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Abstract — Recently, under the influence of global warming, natural phenomena such as red tide, low-salinity
water, and sharp changes in water temperature in the ocean have caused a lot of damage to fish resources. To
quickly respond to natural disasters in the ocean, monitoring of real-time ocean observation is essential. As a
prior study of the development of wave propelled surface vehicles for long-term observation, the ocean data
collection system and ocean environment monitoring system were developed for real-time data transmission
and analysis. The developed system applied Iridium satellite communication for communication stability and
CDMA communication system for operational efficiency. To verify the system, a commercial product, the
wave glider, was equipped with the ocean data collection system, and observation was performed in the
waters near the Pohang coast for 7 days. As a result, it was possible to confirm the periodicity of fluctuations
of Chlorophyll-a, and the distribution characteristics of water temperature and salinity. Through this study,
we intend to prepare a plan for vertical and horizontal observation in addition to the design of the wave-pro-
pelled surface vehicles.
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Fig. 1. Long-term operational unmanned surface vehicles, Wave Glider(Left), AutoNaut(Center), and Saildrone(Right).

Table 1. Specifications of long-term operational unmanned surface vehicles

Dimension Energy source Endurance Communication
3.05 m (Ship) Satellite
Wave Glider SV3 8 m (Umbilical Cable) Wave Height > 1 year Cell
2.2 m (Glider) Wi-Fi
AutoNaut 3.5 3.5 m (Ship) Wave Height > 1 year S"‘;ﬂ“’e
7 m (Ship)
Saildrone explorer 5 m (Wing Height) Wind <1 year Satellite

2 m (Draft)
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Fig. 2. Ocean observation system overview.
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Table 2. Specifications of Ocean Observation System

Ttem Specification

Model: adStar-Trip

CPU: adStar 32bit MCU
Power: 12V, 12 mA
Operation Temp.: -10~60°C
Storage: 8GB

Main Controller

Model: 4319

Dimension: 3.6 x 3.9 x 8.6 cm
C.T Interface: RS-232

Accuracy C: £0.0055/m

T: £0.1°C

Model: ECO-FL
Dimension: 6.3@ x 12.7cm
Interface: RS-232
Chlorophyll-a:
ex/em=470/695 nm
Sensitivity: 0.02 pg/l

Sensor Chlorophyll-a

Model: NEO-7

Receiver Type: GPS, SBAS,
QZSS Galileo

Accuracy: 2.5 m(Horizontal)
Update rate: Max. 10Hz

GPS

Model.:WM-215
Protocol: WCDMA R4
Frequency: 1.6GHz
Interface: RS-232

Data Speed: 153.6 kbps

CDMA

Modem

Model: COM9522B
Frequency: 2.1GHz
Interface: RS-232
Data Speed: 9.6 kbps

Iridium

w2 e jridium ATH)A A1F YA metOceanAt] Plan B4
(1kbyte% 1.41USD) 715 193] 3 AE(18,144 Byte)d% 25
©] €F 21,00091215) H]3 5] CDMAS S-S § 2 FAI$ 879]
et ow FANIEE AR S 7RI AR AL CDMA
S} Iridium 54 25 FU3H 102 21402 AA dojEE
313 30 A 02 B R Ho|HE A4 ES HAsh
CDMA F412 A7} HlolelE ©4] E3h= 73-97F 4714 AA
& 3 S AABISIAL, Iridium $419] 735 $740] £4] &
< el FA8A0] B w Hof 24417 B3] v)ds H)
o|EE ThA] AFIES AA N weby A dAAe] &2
Iridium §41S SYAIR 55 AIARE 718 SAAAR R HF
S5t

2.2 BLEE AIAH

FUAE 55 % BUEH AAge] AAF FAEE Fig 3%
2t RUE™ A|AES Windows Server 719 §50)#] 2oz
Ths013 oW, CDMA %= Iridium 3412 B3 skt 4 A
280 ZRE] 308 g WA 108 HF9 AR E FAIEH) Do
Fig. 4= A5 74 A2 Aoldhs BUEHT A~ 317

.............

i b,
CDMA ridium satellite

Iridium \‘

Serial communication g

MCU

CDMA Communication Repeater

KIOST Web
Server
CT Sensor Chlorophyll-A
(Surface) Sensor
[ Scientist or User |
CT Sensor
(8m Depth) ef?f

Fig. 3. Schematics of ocean observation system.
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Fig. 5. Google map and status of vehicle tap of monitoring system.
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Fig. 6. Data visualization tab of monitoring system.
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Table 3. Specifications of wave glider

Item Specification
Dinission Float : 305 cm x 60 cm
Glider : 40 cm x 191 cm
Weight & Buoyancy Mass: 90 kg/Displacement: 150 kg
Water Speed Typical 1.3 kts
Operating water depth >15m
Max solar collection 192 W

Endurance

Up to 1 year (varies based on operating

conditions and location)
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Fig. 11. Histogram showing the distance between the target way
point and the wave glider.
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