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Acquisition and Fusion Method of Multi-source Point Cloud Data for Karst Caves

HUANG De'?, XIA Yong—hua'?, YANG Ming—long"?, LONG Li—juan'?
(1. Faculty of Land Resources Engineering , Kunming University of Science and Technology; 2. Surveying & Mapping Technology and
Application Research Center on Plateau Mountains of Yunnan Higher Education , Kunming 650093, China)

Abstract: In order to effectively collect point cloud data inside karst caves and overcome the problem that a large number of data is
missed in obtaining point cloud data inside karst caves by a single data collection method, introduce the result by using the ground-
mounted 3D laser scanner, backpack 3D laser scanner and photogrammetry technology to obtain multi-source point cloud data in karst
caves, which are fused by the improved ICP algorithm then. The results showed that the use of multiple data collection methods can ef-
fectively collect three—dimensional point cloud data in karst caves, compensate for the lack of data caused by a single data collection
method, and obtain relatively complete point cloud data. By using the improved ICP algorithm, better data fusion effects can be ob-
tained.
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Fig. 1 Technology roadmap
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Fig. 2 Data acquisition of 3D laser scanner
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Fig.3 Part of the image data collected by photogrammetry
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Fig. 4 Point cloud acquisition by ground—-mounted 3D laser scanner
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Fig. 5 Point cloud data obtained by backpack—type 3D laser scanner
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Fig. 6 Comparison of laser point cloud of ground—mounted scanner
before and after denoising
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Fig. 7 Comparison of laser point cloud of backpack scanner

before and after denoising
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Fig. 8 Comparison before and after point cloud filtering
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Fig. 9 Partial stalactite point cloud generated by photogrammetry

technology
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Fig. 10 Fusion effect of laser point cloud of ground—-mounted scanner

and backpack scanner
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Fig. 11 Fusion effect of laser point cloud and photogrammetric point

cloud of the ground-mounted scanner
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Table 1 Laser point cloud accuracy checklist for ground station scanner and backpack scanner

F1 wERGEXABMUINEEXAB LA ZFERSE

b T2 0l RO S B A bR HAAROL R B R bR 28
X(m) Y(m) Z(m) X“(m) Y (m) Z(m) AX(em) AY(cm) AZ(cm)
8 737.808 5699.444 813.813 8 737.784 5699.483 813.793 2.4 -3.9 2.0
8721.394 5704.440 808.142 8721.365 5704.409 808.156 2.9 3.1 -1.4
8 708.610 5712.784 810.154 8 708.645 5712811 810.164 -3.5 -2.7 -1.0
8 705.604 5713.499 800.599 8 705.589 5713.490 800.631 1.5 0.9 =32
8 700.802 5717.989 789.826 8700.779 5717.962 789.796 2.3 2.7 3.0
8 715.449 5728.943 809.957 8715.476 5728913 809.931 -2.7 3.0 2.6
8 691.085 5733.706 800.708 8691.111 5733.733 800.697 -2.6 -2.7 1.1
8 696.427 5750.607 800.604 8 696.394 5750.594 800.625 33 1.3 -2.1
8 695.957 5747.482 804.511 8 695.921 5747.510 804.486 3.6 -2.8 2.5
8 689.855 5755.334 806.277 8 689.892 5755.359 806.306 -3.7 -2.5 -2.9
Table 2 Accuracy checklist of laser point cloud and photogrammetric point cloud of ground—mounted scanner
F2 WEREXABMELSZMBEENERZBERE
Hb T AR 3 RO B A AR P I 4 A B =Y bR 2
X(m) Y(m) Z(m) X“(m) Y (m) 7°(m) AX(em) AY(cm) AZ(cm)
88 807.132 5364.521 801.921 88 807.179 5364.547 801.884 -4.7 -2.6 3.7
88 820.902 5462.370 802.025 88 820.859 5462.421 802.064 4.3 -5.1 -39
88 800.080 5493.690 804.994 88 800.046 5493.649 805.045 34 4.1 -5.1
88 782.472 5556.459 793.824 88 782.514 5556.404 793.869 -4.2 5.5 -4.5
88 761.677 5637.212 798.029 88 761.652 5637.181 798.011 2.5 3.1 1.8
88 718.028 5705.986 796.281 88 718.077 5705.943 796.245 -4.9 4.3 3.6
88 693.486 5744.007 797911 88 693.524 5743.964 797.942 -3.8 4.3 -3.1
88 717.178 5904.112 796.273 88 717.139 5904.155 796.322 3.9 -4.3 -4.9
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