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Machine Learning-based Data Construction and Model Evaluation for
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In this, we study developed a machine-learning system that can effectively detect giant jellyfish Nemopilema nomurai
by collecting videos of their appearances. Surveys were conducted in the East China Sea, South Sea, and Jeju coastal
waters, which are presumed to be jellyfish migration routes. Video data were collected using GoPro cameras, and
images were extracted at 1 fps to train the YOLOvVS Nano and Medium models. The YOLOv8 Nano model achieved
an F1 score of 0.83 with high confidence and maintained high precision in the precision-recall curve, demonstrating
its effectiveness in predicting jellyfish occurrences. The YOLOvV8 nano model demonstrated excellent reliability and
precision, indicating its potential for effective jellyfish detection. However, to improve the performance of the model
even further, data from various environments must be collected and additional validations must be performed.
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M B2 off AZFe Y= AL ATH(Kim et al.,, 2014). HF su}2]
O]t S o Je5olA of S BT, offlFkS

Feluetel] Edskes siuiEls RF 124800, ©f T 100 AA]7|H, o] o]FE0 AMEE ol B 5 AAIAQ
o] Fo| EA4Jo] 9l& Aolat F435FATH(Yu, 2016; Lee et al., B2 Q071 Fj4 8 AL S48 Mo A ROJAITLE
2019). 7] ko= waste] Abal- A4 ZA1E 4o doA IS Zefsto] A}ﬂm TAIE 4o 4 e (Ohet

= ‘6——1: A =52t] Al 8|9} 2]( Nemopilema nomurai) 2} 25 al., 2024). o] 23t A=

o sh2st] Slste] o shatelel £

e\ ul2](Aurelia coerulea)? 28 4= QUth UE 5&2= Q18- % 7)of utelslal o &5l A AE o] TQ s},
graEoE TRHL =R lauel S40 AR AEE o sfuielel $UL 2710] sekt, AabA) ojgel]
AYar glom, LAF 27]= oF 2 m, 77| 2F 200 kg7HA] 4374 feliAl= a&4] ] Al~dlo] Hash, 7|29 sjuie] 28 £
s, £5 ool Bol BT Qi Qlokol fgko R §R1E  AL- R BA| 13, DSl RA IS o] 8a SHRAL 3

= Ao7 IdHA °1E‘r(Lee 2010; Oh et al., 2022; Chang and
Ki, 2024). 5533 B3a)le elie} dols maetel
£9] FE=ol, A& e, 55 R gt d-S sal 5ol
o} A el BREA 2t o] 247} vt Hjefoltk(Son
etal, 2003). 2| F5=o1 92 Sol A== o sfute]
SrolaFo] S7HS1L 9L, ol = ofgl, Sk A, T AR 5

Fullal, Ao TE o] 3 H|E A} S0 o] oA glrk
(Lee etal., 2007; Yoon et al., 2012; Shin et al., 2019; Oh et al.,
2024). Z1eut o] 27k {2 AlZEe Bl-go] Wol 2 w11, &
] S AlEGsHA "R sk AI7E 9171 weoll st
ERE 93t 253} Al AE] o] @ FEITKLee et al., 2007;
Ohetal, 2021). Q1FA 57} vj4ley 7]42] o2 el
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A= QI Al 719k Q1A] 7|H& A-8-5lo] F{ofgt o] F B,
o) 7hAla= ket H F A 55 ek Sl E E A A
=S W33kl 9t Holmboe, 2023; Jia et al., 2023; Park
etal., 2023). o] 2|3t Al -2 % A mUE o] Xt A
Wkl GEH 07 o] FojE 4= Qli= The S KoL 9le
o, HAled 719ke] 2] A A" tigke] flojH & A 2lstar
& S5t sF D& A& 4= Sl 718k vk
TH(Abadal et al., 2020).
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Fig. 1. Survey station. a, East China Sea; b, Coastal waters in Korea.
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Port side of Research vessel Starboard side of Research vessel _

Fig. 2. Jellyfish Nemopilema nomurai observation camera in-
stalled on the research vessel.

Table 1. The parameters for different models of YOLOVS8

YOLOv8 nano  YOLOv8 medium
Epoch 300 300
Batch 24 24
Image size (imgsz) 640 640
Learning rate (Ir0) 0.01 0.01
Weight decay 0.0005 0.0005
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2 I
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Fig. 3. Example of setting a bounding box.
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Fig. 4. Performance analysis of machine learning models using YOLOv8 Nano. a, F1-confidence; b, Precision-recall curves.
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Fig. 5. Performance analysis of machine learning models using YOLOvV8 medium. a, F1-confidence; b, Precision-recall curves.
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4= Q== = olth Epoch 7|0 DFL <54 Zho] 1.1397= A
2151 A9 Epoch 19591+ 0.96552 45Tt

7§ H I (precision)= HHo| A 53 A AR T A= A
QAR Q) H]Eo| AL, & W e Hdlo] AR S & A
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Fig. 6. Performance analysis of YOLOv8 nano: Training and validation metrics.
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Fig. 7. Performance analysis of YOLOv8 medium: Training and validation metrics.
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Hekz Rk o4l T sjute] S thefet HHls 0|85t
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(Nawarathne et al., 2024). 418§ <1521 Abadal et al. (2020)°]]
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afoF 2 W 2704 ik s B HeiAl= o w
2 A= o} HF-E& AAoF gkl H sttt F Lol oY A
AGA DS ARg-sEe] sfjube] Fofl thgt el ThA] A5 H|
A A A5 HE AF ASE AL Qlek SRR, R
AR AT F7HEE of-&3t om|A|& =45t &7
SFAUTE 2 A= A=A o] ol wf sl flofl A =4
o W ARE 7o R A ST sfjutel= sHol| R
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