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Virtual debugging method of hydraulic support group following machine process

based on digital twin
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Abstract: In view of the problems such as long period of automatic process parameter debugging, high cost and difficult construction of
working environment, the key technology of virtual process debugging of hydraulic support group process is studied based on digital twin
technology. Firstly, based on modern modeling technology, a 1 : 1 twin of three fully-mechanized mining machines was constructed, and
virtual reconstruction and simulation of the three mechanized mining machines were carried out by virtual reality engine. Then, based on
the modern design theory and the principle of three-machine collaboration, different parameters in the automatic process of the following
machine are configured, and the decision-making model of the support behavior of the coal mining process is established, and the decision-
making model is rehearsed in the virtual scene. Finally, the virtual and real interaction channel is established by TCP protocol, and the de-
cision model is verified by semi-physical simulation experiment. The results show that the virtual scene can accurately reproduce the phys-
ical working face scene in the implementation of coal mining technology, the support group behavior decision model can be used to make
decision planning of the hydraulic support process behavior in advance, and the real-time virtual-real interaction of the support controller
can be carried out through the reverse control experiment. It is expected to overcome the obstacles of underground commissioning environ-
ment and provide useful reference value for the reasonable formulation and revision of hydraulic control program of the third mechanized

mining machine.
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Table 4 Shearer speed is 4 meters per minute support pro-

cess frame number

TRT LS
o Rl SORE - L i
WA BTt fERIBRIEAL R T
24 30 26 1718 — — —
25 31 27 18—19 613 68,1012 79,1113

26 32 28 19—20 — — —
27 33 29 20—21 — — —
28 34 30 21—22 — — —
29 35 31 22—23 — — —
30 36 32 23—24 — — —
31 37 33 24—25 12—19 12,14,16,18 13,15,17,19
32 38 34 2526 — — —

114 120 116 107—108 — — —
115 121 117 108—109  96-103 96,98,100,102 97,99,101,103
116 122 118 109—110 — — —

x5 FEVEEASm/minTRTERE
Table 5 Shearer speed is 8 meters per minute support pro-

cess frame number

SORT S
L el I S S il i ¢ Ui
W S gl ERIBRIEEL ok e

24 30 26 16—18 — — —

25 31 27 17—19 6—13 6,8,10,12 7,9,11,13
26 32 28 18—20 — — —

27 33 29 19—21 — — —

28 34 30 20—22 — — —

29 35 31 21—23 — — —

30 36 32 22—24 — — —

31 37 33 2325 12—19 12,14,16,18 13,15,17,19
32 38 34 2426 — — —

114 120 116 106—108 — — —
115 121 117 107—109  96—103  96,98,100,102 97,99,101,103
116 122 118 109—110 — — —
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Fig.8 Cooperative control of fully-mechanized mining support

and transportation equipment
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Fig.9 Hydraulic support group reverse control site
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