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Application of 3D Laser Scanner in Cross Fault Monitoring

LYU Chuanzhen, CHEN Changyun, SONG Zhaoshan
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Abstract: 3D laser scanning system is a non—contact and active earth observation system which is integrated
with a variety of high and new technique. The technique can obtain dense point cloud data of monitoring area at
one time which improves the traditional monitoring method of fanning out points to area to three —dimensional
space observation of terrain and ground objects. This method can not only be used to monitor regional micro
deformation monitoring, but also monitor the deformation of interest points. Current research mainly focuses on
the fault activity related to structure topography landform, while, the research related to high—precision cross—
fault deformation measurement is lacked. The feasibility of this technique for cross —fault deformation
measurement was tested in the Tangshan Seismic Station cross—fault deformation observation site. Results of many
tests show that millimeter—level change can be detected under short and medium distance situation. This method
has great application prospect in the tomographic three —dimensional deformation monitoring area with the
deepening of the research.
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Fig.3 Spherical fitting and point cloud error distribution
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Table 1 Moving target ball radius fitting result at 24 meters

eIl Y B 2412 /mm FRAEEREAS/mm 57 fmm
EHRAAH 7277 725 0.27
KVFREED B R 72.44 725 0.06
ey Gl 72.27 72.5 -0.23
[ER/C=t 72.69 72.5 0.19
_ ey Gt 72.48 72.5 -0.02
EEBE) =R 72.70 725 0.20
BV 72.12 72.5 -0.38
2 24 m AT ENELAREKEE B ML R
Table 2 Moving target detection result from the standard ball at 24 m
eS| PHEEE e /mm oM &/ mm R%E/mm
— TR EDHE 45 5.1 0.6
IKERESD TR R 45 53 0.8
PO B 9.0 10.4 1.4
— IR R 5.0 5.1 0.1
. CEUAA R 5.0 5.3 0.3
EERE PSR 100 98 02
— VU ED 15.0 15.5 0.5
z 3 48 m BIEMIREKERELER
Table 3 Moving target ball radius fitting result at 48 m
¥xhiim Myx o) &%/ mm FREEERE1E/mm 5% Imm
[ER/C=t 72.54 72.5 0.04
KFAEED ety il 72.66 725 0.16
iy cmtii] 72.40 72.5 -0.10
[ER/ €=t 72.53 72.5 0.03
EHES) B 72.66 725 0.16

I Gt 72.47 72.5 -0.03
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R4 48 m R ILIRIKEFRME R
Table 4 Moving target detection result from the standard ball at 48 m

Balsm PHEEE EEh&E/mm Rz /mm B2 /mm
— TR EDHE 5.0 5.2 0.2

AERER) TR R 5.0 5.1 0.1
— AR R 10.0 9.8 0.2
— TR EDHE 5.0 49 0.1

EHES) SRR EDHE 5.0 53 0.3
— SR EDHE 10.0 10.3 0.3
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Fig.4 The best fit surface for the first sweep data
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Fig.5 The second scan data projected onto the best fit surface created by the first scan
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