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Abstract

This paper studies the application of 3D laser scanning technology in 3D reconstruction of under-
ground civil air defense projects. Through scanning and data processing of a certain underground civil
air defense project, the data acquisition, point cloud processing, model reconstruction and other pro-
cesses are analyzed in detail, demonstrating the advantages of 3D laser scanning technology in com-
plex underground environments. The results show that 3D laser scanning technology can efficiently
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and accurately obtain the structural information of underground projects, and the generated 3D
model has good accuracy and integrity, which is suitable for engineering design, construction and
later maintenance.
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Figure 1. Composition of 3D laser scanning system
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Figure 2. Instrument coordinate system
E 2. {UERLHRAR
K 2 O uAEs XS AR FR I A, Y O SR E T, Z M E A EHREET Y B, X R
T YOZ Vil B 500 R ) = 4 AR AT LIIR FaR(L),  E Bhis it 5

X=p-C0SH-CoS
y=p-cosé-sina

1)

z=p-Sina

22. ZHHLHRmREER
1) (AR IS BERTIRR AT & S br TAE A3 ZE (W42 1)
2) AUERERI A A RO A (DO A ROV 14, ROE L T THU AL )
) IEIE ZEIELNEIN ¥ U EHREENE X E IR PR SN
4) BATROCH . AR AME D RE AR VR ML BT HEAT DO RERGL 21 -

MEERFERAR

DOI: 10.12677/gst.2025.131001


https://doi.org/10.12677/gst.2025.131001

EIFHRE &

Table 1. 3D laser scanner parameter indicators
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Figure 3. 3D laser scanning field workflow
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Figure 4. Data collection and underground space laser point cloud
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Figure 5. Same name point selection
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Figure 6. Point cloud registration
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Figure 7. Control target and corresponding point cloud image
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Figure 8. Overall point cloud model and local detail expression
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