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Abstract Unlike conventional smart farms that require chemical fertilizers and large spaces, aquaponics farming,
which utilizes the symbiotic relationship between aquatic organisms and crops to grow crops even in abnormal
environments such as environmental pollution and climate change, is being actively researched. Different crops
require different environments and nutrients for growth, so it is necessary to configure the ratio of aquatic
organisms optimized for crop growth. This study proposes a method to measure the degree of growth based on
area and volume using image processing techniques in an aquaponics environment. Tilapia, carp, catfish, and
lettuce crops, which are aquatic organisms that produce organic matter through excrement, were tested in an
aquaponics environment. Through 2D and 3D image analysis of lettuce and real-time data analysis, the growth
degree was evaluated using the area and volume information of lettuce. The results of the experiment proved
that it is possible to manage cultivation by utilizing the area and volume information of lettuce. It is expected
that it will be possible to provide production prediction services to farmers by utilizing aquatic life and growth
information. It will also be a starting point for solving problems in the changing agricultural environment.
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Table 1. Pros and Cons of Aquaponics Integrated and
Detachable Models
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Figure 1. Aquaponics Cultivation System

4. 3D #ol ¥ H3 Ay
B o=RdA A5 34 E48 f8 A8 FuE
3D 7hule} AAME &8st Rt 3D sl 7
9 Zlo| gke] apt MAE] Wit o] HIMHoR
AABEe] A& Zlo] ghs BA gy
WA, FgE R AR gold fFAE ©EF
Folxl BFol A ZEo| AAEA Fe BAIE A¢
st8 2, Interpolations A-&gch FdAE 71elA
F2 A E Erode(3) a4k Q89 &34 &
A3 A5 2= dE §FHS
A, B =RAE e T #E o839 Depths

TR

o

r{o

A3 ROLRegion Of Interest)
98 AR, A& 4o EY 99
om gt WAs 2g Artalr] 918 RO

ot
o,
ol
)
o
)
2
ol
ol
N
fo
2
>
rir
ful
o
&
m
2L
)
)
2
o



A Study on the Al Analysis of Crop Area Data in Aquaponics

Z}%‘q %i'— Eﬂz:l‘ Ameanjl]' goﬁ E‘T] Vmean'eé‘ %Lg],
oA ot 2k

"LCCLIL ZA HL(iGJL Z

=0
2 24 AQANS BE A% @ Te @ 78
% gl
S S
i a Amean Vmean

3D ZhvilEtE #Hes SAshd E(Hole)o] LA
Zo] w7b mxl Holed] 9ol &

Gl M= Zol= 09 ghs 7HaL Zze] 79 AR
s S48 fsiMe & gl tig ®it o] I

A 4 9=y =

2} D436iE ©]831a, RGBY 342 o +7H
A AUE 2bppelth 2
T 1280 X 7200.® 3}
1"10m &2 o]

]
ox
Ho
E
B
2
AN
2l

i)

2 @Y #4234 ey
o] 7IME 22¢) ojnx|o] BEF ApEslel] Hzstd
CNNE ZHgale] 220 4% Aug saahs 719l
Lo Al el o) sy dolEvF Bask, 1
294_ Lo] xlg,] /%JZ]— O]U]X]E IR H]O]Eii A}%z“f_}
ue o 2ge] A7 e o
“W‘ﬂ”ﬂ, %9 JJrE}UﬂEib E} Toow BEE AR

N

AW oR offolry s #42 14wl CPUY
GPU, t&-3e] vZ2)S 250 9l fonw Aghd
el A= At SPgell A W W8] 215 MAC

(Multiply and Accumulation)S Z©°]= Depthwise
Separable Convolutiong AM&-3ljoF &k},

a8 2. AlZiol| wE A2 M2 o|o|X| ool
Figure 2. Plant growth image data over time

£3], MobileNets €83} pointwise convolution
Axtee Hlg 2 F71e feature mapel Ad 7M¢}
Adel Arle] w AMFE gaHoz Y 5 gtk
& So] A AF7} Lol Ad 277} 49 AL A
g2 oF 147168 Zol £t} o]o] whet ofFtola 2 37
o= 59 A AlaElS S8 Gl 94 &
= ot AELE FHE 4 3g Ao Al Hr}

A o 4 Jede g53 3 WA 2D RGB 9
gl i3] vke-2E o]gste] A RAEE v
= Vh9 H(Point)S FYshs WA= i JI9E
AR A A Gl i) e B FoL o
T BE Al A LA @1%}‘3}.

Realsense 7}H|2+=

o A g



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 9, No. 3, pp.861—866, May 31, 2023. pISSN 2384—-0358, elSSN 2384—0366

-

"

g 3
=
X_]—

=

L
T

Xé] H
gt

ke

[e)

i ARE-

09] & 7HAH

L
L

371 9]

=)~
g5

=

ol 4] 7ol

4 ALg5a 3D e E A
o] K

1

2z

94
(hole)®] H.
= Aol A

o] Zhrzte} kol
gholl wke} zlo] Fhvilehel Zlo] gro] skl HAeh

=
=
=1

Z}

olu) 2D 993} 3D o AB EFe| Au

Figure 3. Input 2D image
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Figure 5. Input 3D image
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