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This paper describes our challenges to realize underwater LIDAR. We have provided a LiDAR kit suitable

for developing prototype LiDAR's for various applications. Based on our developing experiences regard-

ing these LiDAR'’s, we have started to challenge the research and development of an underwater LiDAR.

In this paper, firstly we introduce ALAN consortium that promotes underwater optical wireless technolo-

gies including underwater LiDAR. Secondly, we explain loss characteristics of underwater optical propa-

gation and optical devices usable in underwater, which are important issues for developing an underwater

LiDAR. After that, we explain our developed prototyping underwater LiDAR and also show a 3D scan

image of an object located in underwater, which were successfully obtained using that.
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Fig. 1 (b) QMENIIRTHEY, T4 t—7HEE
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(a) Appearance
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Maximum detectable distancejl50m

(b) Measured example

Fig. 1 (a) Appearance of eye safe LiDAR and (b) measured
example.
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Fig. 2 Concept image of underwater network utilizing underwater
optical wireless technologies in ALAN consortium.
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Table 1 Underwater propagation loss of sound wave and radio
wave in their frequencies.

Frequency | Propagation loss[dB/m]
[kHz]
Sound wave Radio wave
0.1 1.3x 106 0.386
1 7.0x10% 1.22
10 1.1x103 3.86
100 2.8x 102 12.2
1000 0.44 38.6

Table 2 Propagation losses of visible lights as relationships
between their colors and wavelengths in each sea area.

Color | Wave Propagation loss[dB/m]
Length Deep sea | Inshore/ Shallow sea /
[nm] Coastal water | Bay water
Purple |430 0.23~ 0.57~ 1.2~
Blue 480 0.20 ~ 0.44~ 0.7~
Green | 530 0.21~ 0.41~ 0.64~
Yellow | 580 0.21~ 0.44~ 0.56~
Orange | 605 0.41~ 0.56~ 0.76~
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Fig. 3 Visible light devices and their performances.
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PR W R X 2B BT TV,
ZHFEFELTE, WHBICEKEYND ) &2
Si-APD %, & 5 (T & J& EE 2 MPPC (Multi-pixel
Photon Counter), JGE T-IR54% (PMT : Photo Multi-
plier Tube) DFIHAFEEN TV 5.

6. 7krh LiDAR

WRE4500m, € —27 87— 1.6W, 7SV A0E6
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TDC (Time-to digital converter) [, A ¥ v F % #l
A b7 LIDAR & W, KEAKZ 72 L
72T 7 VVKMINO 2 7 ) — R R AR S
WE L7z, B H 2 Fig. 4 ISR 7. o7k
W, AREOY =787 —, /NVAIE, E—AF%
F§ o 729 K 905 nm DAY LD 23V 2 G & v
72 LiDAR (NIR LiDAR : Near Infra-Red LiDAR) @
HEREH D 7R, NIR LiDAR 3K o xf 5 % 5t
WTERho7z0ixF LT, WL LIDAR (X4} 5
WoOFHIAWEETH L., Thoarr ) — b oE
ek (Fig.4 (b) ®&EIL) % Fig. 51IRT

Fig. 4 Measured 3D scan images of (a) NIR LiDAR and
(b) visible-light LIDAR.
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Fig. 5 Surface shape of a concrete piece.
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Fig. 6 Developed underwater LiDAR.
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Fig.7 Scenery and result of 3D scan measurement utilizing
underwater LiDAR.
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