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Abstract

3D laser scanners are an effective way to quickly acquire a large amount of data about an object. Recently, it is
used in various fields such as surveying, displacement measurement, 3D data generation of objects, construction
of indoor spatial information, and BIM(Building Information Model). In order to utilize the point cloud data
acquired through the 3D laser scanner, it is necessary to make the data acquired from many stations through a
matching process into one data with a unified coordinate system. However, analytical researches on the accuracy
of point cloud data according to the registration method are insufficient. In this study, we tried to analyze the
accuracy of registration method of point cloud data acquired through 3D laser scanner. The point cloud data of
the study area was acquired by 3D laser scanner, the point cloud data was registered by the ICP(Iterative Closest
Point) method and the shape registration method through the data processing, and the accuracy was analyzed
by comparing with the total station survey results. As a result of the accuracy evaluation, the ICP and the shape
registration method showed 0.002m~0.005m and 0.002m~0.009m difference with the total station performance,
respectively, and each registration method showed a deviation of less than 0.0lm. Each registration method
showed less than 0.01m of variation in the experimental results, which satisfies the 1: 1,000 digital accuracy and it
is suggested that the registration of point cloud data using ICP and shape matching can be utilized for constructing
spatial information. In the future, matching of point cloud data by shape registration method will contribute to
productivity improvement by reducing target installation in the process of building spatial information using 3D
laser scanner.
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Fig. 2. Spear target

oz

ZItH(Horn, 1987). ICP= Hiif=o] $IA7E 79| K=
om A go] 7hgahn], AT we] vlma] Tesirhs
ol JARE % vl DA FH5E Hlolg ol S5
ofo] 27 =l Aol AL 797} wAsH THol
of A=} o] FAFol HHEE]= 735 A-8o] of& 4= 3
(Besl and McKay, 1992). Fig. 32 ICP A&} 2- ellct

| Point selection |

J s |

Neighborhood
selection

if Error < tolerance

Point pair matching Transformation

. 4 |

Error minimization

Outlier rejection

B S 22 A8 22 EQ oo 2-857] AZts
° | B2 o]8-8t= Aol Hlsf B4l gt
1, 0] 0] 7)z510] WL gEe M o

2 et 8 4 Sk 4ol
Al HteolE7h g o] 25 ZHA] AL Qloh A=t d
A= ©do] Slek Table 12 A4S R 9] Ydare}E& et
WHh(He et al., 2017).

Accuracy Evaluation by Point Cloud Data Registration Method

Table 1. Shape registration algorithm
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Table 2. Specification

Item Description
Scanning principle Band scanning
Measurement rate 26.6 kHz

Point spacing 6.25mm, 12.5mm, 25mm
Field-of-view 360° x 300°

Range 0.9m ~ 600m

Scanning Accuracy 57

3D position Accuracy 2.5mm(@100m)
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Fig. 4. 3D laser scanner(Trimble Inc.)
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Table 2. Coordinate of check points

No. X(m) Y(m) H(m) | D(m)*

CP1 | 449221.362 | 193845.357 | 41.529 12.284
CP2 | 449220.059 | 193843.658 | 41.471 10.704
CP3 | 449226.830 | 193844.011 | 41.545 12.090
CP4 | 449227.142 | 193835.828 | 41.965 6.203

CP5 | 449223.584 | 193799.088 | 68.695 | 43.9625

CP6 | 449255.55 193789.747 | 74.908 | 64.67562

* Distance from 1* station
Fig. 8. Shape sheet target
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Table 3. Result of accuracy analysis

No. dX(m) dY(m) dH(m) Deviation
Pl ICP 0.001 -0.003 0.001 0.003
Shape Matching -0.002 -0.001 -0.002 0.003
ICP -0.001 0.001 0.002 0.002
P2 Shape Matching 0.002 0.001 -0.001 0.002
ICP -0.001 -0.001 -0.001 0.002
P Shape Matching 0.001 0.002 0.002 0.003
P4 ICP 0.001 -0.002 0.002 0.003
Shape Matching -0.001 0.002 -0.002 0.003
CP5 ICP 0.002 0.002 -0.002 0.003
Shape Matching -0.004 0.003 0.006 0.008
e ICP -0.002 0.003 0.004 0.005
Shape Matching 0.004 0.006 -0.006 0.009
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Fig. 10. Deviation of each checkpoints

Table 4. Permissible accuracy for numerical mapping
(National Law Information Center)

Maximum error(m)

Plane Contour Height
0.4 0.6 0.3
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