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Environmental information data compression algorithm for coal mine four-rotor flying robot

LIANG Yan'?®, MA Hongwei'®, CUI Yazhong”?, XUE Xusheng'?®, NIE Zhen'®, ZHANG Li"*
(1.College of Mechanical Engineering, Xian University of Science and Technology,
Xian 710054, China; 2. CHN Energy Shendong Coal Group Co., Ltd., Shenmu 719300, China;
3.Shaanxi Key Laboratory of Mine Electromechanical Equipment Intelligent Monitoring,
Xian 710054, China)

Abstract: In view of problem that flight path and trajectory of four-rotor flying robot in coal mine
roadway are changeable, which leads to great redundancy of environment information data collected by the
robot in dynamic space, an environmental information data compression algorithm for coal mine four-rotor
flying robot is proposed. The default threshold noise reduction method of wavelet analysis is used to reduce
the noise of original data to improve signal-to-noise ratio; taking methane monitoring as an example to
introduce data compression algorithm, the roadway space is split into several sections along the roadway
direction, and the effective value of methane concentration of each split section is selected and used to
reconstruct the detection data of methane concentration. The experimental results show that the methane
concentration signal compressed and reconstructed by the algorithm has little error with the manual
detection result, the data compression algorithm can extract the effective value of methane concentration
data and remove the redundant environmental information collected by the robot, thereby improving the
effectiveness and real-time performance of data transmission.
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Fig.1 Flow of data compression and reconstruction
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Fig. 5 Original methane concentration information of each section under different states
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