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Analysiswith airborne LIDAR data

Shinjiro TOMIZAWA* and Tomozou ONO*

Abstract
Japan Coast Guard has been working about how to incorporate airborne LIDAR (light detection and ranging) data
to nautical charts while operating the airborne LIDAR system SHOALS 1000. In order to use airborne LIDAR data
to nautical charts, not only knowledge and experience of the hydrographic survey but also understanding the char-

acteristics of the airborne LIDAR data are necessary. We describe the analysis methods for airborne LIDAR datain

the Japan Coast Guard.
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Fig.1 Conceptual diagram of depth analyses for
DGPS and KGPS method in SHOALS 1000 sys-
tem.
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Fig.2 Positions of Geoid, DL and BM, referred to the
geodetic ellipsoid.
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Fig.3 An example of ellipsoidal DL height zone file.
Black lines indicate the ENC data. The white
dashed lines show the ellipsoidal DL height
Zone.
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Fig.4 An example of noise data found in contour map.
The noise data remain in two red circles.
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reflections and those in the Infrared display are
reflections from sea surface or ground. See text
for detail.
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Fig. 6

(Right) An example of observed waveforms in which sea surface was incorrectly determined as land. These

waveforms were measured at the center of the red frame in the left photo. Whitecap was identified in the

photo. The Infrared waveform in a yellow circle is saturated.

same time of the LIDAR survey.
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Fig.7

(Right) An example of observed waveforms with smooth sea surface such as calm water. Reflection signals in

the Infrared waveform are not detected in the yellow circle.

Fig.8 An example of observed waveforms produced by suspended solids in the sea. The reflection in the left and
right yellow circle corresponds to a fishnet and seafloor, respectively.
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Fig.9 An example of observed waveforms with cloudy
water. The reflection peak in the yellow circle
was smooth.

Fig.10 An example of observed waveforms with clear

water. The reflection peak in the yellow circle
was sharp.

A I D% S ETNELATEY, KAt
BDE — 27 25585 Lo 5w, FHREZHE L 72
HEET, HABROKzEH> TwD.

as
10.51m

Fig.11 A harmful effect of specially cloudy and
muddy water on determination of seafloor.
(Top) 3D image of specially cloudy and
muddy water. Gray-colored dots indicate
wrong seafloor caused by muddy water. (Bot-
tom) 2 D image of specially cloudy and muddy
water.
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Fig.12 An example of observed waveforms with sev-

eral peaks produced by multiple reflection at
seafloor. The reflection in the right yellow cir-
cle indicates primary depth. The reflection in
the left yellow circle was secondary depth.

Fig.13 An example of observed waveforms with over-
lapped peaks in very shallow water. The left
and right peaks in the yellow circle corre-
spond to reflections from sea surface and
seafloor, respectively.
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Fig. 14

EEX

(Right) Picture taken at the same time of the LIDAR survey. Whitecaps and several characteristic land to-

pography are shown in red circle. (Left) 3 D image of bathymetric data. Point cloud in the red circle is
measured due to harmful effects detected in the right picture.
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Fig.15 An example of observed waveforms without

seafloor reflection because of too-clean water.
There is no reflection in the yellow circle.
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Gommnnans AT 711

Fig.16 Conceptual diagram of flight direction in the

LIDAR survey with irregular topography.
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