral gravity frequency ( SGF) and power spectral entropy
(PSE) of plant electrical signals are used to study the changes of power spectrum of aloe electrical signals
under different temperatures. The results show that the magnitude of aloe electrical signal is a strength of
mV, and the frequency is below 5 Hz. The SEF and SGF in aloe leaves move to the high frequency as the
temperature increases, and the PSE of the electrical signal has a dramatic increase. The study reveals
that the SEF, SGF and PSE have the consistent trend to change and there is a significant relevance be-
tween PSE and SGF during the process of raising temperature. It is considered that the changes of the
PSE and SGF in aloe leaves can be used as sensitive index of external environment change in leaf cells,
and then implement scientific regulators of physiological and biochemical process of plant growth and de-
velopment.
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Fig.1 The schematic diagram of experiment device
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Fig.2 Time domain waveform of aloe
leaves electrical signals at 12°C
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Fig.3 The de-noised electrical signals of aloe

leaves electrical signals at 12°C
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Tab. 1

electrical signals under different temperature

WEs wk w3/ BE/ B/

The statistics parameters of aloe leaves

C fi/mV  {i/mV  {H/mV mV mV mV

12 0.51 -0.22  0.73  0.083 0.07 0.059 8
16 0.58 -0.54 1.12  0.017 0.05 0.2253
20 0.27 -0.35 0.62 -0.026 -0.01 -0.0297
25 0.25 -0.30 0.55 -0.02 -0.018 -0.025
30 0.22 -0.24 0.46 -0.016 -0.008 -0.0193
35 0.18 -0.12  0.30 -0.01 -0.005 -0.009 6
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Fig.4 The power spectrum distribution of electrical signals in leaves of aloe under different temperature
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Tab.2  The energy distribution of different frequency

band of aloe leaves electrical signals

WBEE/ 0~1  1~2 2~3 3~4 4-~5 5~
C H«/% Hz/% Hz/% Hz/% Hz/% Hz/%
12 69.8 9.9 5.4 9.2 2.9 2.8
16  63.9 14.1 6.4 3.8 2.4 9.4
20 53.1  13.3 7.2 4.7 3.6 18.1
25 50.8  20.1 8.4 5.7 1.9 13.1
30 49.8  19.9 6.4 6.2 2.1 15.6
35 60.8 14.9 6.2 2.2 1.1 14.8
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Fig.5 The changes of SEF and SGF of aloe leaves

electrical signals under different temperature
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Fig.6 The changes of PSE of aloe leaves electrical
signals under different temperature
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