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Abstract

To overcome the issues of low efficiency, poor environmental adaptability, and insufficient detail
acquisition in traditional building completion survey methods, this study systematically explores
the application of the new Leica RTC360 3D laser scanner in this field. A built residential area cov-
ering approximately 400,000 square meters is selected as the experimental area, and a complete
technical process is established: rapid data acquisition in the field using the RTC360; point cloud
stitching, denoising, and absolute orientation processing using Leica Cyclone software; based on the
processed high-precision point cloud, building elevation maps and completion topographic maps
are drawn using Tsinghua 3D EPS software. The accuracy inspection results show that the error in
the obtained elevation map is 0.011 m, the error in the topographic map plane is 0.026 m, and the
error in elevation is 0.013 m, all of which meet the requirements of the “Urban Surveying Specifica-
tions”. Efficiency comparison analysis shows that the total construction period of the RTC360
scheme is only 5 days, which is much lower than that of the traditional total station method (9.75
days) and conventional scanner method (7.5 days). Its single-station scanning speed is fast (up to
26 seconds), and its non-contact measurement method effectively solves the measurement chal-
lenges of high-altitude and irregular structures, ensuring data integrity and visualization. Despite
limitations such as the need for multiple stations in densely populated areas (74 stations in this
experiment) and the potential loss of top point clouds, the study confirms that the RTC360 provides
an innovative solution for building completion surveying that is high in precision, efficiency, and
integrity, with good application prospects.
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Figure 1. Scope and achievements of the experimental area
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Figure 2. Technical process of RTC360 applied to house completion survey
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Table 1. Main parameter settings of scanner
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Figure 3. Distribution of relative error

3. ENRENHE

0.05
o o 4R

0.045 - o o ; | B RTC3601F Mk 52
004 ® % AEnndE B4l T
0.035 “‘ “‘ e o0
003 | _
[ ] o‘ L

W 0025 M7

0.02- o

FHRZNEE/m

0015- e ‘ I
| o I ml | |
0.01 | ‘ I ‘
»" o‘ . ! \ ..= ® o=
0.005 ey ann | . =
o ° | . °
0 10 20 30 40 50 60
J=8=7

Figure 4. Distribution map of planar accuracy of completed topographic map
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Table 2. Comparison of completion measurement efficiency by different operation methods/day
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