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*****The mining industry has the highest average annual fatality rate among major U.S. industries. To address this, the National Institute for
Occupational Safety and Health, Pittsburgh Research Laboratory (PRL), is conducting major research programs to reduce the hazard exposure of
miners. One of the recently concluded programs at PRL developed the enabling technology for remote-controlled mining. An application involves
the manual process of extracting and hauling coal where operators, in tight confines of a mine, can be struck or caught by mobile machinery. The
approach to remedy this problem uses a guidance system on the continuous haulage equipment so that it follows the continuous mining machine
that extracts coal. This, in essence, involves sensor-based docking of the machines. Sensors functioning in the hostile mine environment of dust,
methane gas, and water play the key role. Computer analysis of the mining machine s movements and empirical machine characterizations
established operating requirements and spatial limitations to ensure proper loading of coal into the haulage equipment. These data served in the
selection of a guidance sensor. Technologies such as scanning laser systems and ultrasonic sensors have frequently been used in other applications,
but were found unacceptable. However, a near-infrared sensor employing active targets met the requirements. The sensor has a nominal 75 degree
conical field of view and a range from 0.1 to 18.0 m. For the single-target mode, nominal range accuracy was 4.3 at a distance of 3.65 m. Correction
algorithms were generated, which reduced the error to 0.6 . Airborne dust testing showed less than an additional Using four targets, the nominal
range accuracy was 0.4 without correction algorithms. Analysis of dynamic testing of continuous miner and haulage showed...
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