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(An Implementation of System for Control of Dissolved Oxygen and
Temperature in the pools of Smart Fish Farm)
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(Joo-Hyeon Jeon, Yoon-Ho Lee, Na-Eun Lee, Moon G. Joo)

Abstract : Dissolved oxygen, pH, and temperature are the most important factors for fish farming because they affect
fish growth and mass mortality of the fish. Therefore, fish farm workers must always check all pools on the farm, but
this is very difficult in reality. That's why we developed a control system for smart fish farms. This system includes a
gateway, sensor gatherers, and a PC program using LabVIEW. One sensor gatherer can cover up to four pools. The
sensor gatherers are connected to the gateway in the form of a bus. For the gateway, the ATmega2560 is used as
the main processor for communication and the STM32F429 is used as a sub-processor for displaying LCD. For the
sensor gatherer, ATmega?560 is used as the main processor for communication. MQTT (Message Queuing Telemetry
Transport), RS-485, and Zigbee are used as the communication protocols in the control system. The users can control
the temperature and the dissolved oxygen using the PC program. The commands are transferred from the PC
program to the gateway through the MQTT protocol. When the gateway gets the commands, it transfers the
commands to the appropriate sensor gatherer through RS-485 and Zigbee.
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Fig. 1. Overview of the control system
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Fig. 3. Sensors used in control system
(a) Dissolved oxygen sensor (b) pH sensor

o.0p| [l 0.0

= 04 X o.0pn [} 00.0c

[

0 pH
OF Al X}
oS

2l 4. HlolEdol <

Fig. 4. Gateway Appearance

a
ig.

T2 5 AFof| MRS AO|EY0]
Fig. 5. Gateway installed at the fish farm

g A5T 5 odvh WHol7k MQTTE A5Hw Ao Eg
s

=
ol WHold wet 4dd $24& sAysta FHold Wt
S92 PC Z2ador AF5d AX F47]= AolEd

Az =
Aol &2 4 AA% pH AA7F A28 R o)k 1
939 2 o AAE Wee oflolA 4RE §Foln

2. Aol E5lol

a9 4% A AelEsele] el@elth, 1Y 5o ol
= A el A F719 ke wol Ax\ste] ALga)
W sk AolEslolel A8t BAR 4 gl LCD7



H 1. HO|EY0] JHeh ApRE
Table 1. Gateway development specification

External network

access port WiFi, LAN
External network
access protocol MQTT, JSON
Internal network RS-485 1 port

wired port

Internal network
wireless port

Main processor
Sub processor
Display

Zighee 1 port

ATmega2560
STM32F429
7 inch Touch
Display sensor values
Setting
DC 12 ~ 24

Display function

Supply voltage [V]
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Table 2. Sensor gatherer development specification

3 ports * 4 sets
4 ports

Sensor access port
Relay port

Temperature

Connected sensor type -
Dissolved oxygen

pH
RS-485 1 port

Communication port
Wireless

L Zigbee 1 port
communication port

Main processor
Supply voltage [V]

ATmega2560
DC 12 ~ 24
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Fig. 9. Graph of sensor value change according to control
signal output
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Fig. 10. An example of the data about sensors
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Table 3. The format of gateway command

Command Function
$SET_ALARM Set warning alarm range
$CAL_DO Calibrate DO sensor
$CAL_PH Calibrate pH sensor
$CAL_TEMP Calibrate temperature sensor

$SET_REL Set relay module for control
$USE_REL Relay module on/off
Get sensor data
$GET_DATA
from the sensor gatherers
Get warning alarm range
$GET_ALARM
from the sensor gatherers
Get setti date
$GET_RELAY ¢l setting data
from the gateway
$FACTORY Factory reset
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Table 4. MQTT topics for transfer of gateway command and
response

MQTT topic contents
fishfarm/cmd commands to the gateway
fishfarm/res response from the gateway
CMD
$GET_DATA, 1
messagelD He
RES | 10038

$5,1, 0, -2000, 13.00, 0.00, 0.00, 2,1, -2,-2, 1,1,1, =~
1*

§5, 1,1, -20,00, 13.00, 0.00, 000, -2, 1,-2,-2, 1, 1, 1,

1+

$5, 1,2, 2553, 000, 1215 1617, 1, -2 L, L 1L 1L 1,

1+
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Fig. 11. An example of the response to gateway command
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