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Analysis of Data Characteristics by UAV LiDAR Sensor
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F&o]H, LiDAR(Light Detection And Ranging)oll ti3t £424 A= FE3 AA o[}, o]of] £ dAoA= J3t
AE Hol &8-S 93 UAV LiDAR AN Y EAS 245117 519t} LiDAR AA9 HE&EE, §iAElS 5 -85k
LiDAR AlA 9] J5& RAkotL, H:8t F&wel flojg HE 7 A=E 7HAX+E Surveyor Ultra®t VX15 ZES&
A5t dolg HE 9 £4E S5ttt A7E B9 2 AAEE AR DSM(Digital Surface Model)&
AAsta, Blng B dolee dx, FUx, AR A4 XA dolE9 HE T EAS AAISIATE UAV LiDAR
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UQag Ao= dotdnt 9, F7HHQ1 ATE B9 EAAY, AFREAE 5 orFst A o] digk ol HE 9 £4o]
o|Fo] ZttH UAV LiDARS &84S AT ¢ U Zolth

Abstract UAV (Unmanned Aerial Vehicles) are used widely for military purposes because they are more
economical than general manned aircraft and satellites, and have easy access to the object. Recently,
owing to the development of IT technology, UAV equipped with various sensors have been released, and
their use is increasing in a wide range of fields, such as surveying, agriculture, meteorological
observation, communication, broadcasting, and sports. An increasing number of studies and attempts
have made use of it. On the other hand, existing research was related mostly to photogrammetry, but
there has been a lack of analytical research on LiDAR (Light Detection And Ranging). Therefore, this
study examined the characteristics of a UAV LiDAR sensor for the application of a geospatial
information field. In this study, the performance of commercialized LiDAR sensors, such as the
acquisition speed and the number of echoes, was investigated, and data acquisition and analysis were
conducted by selecting Surveyor Ultra and VX15 models with similar accuracy and data acquisition
distances. As a result, a DSM of each study site was generated for each sensor, and the characteristics
of data density, precision, and acquisition of ground data from vegetation areas were presented through
comparison. In addition, the UAV LiDAR sensor showed an accuracy of 0.03m ~ 0.05m. Hence, it is
necessary to select equipment considering the characteristics of data for effective use. In the future, the
use of UAV LiDAR may be suggested if additional data can be obtained and analyzed for various areas,
such as urban areas and forest areas.
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Fig. 1. Study flow
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Table 1. Specification of LiDAR sensor[17]

Surveyor
Ttem Mapper 11 Ultra VX15
IMU APX 15 APX 15 APX 15
Weight 2.1kg 1.7kg 2.0kg
Echoes 3 2 5
185,000 600,000 100,000
Scan Rate
pts/sec pts/sec pts/sec
Standard AGL 60m 80m 80m
Scan FOV 110 degree | 360 degree | 360 degree
Accuracy
(10@50m) 10cm 5cm 5cm
IMU Accuracy
(Roll&Pitch) 0025 degree
IMU Accuracy
(heading) 0.08 degree

(a) Mapper 11 (b) Surveyor Ultra

(o) VX5

Fig. 2. LiDAR sensors[17]
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Fig. 3. Study area
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Fig. 4. Data acquisition
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Fig. 5. Data processing
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Fig. 6. DSM(Surveyor Ultra)

Fig. 7. DSM(VX15)
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(a) Surveyor Ultra (b) VX15

Fig. 8. Comparison of point density
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(b) VX15
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Fig. 9. Comparison of precision

Al40] Sl AFe gt ¥ dlolEl= Flo]A 9
ARBIE7E B2 VX157 B @2 dlolElE HESH
AAQ] #o|A JrAL 31=7}F 242} Surveyor Ultra 23],
VX 53lo|d, giARSIrE WEg A4 2 Gof|A 9] |
Hof| gt glolE] HEo] goldE & 43Utk Fig. 10
2 A2 99 HolElE UrERT

(b) VX15

(a) Surveyor Ultra

Fig. 10. Comparison of ground data about tree region
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Table 2. Accuracy analysis

No. Deviation(m)
Surveyor Ultra VX15
1 0.04 0.02
2 0.05 0.03
3 0.03 0.02
4 0.02 0.02
5 0.05 0.02
6 0.04 0.02
7 0.05 0.02
8 0.04 0.02
9 0.03 0.02
10 0.04 0.01
Maximum 0.05 0.03
RMSE 0.010 0.005
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