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Laser monitoring of the coal level of coal silo by depth pre-calibration

SUN Ji-ping' JIANG Jing'*

(1. State Key Laboratory of Coal Resources and Safe Mining China University of Mining and. Technology( Beijing) Beijing 100083 China;2. Department of
Mechanics and Electricity Engineering North China Institute of Science and Technology. Beijing” 101601 China)

Abstract: A novel contact-Hree laser triangulation method for‘measuring the coal level of coal silo was presented under
harsh environmental conditions such as dense dust highthumidity and low illumination in coal mines. A laser source
and a camera were mounted on the top of the coal silo where the laser spot projected into the coal silo was imaged by
the camera. Using the pinhole imaging model the lateral shift of the spot image was calculated to determine the coal
level which is by use of a pre—calibrated look-up table of the coal depth and shifts. The precise of measurement relies
on the step size of pre-calibration. A measurement device was devised according to this principle and the field applica—
tion shows that the proposed method ig-easy to implement to detect the coal level of coal silo at the condition of low il—
lumination in coal mines.
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Fig. 1 Non-contact measurement equipment
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Fig.2 Original image of laser spot in the coal face 3
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Table 1 Experimental test data
/m /m /m
1 (297 345) (298 345) 85 84 0.6 0. 84 0.24
2 (439 334) (436 334) 91 88 0.6 0.73 0.13
3 (541 364) (547 358) 196 199 0.6 1.36 0.76
12 1
3 12 3 1 2
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Fig. 3 Comparison data in different imaging location
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Fig. 4 Comparison data under the poor and good auxiliary illumination
2
Table 2 Calibration depth list
/m /m /m /m
1 91 0.6 4 232 4.2 7 255 7.8 10 266 11.4
2 167 1.8 5 238 5.4 8 259 9.0 11 268 12.6
3 211 3.0 6 250 6.6 9 261 10.2 12 271 13.8
3.2 YA b’ xcos @
= . 2 ( 7)
1 1 1 (5) du  (uwsin 6 + uxcos 0 + vxcos 0)
4 .2
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