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Abstract Informatization and visualization technology for real space is a key technology for construction of

geospatial information. Three-dimensional (3D) modeling is a method of constructing geospatial information from data
measured by various methods. The 3D laser scanner has been mainly used as a method for acquiring digital elevation
data. On the other hand, the unmanned aerial vehicle (UAV), which has been attracting attention as a promising
technology of the fourth industrial revolution, has been evaluated as a technology for obtaining fast geospatial
information, and various studies are being carried out. However, there is a lack of evaluation on the quantitative work
efficiency and data accuracy of the data construction technology for 3D geospatial modeling. In this study, various
analyses were carried out on the characteristics, work processes, and accuracy of point cloud data acquired by a 3D
laser scanner and an unmanned aerial vehicle. The 3D laser scanner and UAV were used to generate digital elevation
data of the study area, and the characteristics were analyzed. Through evaluation of the accuracy, it was confirmed
that digital elevation data from a 3D laser scanner and UAV show accuracy within a 10 cm maximum, and it is
suggested that it can be used for spatial information construction. In the future, collecting 3D elevation data from
a 3D laser scanner and UAV is expected to be utilized as an efficient geospatial information-construction method.
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Table 1. Work Process and Time by 3D Laser Scanner

Work Process

- Time
Field Office

Data Acquisition -

20 minutes per session

- Registration
- Data Analysis

10 minutes per session

30 minutes
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Fig. 5. Shaded areas of the 3D Laser Scanner
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Table 2. Accuracy evaluation results of 3D Laser
Scanner

No. N(m) E(m) H(m)

1 356658.202 158891.926 79.072

2 356627.016 158908.071 75.861

3 356560.363 158934.753 75.833

4 356507.675 158934.512 75.980

5 356634.971 158976.746 77.208

6 356623.424 158990.424 77.068

7 356653.455 158985.444 77.390

8 356642.959 158995.985 78.080

9 356777.873 159110.563 84.919

No. dN(m) dE(m) dH(m)

1 0.014 0.015 0.015

2 0.011 -0.016 0.014

3 0.013 0.014 0.013

4 -0.016 0.011 0.017

5 0.014 -0.009 0.013

6 0.005 0.010 0.012

7 -0.014 0.007 0.012

8 0.011 -0.014 0.014

9 0.013 0.009 0.016
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Fig. 10. Digital Elevation Data
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Table 3. Work Process and Time by 3D Laser Scanner

Work Process

Time
Field Office
Dat
‘r.i fri. - 20 minutes
Acquisition

- Post Processing 100 minutes

- Data Analysis 30 minutes
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Fig. 12. Check Points of UAV
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Table 4. Accuracy evaluation results of UAV

No. N(m) E(m) H(m)
1 412892.422 231952.421 132.724
2 412956.635 232025.024 145.256
3 412631.687 232084.235 125.236
4 412307.288 232095.477 136.214
5 412364.254 232251.236 154214
No. dN(m) dE(m) dH(m)
1 -0.024 -0.017 -0.098
2 0.031 0.021 0.074
3 0.037 0.037 -0.067
4 0.032 0.031 0.087
5 -0.031 -0.027 0.081
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Table 5. Features and Accuracy of Pointcloud Data

Method Features Accuracy
- Shaded areas occur where parts are
not observed at the instrument point -0.016m
3? ai;gser - High accuracy data ~
canner - Requires a lot of work time to 0.017m
acquire data in a wide area
- Low accuracy compared to 3D
laser scanners -0.098m
UAV - Curvature of Digital Elevation Data ~
- Generate large area data in short 0.087m
time
Table 6. Estimated Time of Data Acquisition and
Processing by area
Time of Data Acquisition and Processing
Area
3D Laser Scanner UAV
66,000m* 120min 110min
153,000m’ 210min 130min
240,000m’ 390min 150min
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