DEBEris

= 21-46-11-38 The Journal of Korean Institute of Communications and Information Sciences *21-11 Vol.46 No.11
https://doi.org/10.7840/kics.2021.46.11.2100

e ) ofFolEy s RUH 2w A4 2 7

Fo A g AR AT, AU, AW, JEY, Mg A

Design and Implementation of Aquaponics Monitoring System
on Cloud-Computing

Oh-Seok Yang', Hong-Ro Lee’, Jeong-Wook Heo ', Jae-Su Lee”, Tae-Hyun Kim",
Hyun-Jong Kim", Dong-Hyeok Im", Jeong-Hyun Baek’

2 o
3 COVID-192 818t 71 Wolld Alsh= W7l Zlsisl o], anjaksoe] kgt w2l s %k

1, %
ok offolEdat Ba] ofdle] AMEE B ALE Aol AMgsle] o Asteh: 203 ®
e obokEd e A% 37 wlolelE alsb] Sla) Aisl Saite] AXE A obFokEd 2

A}

ol
2
rO
N
3
)
=N

373 dlolelE ) Auol] AEslr] 8 A BAle] 7leRt obfolkxol] AME dZdch A% dlelelE A
317 218 MySQL dlelefrlo]~E ARtk A%l dlolelE Aelsla 7MX3sl] 918 Nodejs¢t HTMLS
o] ggkcl. =] AlnwlE #gsle] AMEAP) ool E S Xﬂ o]d 4= gtk B = 3 dHloly 4
A A2ES 3 AAE u] dglo|elS Balslo] Ao} Sxel Tadl oFES AAMOT Hest 4 glon
ol43le] S wAlell W 7 AbF AlY] 715 1L 4 Qlck

mlo m

i

A5

|9 E : OFFOtELA MF 24 H0|H, AFEClEUl, #, JIAIE
Key Words : Aguaponics, Crop Environment Data, loT, Web, Visualization

ABSTRACT

Recently, the frequency of eating at home has increased due to COVID-19, and consumers are looking for
safe food. Aquaponics is an eco-friendly technique that purifies water by using water used in fish farming for
plant cultivation. In this paper, sensors are installed in the cultivation unit and the water tank unit to collect
data on the growth environment of aquaponics. A sensor is connected to an Arduino capable of wireless
communication to transmit aquaponics environmental data to a web server. The MySQL database is used to
store the collected data. Node.js and HTMLS are used to process and visualize stored data. By expanding the
system of this paper, users can control the environment from the outside. Big data stored through the
environmental data collection system of this paper can be analyzed to systematically organize the nutrients
needed for cultivation and water tank, and automatic environmental control according to the growth stage can

be added using growth images.
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Table 1. Instances specification of cloud server

SPEC.Instances Camera Web Database
VCPUs 4 2 2
RAM 8GB 4GB 4GB
DISK 80G 40GB 40GB

=2 31d(high definition, HD 720p)3} ZEEZ
(Web Socket)& WZste] FZ3h=5 3lsich.
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Table 2. Features of sensors used in Aquaponics systems

Sensor]:eature Range Response Accuracy
Temperature | -20~70C - £ 05C
Humidity 0~95% RH - + 2%
pH 2-13 95% in 4s + 0.1
EC 0.05-200dS/m| 90% in 1s + 2%
Water Temp.| -55~125T - £ 0.5C
DO 0-100mg/L | ~0.3 mg/L/s | £ 0.05mg/L
ORP + 2000mV | 95% in 1s + lmV
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Table 3. Features of devices used in Aquaponics systems

category features
Waterproof Temperature & Humidity
Sensor, 12C,
Sensor supply voltage 5V
Temperature/ | Temperature range -20 - 70 C
Humidity Temperature accuracy +/- 0.5C
sensor Temperature response time 5.0sec
Humidity range 0-95%
Humidity accuracy +/- 2%
Humidity response time 7.0sec
Range 0 — 14
Resolution +/- 0.001
pH sensor Accuracy +/- 0.002
Response time 95% in 1s
Temperature range °C 5 =99 °C
Range 5 — 200,000 puS/cm
Accuracy + - 2%
EC sensor Response time 90% in 1s
Temperature range °C 1 — 110 °C
DS18B20 Waterproof Temperature Sensor
Temperature sensor supply voltage: 3.0V
Water - 35V .
Temperature sensor resolution: 9 to 12
temperature . .
adjustable resolution
sensor

Temperature range: -55 ~ +125 ° (lead
can only withstand the highest
temperature of 85 degrees)
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features

Range 0 — 100 mg/L
Accuracy +/- 0.05 mg/L
Response time ~0.3 mg/L/per sec
Temperature range °C 1 — 60 °C

Range +/- 2000mV

Accuracy +/ - 1mV

Response time 95% in 1s
Temperature range °C 1 —99 °C
microcontroller ESP-8266EX

operating voltage 3.3v

clock speed 80MHz/160MHz

flash 4M byte

category

DO sensor

ORP sensor

Arduino
(wemos
D1 R1)

Stackable design 8 sensors at once
tentacle Integrated serial multiplexer

shield Works in both UART mode, or 12C
mode

HikVision DS-2CD1021-1
Resolution 1920x1080(HD)

FPS 30fps

Day&Night IR cut filter with auto
switch

Camera

IP Video Input 4-ch

Incoming bandwidth 40Mbps
Outgoing bandwidth 60Mbps
Decoding format H.265+, H.265
H.264+, H.264

NVR Resolution 4MP, 3MP, 1080p, 720p,
VGA

Network Protocols TCP/IP, DHCP,
NTP, SADP, SMTP, UPnP
Network interface, 10/100Mbps
self-adaptive Ethernet interface
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