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Research on Power-line Interference Removal Method of Ultraviolet
Communication Signal Based on Wavelet Transform
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Abstract: In the wireless ultraviolet communication system, fluorescent lamp can cause power-line
interference to the system. The interference can be superimposed on the useful signal received by the
photomultiplier tube in the form of a sine wave, which have a bad influence on the subsequent sampling
decision stage. Firstly, this article analyzes the principle of wavelet transform to remove power-line
interference noise, and gives a method to calculate the signal-to—noise ratio based on the received signal
waveform. Secondly, the performance of wavelet transform to eliminate power-line interference is analyzed
based on this signal-to—noise ratio calculation method. Finally, the problem of selecting the optimal
wavelet basis in the process of the wavelet transform to remove power-line interference is discussed. The
spectrum analysis shows that wavelet transform can effectively eliminate power—line interference of 100 Hz
and 200 Hz, when the wavelet basis is sym40, the best performance in removing power-line interference is
achieved, and the signal-to—noise ratio is 12.22 dB after denoising.
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Fig. 1 The process of removing power-line interference based on wavelet transform
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Fig. 3 Calculating SNR of the received UV signal generated from experiments
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Table 1 Experimental conditions and parameters

Parameter Value
Experimental temperature/°C 23.2
Relative humidity/ % 62
Pressure/hPa 9577
Wind speed/(mes™") 1
Visibility/km 8
The optical filter efficiency 5,/ % 100
The PMT detection quantum efficiency 5,/ % 35
x2 WEWILASH
Table 2 Transceiver geometric parameters
Parameter Value
Transmitter’s elevation angle 0,/(°) 40
Half-beam angle @,/ (°) 15
Off-axis angle of transmitter «,/(°) 0
Receiver's elevation angle 0,/(°) 40
Half field-of-view angle @./(°) 40
Off-axis angle of receiver o,/ (°) 0
Emission power/mW 10
Communication distance d/m 10
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(a) Received signal (b) Spectrogram of the received signal
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Fig. 4 Received signal and its spectrogram
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Table 3 Spectrum distribution of the received signal
Power-line interference Power-line interference 1 3 5 7 9
f/Hz 100 200 1125 3375 5625 7875 10125
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(a) Reconstruction of the 7th layer approximate coefficients (b) Spectrum distribution of the seventh layer approximation coefficients
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Fig. 5 The 7th layer approximate coefficient reconstruction map and its spectrum distribution
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Fig. 6 SNR after removing power-line interference based on different wavelet basis functions
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