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Study on the perception and alarm method of coal mine rock burst and coal and gas outburst

SUN lJiping, CHENG lJijie
(School of Mechanical Electronic and Information Engineering, China University of

Mining and Technology(Beijing), Beijing 100083, China)

Abstract: The paper puts forward a perception and alarm method of rock burst and coal and gas outburst
based on temperature. The infrared thermal imager is used to monitor the temperature of objects, and the methane
sensor is used to monitor the concentration of ambient methane. When the temperature of the objects is higher
than the ambient temperature of the coal mine and the temperature of the exposed coal rock, and the number,

volume and area of objects that are higher than the ambient temperature and the temperature of the exposed coal
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rock are large, it is determined that rock burst, coal and gas outburst, mine fire or gas and coal dust explosion
accidents have occurred. The temperature of the high temperature object is further determine. If it is greater than
the set threshold, it is determined that a mine fire or a gas and coal dust explosion accident has occurred.
Otherwise, it is determined that a rock burst or a coal and gas outburst accident has occurred. The change of
methane concentration is further analyzed. If the methane concentration rises rapidly, it is determined that a coal
and gas outburst accident has occurred. Otherwise, it is determined that a rock burst accident has occurred. The
paper puts forward a perception and alarm method of rock burst and coal and gas outburst based on velocity. The
lidar, millimeter-wave radar, ultrasonic radar, binocular vision camera are used to monitor the moving speed of
objects. The methane sensors are applied to monitor the concentration of ambient methane. When the moving
speed of the object is not less than the set threshold, it is determined that rock burst, coal and gas outburst or gas
and coal dust explosion accident have occurred. The number, volume and area of objects with abnormal velocity is
further determined. If the number of objects with abnormal velocity is small, the volume and area are small, it is
determined that a gas and coal dust explosion accident has occurred. If the number of objects with abnormal
velocity is large, the volume and area are large, it is determined that a rock burst or a coal and gas outburst
accident has occurred. The changes of methane concentration are further analyzed. If the methane concentration
increases rapidly, it is determined that a coal and gas outburst accident has occurred. Otherwise, it is determined
that a rock burst accident has occurred. A multi-information fusion method for perception, alarming and judging
disaster source of rock burst and coal and gas outburst is proposed. The method monitors and integrates various
information such as temperature, speed, acceleration, burial depth, sound, air pressure, wind speed, wind direction,
dust, methane concentration, equipment status, micro-seismic, geosound, stress, infrared radiation,
electromagnetic radiation and images so as to monitor the pressure and coal and gas outbursts. The source of the
disaster is determined through the magnitude of parameter changes at different locations, the sequence relationship
and sensor damage.
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Fig. 1 Flow of rock burst and coal and gas outburst perception
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Fig.2 Flow of rock burst and coal and gas outburst perception

alarm method based on velocity
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