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Research on Virtual-Reality Synchronous Mapping Method for Digital Twin Monitoring of Hydraulic Support Attitude
ZHANG Yong
(CCTEG Beijing Tianma Intelligent Control Technology Co., Ltd., Beijing 101399, China)

Abstract: To address the problems of low accuracy, poor reliability and high maintenance costs in the internal attitude
measurement of hydraulic supports, a study on the virtual-reality synchronous mapping method for digital twin monitoring of
hydraulic support attitude was carried out. Firstly, by analyzing the support structure, a parametric expression model for the
internal attitude of the hydraulic support was established, and the key technologies for sensor data processing were investigated.
Then, a motion simulation model of the hydraulic support was established, and the parametric expression model of the
hydraulic support was incorporated into the bottom layer of the simulation system for preliminary application. Finally, based on
laboratory conditions, test verification was carried out on the proposed virtual-reality synchronous mapping method for support
attitude. The test results show that the errors of the internal attitude angles of the support measured by this method are all
controlled within 2°, which can meet the actual monitoring requirements. The research results provide new ideas for the virtual-
reality synchronous mapping of hydraulic supports and have certain significance for the intelligent construction of mines.
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Fig.1 Overall framework of virtual-reality mapping for hydraulic support
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Fig.2  Installation position of sensors
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Fig.3 Sketch of hydraulic support structure and motion structure
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Table 1 Measurement values of the inclination angles of the cover beam and roof beam

3 R /() TR/ () HEd R/ () TR £/ ()
HRF — Ny s ; B2 0 - ; gy Ny
(RS TIkME & R AR H HiLHE (RS HikMH & AR H TIkME
1 29.98 29.61 0.73 1.74 11 29.59 29.11 1.43 1.01
2 29.51 28.47 0.78 0.84 12 28.82 28.27 0.36 0.09
3 30.08 29.75 1.56 1.33 13 29.91 30.15 —0.18 —0.32
4 30.72 30.62 —1.39 —1.09 14 30.93 31.10 0.76 —0.05
5 29.39 29.24 —0.32 —0.05 15 29.13 29.46 1.77 1.35
6 29.51 28.91 1.02 0.98 16 30.15 30.46 1.46 1.07
7 30.88 30.37 0.43 1.37 17 30.68 31.01 —1.98 —1.74
8 32.49 32.16 —0.18 0.08 18 30.17 30.65 0.49 0.03
9 31.30 31.15 —0.79 —0.45 19 31.00 32.37 1.37 1.68
10 30.66 30.36 0.24 —0.03 20 28.50 29.22 1.28 0.95
F2 MEEFHANEIMFESHAECESVNER
Table 2 The virtual-reality mapping values and measurement values of the inclination
sensor of inclination angles for the front and rear link camber
HI AT AR / () JRIEATE A /() T A48 AR / () JRIEFTE A /()
B2 9 % i 5 & i s HE 5 B2 0 (% HE 5 & i s i 5
] 4 fE e (. e S5 (L ] 4 fE e 555 (L ) {E e A
1 31.31 30.88 44.73 44.35 11 30.86 30.32 44.33 43.85
2 30.83 29.61 43.95 43.22 12 29.99 29.38 43.56 43.02
3 31.42 31.05 44.83 44.50 13 31.22 31.51 44.65 44.91
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10 32.09 31.75 45.43 45.12 20 29.64 30.45 43.25 43.96
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Fig.7 Inclination angle errors of the main structure

of the hydraulic support
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