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Individual Tree Detection and Modeling
using Terrestrial and Drone-mounted Laser Scanners

*
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Abstract Spatial information acquisition technology is rapidly developing due to developments in
information and communication technology. In particular, the application of geospatial data acquisition
technology to the forest sector is receiving considerable interest as a means of solving the manpower
aging and shortages in Korea's forest industry. In addition, laser scanners that acquire data faster and
more accurately than existing methods are under active development. In this study, data on forests were
acquired using a laser scanner, and standard site survey and tree modeling were performed through
processing and analysis. Point cloud data was generated for a research site using ground-type and
drone-mounted laser scanners and used to calculate DBH(Diameter at Breast Height), height, crown base
height, azimuth, and volume of tree chest height. Crown measurements were possible using ground-type
and UAV laser scanner data in combination. On the other hand, high LOD modeling of trees was
performed using laser scanner-acquired data. If an effective method for automatically extracting
information on forest standard site survey items based on point cloud is devised, it would be possible

to substantially improve the efficiency of related work.
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Fig. 2. Terrestrial LiDAR and UAV LiDAR

Table 1. Specification of LiDAR

No. Terrestrial LiDAR UAV LiDAR
Measuring ~80m ~200m
Distance
Scanning

Speed 500,000pts/sec 640,000pts/sec
Accuracy 3.5mm@20m 3cm
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Fig. 4. Forest geospatial information
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Fig. 5. Object classification result
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Table 2. Result of forest survey

No. DBH Height Crc}zlv;?gl_ll)tase Azimuth | Volume
1 0.5m 20.79m 10.2m 331° 386m’
2 0.55m 21.25m 12.62m 342° 532m’
3 0.44m 23.87m 12.12m 7° 2670
4 0.55m 24.08m 11.49m 349 ° 406m’
5 0.5m 21.92m 17.37m 338 ° 1201’
6 0.59m 24.73m 10.94m 3° 884’
7 0.39m 20.8m 9.65m 341° 316w
8 0.4m 22.54m 10.82m 345 ° 313’
9 0.44m 15.15m 10.82m 292° 23m’
10 0.37m 21.56m 14.31m 308 1150
11 0.37m 21.75m 10.875m 9° 114’
12 0.48m 17.01m 8.505m 312 324’
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13 0.53m 13.07m 6.535m 283 ° 281’
14 0.44m 19.88m 9.94m 356 ° 368m’
15 0.34m 20.1m 10.86m 313 ° 171’
16 | 0.37m 23.27m 8.88m 317° 459
17 0.42m 20.19m 15.56m 347 ° 740’
18 0.48m 23.44m 13.28m 339 ° 449’
19 0.32m 22.98m 13.16m 336 ° 186w’
20 0.5m 22.38m 17.79m 1° 161w’
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Fig. 7. Pointcloud
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Fig. 9. Modeling result

Fig. 10. Details of modeling result
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