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Spatial resolution enhancement method of cavity 3D laser scanning

Yu Lewen'?, Zhang Da'

(1. Beijing General Research Institute of Mining and Metallurgy, Beijing 102628, China; 2. School of Mechanical Engineering,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Underground metal mines cavities were serious threats to mineral resources exploitation and the
surrounding environment of mines. Useful points’ spatial information about cavity shape could be gotten
from 3D laser scanning detection precisely, which had become the main method of cavity accuracy
detection. Traditional 3D laser equiangular scanning has its disadvantages of uneven spatial resolution and
low efficiency. With the analysis of the irregular characteristics of mined —area, a 3D laser spatial
resolution enhancement method was proposed. The formula of calculating the distance between the spiral
line and the scanning trajectory was derived. The experimental result of points cloud verifies the
efficiency of the new method, which improves the spatial resolution of the 3D laser scanning, and
provides a solution for the high accuracy acquisition of 3D shape in the mined—area.
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Tab.1 Comparative analysis of equiangular
scanning and resolution
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Time/ Standard
Method Data ln?e Grid a1.1 Z,ir
min deviation
Radial priority 116 540 5 4093 215.87
Axial priority 105 909 5 3 685 178.49
Spatial resolution . . i
145 463 4 5839 93.88
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