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Abstract: Aiming at the inaccuracy of existing positioning technology underground coal mine, a preci-
sion positioning system by using coal cutter with combination of front triangle intersection and sector
laser scanning was proposed. The basic positioning principle of the receiver installed on the body of
coal cutter was derived based on two-station-system by using the difference of time signal of system.
Then the position information receiver in the coordinate of system, involving pitch angles and horizon-
tal angles, was transformed into coordinated of the coal cutter in local geographic coordinate system in
mining area. Finally, positioning experiments were performed in the area(15. 341 m X 4, 125 m) of
fully mechanized face by simulation. The results show that the maximal errors on X-axis, Y-axis and
Z-axis are 0. 116 , 0.093 and 0. 132 m respectively, while the three-dimensional positioning accuracy
of the system and the unit distance is 0. 139 97 m and 0. 018 763 m/m respectively. The proposed sys-
tem can meet the requirements of positional accuracy for coal cutter of fully mechanized face on head-
piece or tail.
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Fig. 1  Overview of based station and receiver ar-

rangement of shearer positioning system

based on laser scanning technology
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Fig. 2 Basic flows of shearer positioning algorithm
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Fig. 3 Schematic diagram of measurement system

with two based stations
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Fig. 5 Schematic diagram of local geographic coordi-

nate system in shearer area
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Schematic and photograph of simulation experiment of shearer precision positioning system

based on laser scanning technology

Tab.1 Errors of pitch angle horizontal angle of based

station a
e HEA #2218/ () K-S 22 B/ ()
1 0.133 0. 160
2 0.122 —0. 088
3 0. 145 —0.375
4 0.272 —0.111
5 0. 301 0.013
6 0. 205 —0.065
7 0.127 —0.118
8 0. 140 —0.077
9 0.233 —0.107
10 0. 207 —0.123
11 0.116 —0.135
12 0.132 —0.192
13 0.146 —0.134
14 0.203 —0. 147
15 0.176 —0.181
16 0.243 —0. 081
17 0. 226 —0.145
18 0.169 —0.165
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Tab. 2 Differences between computed and measured hor-

izontal angles of base station b
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Fig. 8 Errors of horizontal angle of based station b
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Tab. 3  Differences between computed and measured of

Z,Y, Z in coordinate system with base station a

as origin via receiver

Fe X2 Y 1 2508 Z W 2208
1 0. 084 0.079 —0.049
2 0.074 0.081 —0.043
3 0.116 0.089 —0.052
4 0.094 0.093 —0.061
5 0.030 0. 069 —0.073
6 0.038 0.053 —0.079
7 —0.076 0.067 —0.079
8 —0.068 0.081 —0.083
9 —0.074 0.087 —0.103
10 —0.108 0.091 —0.109
11 —0.096 0. 089 —0.111
12 —0.093 0.079 —0.129
13 —0.097 0. 069 —0.088
14 —0.066 0.079 —0.093
15 —0.082 0. 094 —0.132
16 0. 086 0.106 —0.126
17 0. 082 0.096 —0.114
18 0.102 0.092 —0.096
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