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Fig. 13 Illustration of the 3D model in Seventy-Two Cave
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Fig. 18 Skylights identified in Xianren Cave
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Three-Dimensional Detection and Morphological Study of Lava

Tubes on Extraterrestrial Bodies

DU Yumeng, CHEN Yiping, ZHANG Shuai, ZHANG Wuming
(School of Geospatial Engineering and Science, Sun Yat-sen University, Zhuhai 519082, China)

Abstract: For the detection of lava tubes on extraterrestrial bodies, this paper utilizes LiDAR technology to conduct field

surveys on lava tubes in the Shishan Volcanic Cluster area of Haikou City, which has a high degree of similarity with the Moon and

Mars. It also proposes a skylight detection method based on grid division and applies a crack detection method based on data

enhancement and multi-scale feature learning network to detect the internal structure of the lava tube and study its morphology. The

interior of the lave tubes is scanned in all directions using a portable handheld laser scanner in the first. Based on the high-precision

point cloud data obtained by measurement, this paper completes a three-dimensional model using the ContextCapture software, and

some special miniature geomorphic like skylight in the tube and the tubes’ inner fissure is detected and extracted automatically. The

experimental results show that the laser scanner combined with point cloud processing software and program can efficiently,

intuitively and truly restore the morphology and structure of the lava tube, conduct quantitative analysis, and detect the special

miniature geomorphology in the tube.

Keywords: lava tube; extraterrestrial base; three-dimensional modeling; morphological analysis

Highlights:

o This paper firstly utilizes the high-resolution laser scanner to conduct a high efficiency detection of the lava tube and complete a

3D model based on the high precision point cloud data.

e This paper proposes a skylight detection method based on grid division, which provides exploration value for human entering the

interior of the lave tube.

e This paper applies a crack detection method based on data enhancement and multi-scale feature learning network, which provides

references for the texture trend in lava tubes and disaster prediction.
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