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Abstract: In order to further improve the measurement accuracy of 3D laser scanning technology, this paper

studies the optimization method of point cloud grid filtering from the perspective of optimization filtering
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algorithm and improved algorithm based on Kriging, considering the space-related properties of description
objects and aiming at the filtering processing problem of point cloud data. Based on engineering practice, grid
processing and analysis of 3D laser point cloud data are carried out through field monitoring and comparison
test, and the deformation data obtained from the test is compared with the measured data by traditional
methods. The results show that the improved algorithm based on Kriging filtering can identify and extract the
tunnel contour cross-section’s visual data efficiently and obtain the deformation of the tunnel efficiently and
accurately. The experimental data of vault subsidence is close to the traditional measurement data, while the
peripheral convergence data has some differences. Therefore, tunnel deformation monitoring under 3D laser
scanning can better reflect tunnel deformation’s real condition under certain environmental conditions and
provide a sufficient safety warning for tunnel construction.

Keywords: Kriging filtering algorithm; tunnel deformation; 3D laser scanning; point cloud data; monitoring test
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i S BE E EIAL i (IDW) ANHI = A 9 7% (TIN) ARICHE (Kriging Bk )
HET T UL/ mm JE WS/ mm HETUT T/ mm JAAW S/ mm P UL/ mm JA 8/ mm
K0+202 23.99 9.76 23.71 9.43 24.10 9.90
KO0+207 32.03 7.72 31.46 7.54 32.10 7.80
KO+212 32. 44 10. 52 32.18 10. 17 32.50 10. 30
3 HKWHERIL (-0.002 702 1, 4.937 6)
Table 3 Comparison of test results 4
PO EAR (A Sl=3232m,
1 B i i 7 1 - ’
i HE) 5
BT/ Adiksy/ ORI it/ g (-4.4998,1.8729)  $3=9.0108m  (4511,1.8442)
N
mm mm mm mm
0 *
KO0+ 202 36.77 12.90 24.10 9.90
-1
KO0+ 207 34.17 15. 14 32.10 7.80
-2
KO0-+212 35.98 15.82 32.50 10. 30 5
] R —— P
-5 -4 -3 -2 -1 0 1 2 3 4 5
X/m
0.000 154 34, 4.858 2 e
‘ ) B 14 KO0+207 B E (2016-10-07)
4 Fig. 14 Section of K0+207(2016-10-07)
5 §1=5.350 6 m
$2=5409. (=0.000 921 22, 4.905 5)
c (-4.4999,1.9402) $3=9.0132m (4.512 7, 1.837) 4
Sl
N i S§1=5.428 6 m
0 * §2=5.450 5 m
= | 2
;E, (-4.5009,1.8692) $3=9.003m (4502, 1.834 5)
) 1
i N e 0 *
-5 -4 -3 -2 -1 0 1 2 3 4 5 -1
X/m
B 12 KO0+202 K (2016-09-30) -
Fig. 12 Section of K0+202 (2016-09-30) i P M
-5 -4 -3 -2 -1 0 1 2 3 4 5
X/m
(0.001 7635, 4.834.1) 15 KO0+207 i HE (2016-11-06)
4 Fig. 15 Section of K0+207(2016-11-06)
§1=5.356 3 m
3 $2=5.4079 m (-0.002 158 4, 4.926 9)
2
(-4.500 9, 1.933) 53=9.003 3 m (4.501 9, 1.835) &
g1 3 51=5.412 1 m
N §2=5.4472 m
0 * 2
1 & (-4.449 83,1.8874) S3=9.0117m (4.5132,1.8381)
S 1
=2 0 *
wd — I -1
-5 -4 -3 -2 -1 0 1 2 3 4 5
X/m -2
13 KO0+202 7 H (2016-10-29) -3 s o e
Fig. 13 Section of K0+202(2016-10-29) B
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(P & L) % 44 %

(0.003 366 3, 4.894 4)

(-4.500 1, 1.878 6) S$3=9.001 4 m (4.501 3, 1.838 7)

0 *

-3
e S
5 -4 -3 2 -1 0 1 2 3 4 5
X/m

17 KO0+212 W (2016-11-12)
Fig. 17 Section of K0+212(2016-11-12)
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