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Fig. 1 Schematic diagram of the double-pressure wheel casting machine for longline fishing
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Fig. 3 Intelligent throwing-rope control system design flow
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Tab.2 Number of intelligent throwing-rope control system operation and traditional manual operation, number of

hooks deployed, and catch amount

o et AL
. TR U T H%k Total catch//@ Average catch /(FE/R)
Heag iy X Number i oy s =
Deployment control method of K5 il XH K5 a KH
operation of hooks  Albacore  Yellowfin Bigeye Albacore  Yellowfin Bigeye
tuna tuna tuna tuna tuna tuna
0 BE LI ] 2 4
" Hh&’%ﬁﬁﬂ/{% 15 47 600 552 28 34 36.80 1.90 2.30
Intelligent throwing-rope control system
(4 2
L’éﬁ.}.\l 39 125 100 1099 128 66 28.20 3.30 1.70
Traditional manual
Mt
54 172 700 1651 156 100 30.57 2.89 1.85
Total
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Statistical methods
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Fig. 9 Statistics on the hooking rate of Albacore tuna
and Yellowfin tuna
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Tab.3 Number, total mass, and average body mass of albacore tuna caught by intelligent throwing-rope control

system operation and traditional manual operation

. S PR P2 AR o
HESR R ek B TR
Deployment control method Catch/J& Total mass/kg g Y
mass/’kg
B RE R 4R 45 ] R 45 Intelligent throwing-rope control system 124 2369.0 19.10
48 \ T. Traditional manual 195 33257 17.14
11 Total 319 5694.7 17.85
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Rope throwing speed control of large drum intelligent fishing machine and
its effect on albacore tuna fishing results

LIU Yuging', WU Shiteng', SONG Liming**, FU Zhou', ZHANG Zichen'

(1. College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. College of
Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China; 3. National
Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China)

Abstract: The research and development of automated fishing equipment is a key factor in promoting the
high-quality development of offshore fishing. In order to improve the efficiency and quality of tuna fishing
in offshore operations, this study proposes an intelligent throwing-rope control system based on the hook
depth model for south Pacific albacore tuna ( Thunnus alalunga). The system employs a fuzzy PID control
method that integrates real-time data collected by sensors deployed on operating fishing vessels, and
dynamically adjusts the rope throwing speed through a PLC controller to ensure that the hook depth matches
the habitat depth of the target fish species. The study first validated the effectiveness of the fuzzy PID
control method in the intelligent throwing-rope control system through simulation and verification
experiments, and then deployed the system for sea trials on the "Zhongshui 747" fishing vessel owned by
CNFC Overseas Fishery Co. , Ltd. , comparing the rope throwing speed control precision, stability, hook
depth, and fishing outcomes between the intelligent system and traditional manual operations. The results
are as follows: (1) The rope throwing speed can be automatically adjusted to the optimal speed based on
the ship's speed, control the steady-state error range of the ropethrowing speed to around 2%; (2) The
average depth of the deepest hook was 230.20 m, and 53.57% of the hook depths between the two floats
coincided with the albacore tuna's feeding depth; (3) The hook rate of albacore tuna increased by 31.85%
and the target catch body mass range increased from (14, 18] kg to (18, 22] kg, improving the catch
quality. This study shows that the intelligent throwing-rope control system outperforms traditional manual
operations and the intelligent throwing-rope control system can effectively improve fishing efficiency and
catch quality for target tuna species. This study provides a scientific basis forthe intelligent control of tuna
fishing equipment, driving technological innovation and intelligent upgrades in pelagic fishing equipment.

Key words: albacore tuna; intelligent throwing-rope control system; fuzzy PID; rope throwing speed;

fishing efficiency
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