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3D Change Detection of Urban Objects Based on Aerial Photos of
Unmanned Aerial Vehicle
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Abstract The city information is changing from 2D to 3D and 4D, which includes temporal change
factors. Therefore, detecting 3D topographical changes and features within an urban area based on its
3D spatial information to effectively study such rapid city changes and provide reliable 3D city
information is an essential technology. Hence, in this study, we developed a technology that could detect
3D urban changes effectively. This technology used a high-precision 3D model based on high-resolution
aerial photographs of the urban area taken from a UAV(Unmanned Aerial Vehicle). As part of this
development, we designed a 3D change detection work process based on these high-resolution aerial
photos and detected the 3D change information of an urban study area using the 3D model. Eventually,
the check for the reliability and utility of the 3D change detection technology showed that its detection
rate was 94.4%. In addition, the location accuracy of this technology in detecting the objects satisfied
the tolerance criteria for location accuracy suggested in the relevant regulations. As a result, it was

possible to demonstrate the effectiveness of the 3D change detection technology developed in this study.
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Derivation of technical
elements

- UAV-based Large-scale Aerial Photo Acquisition Technology
| - 3D Reality Model Generation Technology by UAV Aerial Phatos
i - Classification Technology of 3D Point Cloud Data
i 3D Change Detection Technology of Urban Objects
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Data Collection & Pre-processing

‘ Radiometric Correction & ‘
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‘ Output Production ‘

Fig. 2. Change detection process using images

Table 1. Required function for change detection
using photos (Jeong Su, 2006)
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Fig. 4. 3D change detection procedure
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Fig. 6. Study site
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Fig. 8. 3D realistic model
(a) (2019.04) (b) (2021.04)
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Fig. 11. 3D reprojection result of change object point
cloud data

Fig. 12. Result of 3D change detection
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Table 2. 3D coordinate deviation by checkpoint
(GPS-3D Reality Model)

Deviation(m)

Check X-Coord. Y-Coord. Z-Coord.
1 0.1102 0.1906 -0.1018
2 0.1200 0.1031 -0.2656
3 0.0872 0.0457 -0.1614
4 0.1524 0.0553 -0.1756
5 0.1226 0.0694 -0.1609
6 0.1001 0.0701 -0.3141
7 0.1070 0.0474 -0.0839
8 0.1971 0.0957 -0.1537
9 0.1016 0.1453 -0.1295
10 0.0961 0.0506 -0.0806
11 0.1105 0.1605 -0.0269
12 0.1753 0.1337 -0.1222
13 0.0896 0.1434 -0.0947
14 0.0678 0.0855 -0.1889
15 0.0997 0.0616 -0.1949
16 0.1000 0.0242 -0.2006
17 0.0983 0.0609 -0.0964
18 0.0142 0.0418 -0.1455
19 0.0441 0.0205 -0.3435
20 0.0800 0.0826 -0.0095
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