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Design and Development of Underwater Drone
for Fish Farm Growth Environment Management

Seung-Hyeok Yoo - Yeong-Tae Ju™ - Jong-Sil Kim™ - Eung-Kon Kim™"

ABSTRACT

With the growing importance of the fishery industry and the rapid growth of the aquaculture industry, research on
smart farms through ICT convergence in the aquaculture field is in progress. To enable monitoring of the growing
environment at the farm site, an underwater drone drive unit, an image collection device, an integrated controller for
posture stabilization, and a remote control device capable of controlling and controlling drones through real-time
underwater images were proposed, and design, development, and tests were conducted. By utilizing underwater drones,
it is possible to replace the supply and demand of manpower and high-cost work in the aquaculture industry, and to
manage fish farms in a stable manner by reducing the probability of farming deaths.
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Fig. 2 Design of underwater drone internal case
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Fig. 4 Underwater drone prototype production result
(external)
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Table 2. Structure of underwater drone (external)

No Part Name
8 Top Case Body
9 Bottom Case Body
10 Ductpan Front Guard
11 Ductpan Left Rear Guard
Q8 3 4% SB ANE MEUSR) Zne L2 Ductpan Right Rear Guard
Fig. 3 Underwater drone prototype production result 13 Drone Robot Arm
(internal) 14-1 Top Arm Guide
T 1 4% c2 yE INE 14-2 Bottom Arm Guide
Table 1. Structure of underwater drone (internal) 15 LED Light
0 Fart Name 29 5t 4% SRS Fo RE % wEd g9
1 Main Control Box Az 29 A7
2 Sub Box
3-L Battery Left
3-R Battery Right
4 Camera & Front Case
5 Bottom Case Body
6 Vertical Motor
7-L Horizontal Motor Left
7-R Horizontal Motor Right
a9 58 4% m2e) AAEY 9% Aol A a7 5 &5 SE A3 AAE
Zow g® X RER P ¥ 2o Fig. 5 Final prototype of underwater drone
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Fig. 9 Design of ground control system unit
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Table 3. Diagram of GCS

No Part Name
1 Main Power Switch
2 Power Switch
3 Switch(Startup On/Off, AUX)
4 Switch(Gripper, LED ON/OFF)
5 Power LED
6 Main Monitor
7 Drone Status Monitor
8 V/A Gauge
9-L Left Joystick
9-R Right Joystick
10 Charge Connector
11 Comm Connector
12 USB Port
13 Cooling fan
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Table 4. Diagram of underwater drone required

performance
Target App Field | Performence | Funcition
Aquaculture o _ Video
Monitoring | 207100kP:
products m a4 Collection
At o B QP E 55 B9 Jtuglo] Al
Mdek 5 =29 Al #5659 2t

E L5 T EE 27 % MAE AR
Table 5. Underwater drone requirements and

production specifications

Spec. Requirements Dev. Drone
Comm. method | cable/wireless cable
Protocol TCP/Wifi/RF TCP
Control Auto/Manual GCS Manual
Operation Time Min 2H 4H
Weight 5710kg 8kg
MIFF EEdTF 24 A5 33 £ 29
Tl M2 WE AT H2E AZF AEUH
METHOD 5126 IMMERSION Alg Zxjel| <3
500kPa(5=A50M) 4ol 30%S FAe A a1y
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Fig. 12 Water pressure test report
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