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Abstract

Airborne Laser Bathymetry (ALB) enables us to sound wide areas such as shallow waters and coastal

areas in a short time. The Japan Hydrographic and Oceanographic Department (JHOD) has performed
the ALB by a Light Detection and Ranging (LiDAR) system “Scanning Hydrographic Operational
Airborne Laser Survey (SHOALS)" since 2003. Then, from June 2014, the operation of the second LiDAR
system “Coastal Zone Mapping and Imaging Lidar (CZMIL)" was started. In June 2021, the JHOD
introduced the third LiDAR system “Coastal Zone Mapping and Imaging Lidar Nova (CZMIL Nova)” and

has been conducting surveys. This paper describes an overview of the new LiDAR system and its

comparison with the previous LiDAR system.
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Table 1. Performance comparison between CZMIL and CZMIL Nova.
# 1. CZMIL & CZMIL Nova O L.

CZMIL CZMIL Nova
Total Weight 389%kg 290kg
Component 5 3
Power consumption 100A Max @ 28Vdc 85A Max @ 28Vdc

System Boot

15-20 minute start boot
10 minute reboot

5 minute start boot
3 minute reboot

Aircraft

Bombardier DHC-8-Q300

Beecheraft King Air 350

Operating altitude

400 m (nominal)

400 m (nominal), up to 600 m

water surface)

Measurement rate Shallow channel : 70,000Hz Shallow channel : 70.000Hz
Deep channel 1 10,000Hz Deep channel :10,000Hz
IR channel : 10,000Hz IR channel : 10,000Hz
Scan Pattern circular pattern circular pattern
Scan Angle 20° 20°
Density of Topo Shallow channel :0.7m * 0.7 m Shallow channel :0.7m % 0.7m
IR channel 2m % 2m IR channel ‘2m X 2m
Density of Sounding | Shallow channel :0.7m X 0.7 m Shallow channel :0.7m X 0.7m
(Field of view on the | Deep channel 2m X 2m Deep channel 2m X 2m

Digital camera

T-4800
16Mpixel

Phase One 1XM-RS-100F
100Mpixel
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Coastal Zone Mapping and Imaging LIDAR

(B) CZMIL Nova

Photo 1. The left side is CZMIL. The right side is CZMIL Nova.
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Fig. 1. Schematic view of scan patterns. (A) Line. (B)
Circular Arc. (C) Circle.
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Photo 2. A fresnel lens installed in the base of the
scanner.
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Fig. 2. Field view of CZMIL Nova at 400 m altitude. (A)
Field view of Shallow channel. (B) Field view of
Deep & IR channels.
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Photo 3. The digital camera mounted on CZMIL Nova.
“Phase One iXM-RS-100F".
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(d)

Photo 4. Examples of aerial photograph. The right photograph is the enlarged view of the red frame in the left photo.
(a) breakwater and wave dissipating blocks. (b) beach and wave dissipating blocks. (c¢) rocky shore. (d)
intertidal area and lighthouse.
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Full Width
Length overall
Height

Photo 5. Beechcraft King Air 350, MA871 Aobazuku.
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Photo 7. Installation condition of CZMIL Nova (viewed
from the tail).
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Photo 6. Ground service equipment for CZMIL Nova.
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Photo 8. The operating situation.
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Table 2a. Target and flight line by calibration items.
F2a. BRIFHEHZLI2BIF 5 L —F =GO GW  ORAT 7.

Scan angle offset Roll offset Pitch offset Range offset(Shallow, IR
channel)
Area Pitched roof Flat area (as a parking) Well-surveyed land surface

Flight line

A

—G
IR

Target Target

Table 2b. Target and flight line by calibration items.

#£2b. BIRHH LB

% L — =G OX G K ORAT J5 i

Range offset(Deep channel) Bathymetric Bias Coefficient

Area Water

surface Seafloor(well-surveyed with sonar)

Flight line

Target

N 201 J
=
-

Total 6 minutes

3 minutes 3 minutes

M‘:

GPS - based Control Station

Fig. 3. Schematic diagram of alignment flight.
3. 774X MRATORKIK.
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Fig. 4. The top (left) and oblique (right) views of point cloud. Height scale is approximate value on the WGS84
ellipsoid. (a) Steep cliff. (b) Harbor entrance. (c) Fishing gear.
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Fig. 5. The detailed topography data measured by CZMIL Nova (3 m x 3 m mesh). Height scale is approximate value
on the WGS84 ellipsoid. (a, b) from land to seafloor. (c) around harbor. (d, e) reef area around islands. (f)
around steep cliffs.
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