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A filtering method for underground manipulator communication signal

LIU Yanjia
(School of Information and Electronic Engineering, Shangqiu Institute of Technology, Shangqiu 476000, China)

Abstract: When a multi-degree-of-freedom manipulator operates in underground coal mines, its
communication signal is easily affected by external factors such as pulses and electromagnetic interference. It
reduces the reliability of signal transmission and affects the flexibility and control precision of the multi-degree-
of-freedom manipulator. To improve the communication signal quality of underground multi-degree-of-freedom
manipulator, a filtering method for underground manipulator communication signal based on improved time-
frequency peak filtering is proposed. The method extracts carrier features based on the carrier nodes of the
manipulator communication signal, and extracts transmission period features based on Hilbert transform theory.
The method uses wavelet decomposition to solve the wavelet transform coefficient of each level, obtains the
disturbance frequency of communication signals, and completes the classification of communication signal
features. The method introduces phase compensation factors to improve time-frequency peak filtering. The
reduction threshold is calculated according to the scaling factor and reduction factor, so as so adjust the fixed
window length. The improved time-frequency peak filtering is used to filter the noise in communication signals.
Thus the noise suppression of the multi-degree-of-freedom manipulator communication signal is achieved. A 3-
degree-of-freedom manipulator is taken as the experimental object. The pulse width is set to be 8 pus. The Baud
rate is 120 bit/s, the communication signal transmission interval is 2 ms, and the signal amplitude is 1. 30 dB

Gaussian white noise is added to the communication signal. The experimental results show that the output signal-
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to-noise ratio of the communication signal processed by the filtering method for underground manipulator
communication signal based on improved time-frequency peak filtering is 94 dB. The bit error rate is basically
stable at 0.6%, and the average frame loss rate is reduced from 2.9% before filtering to 0.8%. The method

effectively improves the communication signal quality and transmission reliability of the multi-degree-of-freedom

manipulator.

Key words: multi-degree-of-freedom manipulator; communication signal filtering; noise suppression;

wavelet decomposition; time-frequency peak filtering
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Fig.4 Comparative experiment results of signal-to-noise

ratio and bit error rate
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