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Measurement accuracy of Airborne-Scanning LiDAR on the Miho coast.
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Abstract

Seashore erosion has started early in the 1980s on the Sizuoka coast and went northeast gradually, finally took
place on the Miho coast in 1994. Seashore erosion is a serious problem not only on Sizuoka-Simizu coast but also on
seashore around Japan. In order to solve this problem, quantitative analytical method for erosion process at the beach
is urgently required. Airborne-Scanning LiDAR (Light Detection And Ranging), the method of being the short time
land survey technology using an aircraft or helicopter, appears to be useful for this objective. Data from LiDAR and
that from conventional leveling method using Total Station are compared in order to verify LiDAR system. The data
from LiDAR were obtained in April and September 2003, and compared with leveling data obtained at the about same
period. The study area is classified into two areas according to the topographic characteristics which may cause
differences of error in altitude. It turns out that the positioning error is found in data of LiDAR, the positioning by
LiDER were shifted on the whole. Consequently, the average difference in altitude arising from two different method
is 11cm in the flat area, and 12cm in the slope area. This indicates that a certain systematic error is included in LiDAR
and that the accuracy by LiDER in a slope area does not significantly differ from that of the flat area. The same
positioning error is also found in data obtained in September 2003, and both average altitude differences were 4cm
after horizontal shifting. These differences are equal to each measurement error. Results indicate the positioning
error may caused by GPS, IMU and the laser profiler, and it is also considered that the position error of the ground
datum point used for compensation appears to be added.
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Fig.1 Study Area

Fig.2 Aerial photograph of Miho Peninsula
(Aero Asahi Corporation)
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Day 2003/4/7 2003/9/3
Measurement Time 13:54~14:22 11:58~12:25
Deta Interval (m) Im 1m
Flight speed (km/h) 210~225 215~225
Flight altitude (m) 1,200 790
Pulse frequency (Hz) 25,000 25,000
Scanning frequency (Hz) 25 34
Scan Angle (deg) +11 +12

Table 2 Detail of Datum Point

Datum Point Code 5238-34-7101
Datum Point Name 2 Shimizu-City Shizuoka
Coordinate Vi

X —112436.431

Y 1431.315

Z 14.40m

Table 3 TS Measurement Element
Apr. 2003 Sep. 2003

Survey Period 2003/4/14’\*4/18 2003/8/29’\*9/6
Data Interval (m) 10m 10m
Number of Surveying Points 1062 1179
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Fig.4 Plot of leveling Points in April
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Fig.5 Plot of leveling Points in Sep.
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Fig.7 Bird’s-eye view (LS)
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Fig.10 September
Note: Fig. 8,10 Observing point map (TS) pile up 3D-map (LS)
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Area Horizontal Distance Number of Average of the
Specification | Average( m) Points altitude difference (m)
Flat area 1m or less 0.637 249 0.112
Slope area | 0.3m or less 0.206 36 0.116
Table 5 The result of comparison in Sep.
Area Horizontal Distance Number of Average of the
Specification | Average (m) Points altitude difference (m)
Flat area 1m or less 0.677 224 0.042
Slope area | 0.3m or less 0.199 40 0.040
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Fig. 15,16 September
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