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RO AA Ultrawide-band radar apparatus
¢ GG BB Radar echo signal
L R cC Top coal thickness information
ESU%H-“EH DD Laser 3D scanning apparatus
¥ HH EE Coal flow geometric feature
FF Coal flow speed
GG Hydraulic support coal caving opening
HH Coal caving time
] Coal caving amount at coal caving opening
JJ Function equation between top coal thickness
variation and coal caving time
RO B TR KK KK OO;Jetl:iw:; open and close times of coal caving
LL Hydraulic support top coal caving controller
fﬁ&i’i?@mﬁﬁ@*”%ﬁ LL MM Opening and closing of coal caving opening
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(57) Abstract: A smatt coal caving method based on real time monitoring of variation in top coal thickness, using ultrawide-band radar
and laser 3D scanning technology to monitor top coal thickness information in real time and automatically regulate the opening and
closing of a coal caving opening, and comprising the following steps: (I) an ultrawide-band radar apparatus (4) calculates a variation in
top coal thickness on the basis of a radar echo signal; (I) a laser 3D scanning apparatus (6) calculates a coal caving amount on the basis
of a scanned coal flow geometric feature, coal flow speed, and coal caving time at the coal caving opening; (III) a function equation
between the top coal thickness variation and the coal caving time is established, and optimal open and close times of the coal caving
opening for different coal caving stages are calculated; and (IV) open and close instructions are sent to the coal caving opening by means
of a top coal caving controller, thus achieving smart coal caving in a fully-mechanized caving workface. The present method allows for
accurate control and strong adaptability in the entire coal caving process, without the need for manual interference, effectively raising
coal caving efficiency, and reducing labor intensity.
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