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Development of Ubiquitous Buoy
for Aquaculture Sustentation

MASAAKI WADA, " KATSUMORI HATANAKA 2
and Masasur Topa'l

In this paper, the development of the Ubiquitous Buoy especially for the
aquaculture sustentation is discussed. In response to requests from the scallop
aquaculture fishermen, the buoy based on ubiquitous sensing technologies has
been developed at a price of approximately US$ 1,000 for seawater tempera-
ture observations. Since the size of Ubiquitous Buoy is small and its weight
is light, it can be easily set up at real aquaculture sea area. Moreover these,
the cheapness of its cost make it suitable for multiple points observations. The
Ubiquitous Buoys are able not only for detecting the sudden change of the
seawater temperature, but also to provide the fishermen with an actual visual-
ization of the seawater temperature distribution by sharing the information at
multiple points and multiple layers. Ten buoys have already been operating in
the scallop aquaculture sea areas in Hokkaido, and the seawater temperatures
measured by Ubiquitous Buoy began to be utilized by fishermen.
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Fig.1 Schematic diagram of Ubiquitous Buoy system.
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Fig.2 Circuit board of developed thermometer.
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Table 1 Specifications of circuit board of thermometer.

Controller PIC12F683 (Microchip)

Interface RS-485 Half-Duplex

Sensor 103AP-2 (SEMITEC) Thermistor
Standby Current 1uA, typical

Operating Current 390uA, typical

Range 5C 1025C

Size 70mm X 12mm

Weight 5g

Battery CR1220 Lithium Battery
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Fig.3 Calibration result of thermometer.
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Fig.4 Distribution of error after calibration.
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Fig.5 Experiment on scallop aquaculture sea area.
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Table 2 Specifications of control board.

Main Controller HD64F3029F (Renesas)
Main Clock 16MHz

Protocol Stack Smalight PPP (Renesas)
Sub Controller PIC12F683 (Microchip)
Sub Clock 31kHz

Standby Current 170uA

Size 80mm X 70mm

Weight 22¢g

06 ODOoooooooo
Fig.6 Circuit board of developed control board.
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Table 3 Operation current of data communication cards.

Control Unit

2.0m

6.75m

Data Communication DoPaMAX FOMA FOMA
Card 2896F P2402 P2403
Operation Voltage 33v 33V/5.0V 3.3/50V
Standby Current 0.2mA 0.2mA 0.2/0.2mA
Operation Current 269mA 326mA 272/188mA
Operation Time 30sec 27sec 25/19sec
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Fig.7 Sketch of Ubiquitous Buoy.
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Table 4 Size of control unit and battery unit.

Size of Control Board Unit ¢ 60mm X 210mm, 593cm’
Weight of Control Board Unit | 460g

Size of Battery Unit ¢ 50mm X 355mm, 697cm’
Weight of Battery Unit 568g

Material Polyacetal

Weight of Battery 575¢g
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Fig.8 Thermometer and cable set up in mooring rope.
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Fig.10 Operating sea area of Hokkaido.
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Table 5 The summary of operations.

Sea Area aqlfm}g?ﬂ(t)lfre Nlllatlal(]?;; o BoperationOf
Usuya Scallop 2 August, 2007
Shikabe Scallop 2 March, 2007
Soya Kelp 3 May, 2007
Soya Scallop 3 August, 2007
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Fig.9 Handling of Ubiquitous Buoy.
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Fig.11 Experiment on Usuya.
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Fig.12 Underwater structure of scallop aquaculture.
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Fig. 13 Daily graph of Usuya.
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Fig.14 Weekly graph of Usuya.
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Fig.15 Monthly graph of Shikabe.
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