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Abstract: Submersible cages are mooring systems that can be placed at the surface of water or submerged
using air control. Floating cages are used in offshore aquaculture facilities. The cages can be protected
by sinking them to a depth that is less affected by waves in bad weather; however, the high labor cost for
feeding is a problem. In this study, a novel underwater feeding system which reduces the labor cost for
feeding is proposed. Our system consists of an underwater feeding device equipped with an underwater feed
tank that can feed without floating a cage by forming a second water surface; a feeding system that can
be operated remotely from a smartphone; and a management buoy for control, communication, and supple-
ment of expendables. Furthermore, we developed a prototype of an underwater feeding device and a remote
feeding system. Through a field experiment in the sea, it was confirmed that our prototype can prevent
the submersion of the feed tank, which can be opened and closed, even at a depth of 15m. In addition, it
was confirmed by an additional experiment (on land) that the prototype of the remote feeding system could
normally control the opening and closing of the feeding tank using a smartphone.
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Fig. 1 Conceptual scheme of our method.
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Fig. 2 System architecture of an underwater feeding device.
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Fig. 3 A photograph of a prototype of underwater feeding de-

vice.
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Table 1 A specification list for a prototype of our underwater

feeding device.
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Fig. 4 System architecture of a remote feeding system.

K E BhAaEEAR
~ S
\ 5 » al IRTDEEY > 7 DIRR
2019-01-28 13:46:43 10
2019-01-28 13:45:27 10.6°C | 8.7PSU of 4.5
9.3PSU q 14.4ph
9.5PSU I 12.7ph
> 9.1PSU 12ph
THRY/ITHIED [ 2 | o
> 10.8PSU I / 8.5ph
/—J_\ ’y ) 10.4PSU 7.8ph
10.2PSU I 7.6ph
10.1PSU g 7.8pn

BREDRI ZILD

13:41:19
13:41:11

HtEn o

X5 HEHAAY— N7+ v ECTEET S Web 7 7)) DX v 7 F v
[LINid]

Fig. 5 A screen image of a Web application on control smart-

phone.
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our remote feeding system.
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Fig. 6 Sequence diagram of remote feeding system.

3.5 ZIERERH - T N EHEEE

REFHF BV ORI E B L OERGEES 2 7 A

7T N EEREL, WTFTO L) ICEHINS.

e 1) KIPIREEEREICOWT, |y v s ZAPICHHA,
PORELRNT &

BeRE 2) AKTPHRETEERE 12O W T, K CREO U /4 1B
ERERTEL L

HEE 3) EMEREIY AT AIIDOWT, A=k T4 0¥
7Ly b S OMKE B /5 1k O fIE 25 fg T
HoHZk

4. T4 —IV KEER

K G RTSE B DBEEMER D 72012, 74 — )b FEBE E
L7z (7). 74—V FEBRIRBTO=ZEMXICH S
AT CHEM S N7z, AREBRILHA T & 285
DZFIEFETREIL, AL ED S KPHEAZEE 2 K% 15m £
TTAFIEICEoTHEMSINIz. BHDEHEIL4~5m/s
FREE, Wl 1.5m B2, Wi oidid 0.2kt £ Th Y,
WA TR TH o 72,

FEERROFER, Y o7 DOIT A— AR IERT 1247 h
N2 LD HERRCE /2. & 312, 5m, 10m, 15m DFKK
ETDRGEBLUMY v 7 DR T2 R$ . KEIEL
BRBLIZONTEEIEN LA L TREZ ENGD5. Thb
5, REDSHEL % B DN TOKFIREEEE T OKIEA L5
L, £HIUZE b W IRAHGRERE N ORI 7 12 — k
VLR L E, ZRIRIL L THERMZR Y ¥ 7 HKREH
fEEE PR ERSMR SN, Y v 7 DL T AR—
ANKAREIND LW T AR— AR O 7= Ol
PBIEFEIZEEL T b I LR IN. HbET, =7
HIENC L 2808 > 7 KEORMRIEA L b ICHET 52 L
EHERR L7z, 7K PHRRHERE 2l 2 55 51T A BRI

© 2021 Information Processing Society of Japan

7 74— FEE

Fig. 7 Field experiment for operation verification.
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Table 3 Results of a field experiment: Air pressure of a feed
tank at each depth.
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