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A Study on Position Matching Technique for 3D Building Model using Existing Spatial Data
- Focusing on ICP Algorithm Implementation -
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Abstract

Spatial data is becoming very important as a medium that connects various data produced in
smart cities, digital twins, autonomous driving, smart construction, and other applications. In
addition, the rapid construction and update of spatial information is becoming a hot topic to
satisfy the diverse needs of consumers in this field. This study developed a software prototype
that can match the position of an image-based 3D building model produced without Ground
Control Points using existing spatial data. As a result of applying this software to the test area, the
3D building model produced based on the image and the existing spatial data show a high
positional matching rate, so that it can be widely used in applications requiring the latest 3D
spatial data.
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generating using GCPs(existing technique)
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Table 1. Comparison of UAV images processing S/W
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T h
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PhotoMesh Images Seml—' Point Cloud mesh 3dml, citybuilder, osgb, obj, dae,
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Figure 2. Flowchart of image-based 3D model
generating without GCPs(proposed technique)
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Table 2. Detail description for User Interface

Menu Contents
- Application button and system
) title displ
@ Title bar e dispiay .
- Management of custom quick
access toolbar
- Group menu by category based
on task and functional unit
@ Ribbon bar | - Controls added to the ribbon bar
such as status view and limited
surface view options
® Layer - Classify all layers di.splayed on the
work screen and display them on
control
. the map screen through a check
window
box
- Position matching algorithm
option setting, matching
processing execution, display
@ Setting/ result information
Processing | - Arrange sub-functions and
Window execute commands using the
toolbar at the top of the dialog
box(including an outline
description)
- Screen display of the 3D spatial
® Map screen information, 3D building model,
and processing result information
® Status . Displa.y exeFution information,
. coordinate information, and
Informatio . .
. program status information at thr
n Window
bottom of the program
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data)

Figure 7(b). 2D vector data(targeted data) including
position matching source data in Yeouido

(a) Before position
matching

(a) After position
matching

Figure 8. Comparison of 3D building models
before and after the position matching
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Table 3. Arbitrary movement and rotation on a plane
and comparison of overlap rate before and after
position matching

o | moveme rotation | overlap rate(%) | Arate
nt (m) ) before | after (%)
1 0.00 0.00 92.52 92.52 0.00
2 1.52 3.75 89.19 99.27 10.07
3 4.40 3.01 74.68 99.10 | 2442
4 4.31 2.99 74.38 9796 | 23.59
5 4.50 2.89 72.48 9840 | 2592
6 4.50 2.64 72.30 98.24 | 2594
7 333 2.94 71.37 96.14 | 24.78
8 6.08 3.00 53.98 96.61 42.63
9 391 3.04 85.09 9644 | 11.35
10 1.90 6.17 80.06 94.41 14.36
11 148 5.80 77.04 95.48 1843
12 5.04 1.97 62.64 9139 | 2875
13 4.49 2.04 65.74 9754 | 31.81
14 441 2.06 65.54 98.06 | 32.52
15 3.17 479 85.77 98.01 12.24
16 3.54 497 80.51 99.96 19.45
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