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Abstract

Global marine fisheries resources are showing decreasing trends due to the overfishing and the climate
change, and the seafood deficit by the fisheries is replaced by the products from aquaculture industries.
However, the aquaculture industry in Korea is experiencing the negative consequences by the decreasing
and aging population of fishing village, and the natural disaster such as annual algal blooms (red tide) and
abnormally high water temperatures phenomena. The academia and industry of aquaculture are conducting
research on the smart aquaculture technology that combines the 4th industrial revolution technologies such
as information and communication technology and artificial intelligence (Al) technology to resolve the

current difficulties of the aquaculture

industries

and to secure stable and

sustainable aquaculture

technologies of the organisms. However, it is not clear to define the concept and definition of the smart
or advanced aquaculture technology since it is a new research subject in Korea. Also, there would be
diverse ways to develop it. In this study, we suggest the methods how to approach and industrialize on
the smart aquaculture technology for the Korean aquaculture environments and management structures. The
methods aimed to reduce risks and to stabilize the adaptation process of the smart aquaculture technology.

Key words : Smart aquaculture, Sustainable aquaculture, IoT, ICT
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[Fig. 2] Land based on the smart aquaculture test bed.

O fel® S ASIAleIA = o] FRER

T, AR, pH 54 AN S5 AAs] ¢
AR AAer RUE et AYgs 7
TOR Ag Ald F Qe AZEOE T
S THLee and Ma, 2016). 18y &84 oJ3}9}
=82 o3 AA For st =8
S 2E fr)A 0w dgstel 3 AldE 5 3l
of fAANA FABE YAHIEE AL = Ve mEE Aotk
BEUEY sk o9, AR Awew A = . 9] Abg)
Alojstar FAHHE 3 9 #HE F 3l AnlECRA Y pEst 29 7% Aure 92
= /el el A AR e FH0% FANYY FRael 3
(@) 54 ~vpEar WalE Fhsn Aol ABGA7IEel A
S 2wbECkA AR S 20199 FE @ FAVIES AEste] Eud 7)e gl Xy
A7 SR ARPAATARE U 1 Ak Bl ASBE S JPALEA,
FHPAATAE) PAEES Bl TH  FABY Ao £xEd0] o B o
ST gtk A4 FEE o 160%ol, PAFE  olHE £4 B BAsm ABAel Axd A
= 5ed 30 R £ A7 2029 220l o B2 =¥E V&0l Sl
ohog4 AnkEQA AMPAE FARAG 79l AvERA B A& A FFS 4
o BENLE B) ABAClY ARFE, aun BY A ASDE SH% A, AR
2% sk 2R NS RUEY @ 5 Qb o A% A%, S Aeig 4 2d W %
ko] zAHol gtk B8l AntERA Aeld  9F AR & TR 5
01]/‘1% og:)l]'/\g%o OJ@%F/] J_'/]'Xél_'/]' A]i%} %ooﬂ (1 A]—%;ﬂ_—%‘ %;ghq‘ Z]‘%Z'ﬂoi 7)<
A e E AAneE HAT F S AgERE ANTO R s APk 7]

- 414 -



Ma, 2016).
w2909 AKVAjil=

&
4 Ees 5% 9 e B
wolgEa FA, 27 Fo YEY 54L ¥
4% 5 9E 189 1EL BAsn A =
& PN Ul 22T FHE Ao} 27
o A% 2R ARANA Aojstel oFg
F 4Eg M0 5 Qe VEE REs

() YA E] A AF3 7E

OF A Bl MAF L3} 7%l AR AEATF
A=), AA & 9 27 =4 AFx So] ok

=29019 AKVAt= AHEE 5
44 Jhetel Al EFARL ¥
g Aot AZEdE G
Zol AlRE AFor FFaE 71ES e
CHLee and Ma, 2016).

TF) AQUItE A5 FAA TN S

=
o
$FE Besol ARIF YIS wEn 45
o e

2 ARE FEet Axwi Adde 9%
et o) gstol HEHA 0 ofRe 27
A 55 E3T 5 9E e sl

(Lee and Ma, 2016).
vl =] Sound Metricsiit2] DIDSON A1}

-
T
89 W 5E AN A48 5 AE 4w

50|
238 4 QthMa et al., 2015).
ofo] &= 0] VAKIiEE 9] A8 ubo]

=
Fo olFsh olRe A +8 SHee

@) A el 7%
A5t o7t Agss BHow 3R

P} MELE AF FAeS

o 2 s,

AKVAjil= AMSg AAEo] 7hsdt §d4

YA AR oflel olMERA ¥l /%
& Fpurste] 100] Aol Glofopa Al sy
1 otk Hoels A g 7
q wfolRAARE AUsgon o o
el Wl gl 4u MAATI] FHE B

o] QltiMa et al., 2015).

Ventilator

Degasser

Mechanical filter

In and
outlet,
tanks

[Fig. 3] Modular recirculation aquaculture system
of AKVA Group.

H

o oAy 3o 1o e

dlnk=1 9] Billundit =
ShojapeFa] AlAEle XS FAT)A
sl A A S
S kel Az oF 208 2 o)y FE3)
TH(Lee and Ma, 2016). =2 9°]2] Nofimaiil:
SoAR7|2AHE FHCE FANAH #-
R&D A& SaA HAl =337 4

<
2
Sl
i
)
2L o

ue |o

oz



EF3S} e NRe FEs] T8t ,
=9 A7 AYES 2909 AKVAE 3
Aol 4531 3ItHLee and Ma, 2016).

@) ke A%
b aRy A

FoIF B4e qeste] AP BHL

1= 1]
U aa=m =

wd u EgiZE o
-l—réil EE/H\\:H_

2 AT F ol5 AsAle] AAEE
o

= AL walth AR AnfECEA Z@

= A FFEA ZF o o]
e AlEE 2 Qtk(Choi et al., 2020).
18] A9 Aqua-Manageriit®] ‘AM  Nursery’ 5

and Ma, 2016).

b
_OL
El
30
o lo
z

Hatchery &
5 A8 weel

PN AFUE, ARFF, AFEE W
olElE 44 % TSI W golu} Folx pal

WEE BRee] welshe 3

.
¢

ng
e, §E
ARE #hel

AKVAjilE ‘FishTalk® T2 A|AEE o] &35}

dlo

=

ol

FASALE] AATE HE- R
HE A $As] BHETHE A

}a2 9ItHMa et al., 2015; Lim, 2020).

2. IfeP|= 2ol ME AAT

=2 #Ha}

Het7]Eo] oWl NS AXH 2A7] FEER
Wl oo whel 17k A Bu FQoF
HEsA =tk o] wiEe] ARV |eE W
< W37 QAAAIRE, A2 EF wof 13 A
of nla] Al Jge wo] v 54O
2 A& 7ls B vt gz gt

FArEA 7140 WEA WA= T4 AEoRA,
2b53F FA, ulIT FA 7} AnfESFAoR g
otk AESE d 5 FrEs A
Wty ARt WA R AR kAo E
2kl AARE Atg T, AL Eshel o2&

2 AR =5E I AAd

o2
1>
~N
iy

o] t}(<Table 1>).

ABEFA S FAYE PTG Y B

wIT G2 AnfEFA Y] VbR A] JR
71%(T, Information technology), “§ X E417]& 3}
AHERIE YL 7]<zo] whdsto] wheh QAR oA ¢

<Table 1> Changes in aquaculture technology with development of science and technology

Classification

Tradition Aquaculture Automation Aquaculture  u-IT Aquaculture Smart Aquaculture

Simple increase in

Improvement of work

Reproduction rate

Objective . . Predictable Aquaculture improvement of
production efficiency
aquaculture technology
Decision Human Human Human + Machine Machine
Concept
Labor Human Human + Machine Machine Machine

Data utilization

Experience and
Knowledge

Water quality

environment

Water quality
environment,
Aquaculture management

production-demand-
supply

Core technology

Kind Aquaculture
technology

Automation

ICT, IoT and Data Big data, Al and
aquisition Robot
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