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Application of an Al-based Program for Photo-identification of Spotted
Seals Phoca largha, and Analysis of Site Preference on Baengnyeongdo

Island
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In this study, the Al-based photo-identification program IBEIS was used to efficiently analyze the photo-identification
of spotted seals Phoca largha, around Baengnyeongdo Island, Korea. A total of 3,640 photographs collected during
field surveys from 2016 to 2021 were analyzed, leading to the identification of 1,234 seals. The spotted seal popula-
tion around Baengnyeongdo Island was estimated to be at least 1,200 individuals. The photo-identification method
relies on the unique black spot patterns on the left cheek of the seals, which remain consistent over time. This method
allows for long-term ecological studies and tracking of individual seals. In addition, site preferences of the spotted
seals were analyzed, revealing that more than 70% of individuals were re-identified at the site where they were first
observed and indicating site preference. The results suggest that environmental and ecological factors may influence
habitat preferences. Future studies, including collaborative efforts with neighboring countries such as North Korea
and China, will provide more comprehensive insights into the habitat usage patterns of the species. This study offers
a foundation for estimating the population size of spotted seals and key data for habitat management and conservation

strategies by using Al-based photo identification methods.
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A AFAE] U YF et Aol FaFe v 4= k=
2 GA] £ A - o] th(Beaumont and Goold, 2007; Anderson
etal., 2010).

2ol ARRIZRA A At Qe A5 date]Eo] 484
A A 2 ao] AT Qlom, tEAOZ 13S (Van
Tienhoven et al., 2007), Amphldent (Matthé et al., 2008),
Wild-ID (Bolger et al., 2012), Hotspotter (Crall et al., 2013),
APHIS (Moya et al., 2015) 5-0] gt} o]g]gl Zg 1812 of
FO| on| A& A o' EAE| wfj o] 7]E Seto® £A
Sl B ok 24 108) o) wh=r, ARl A S HIE o R
v 15}7] wioll Al AvE 9 4= A H(Kelly, 2001;
Hillman et al., 2003).

53], hotspotter= A=, 7|9, 37} o]

AR FHE e S EO A S Sl AldtE Z20
HYog A gdoz xAst WY WollA ey HHE =
FOoE AR F| 27| fielS A A 0 & Hglsto] 7|E 1|
o[e{H|o] A WoflA] FARRE 7k Zrohfl= dare]Eo] A8-x
S1tH(Crall et al., 2013; Oddone, 2016). 2| A 3E(snow leop-
ard Panthera uncia), 328}C}7| E(green sea turtle Chelonia
mydas), Ao]utale] &5 (saimaa ringed seal Pusa hispida) &
S 4O = hotspotterS ©]-8-3F 7H A4 H AFLE =PIt
(Chehrsimin et al., 2018; McGinley et al., 2023).

0] & hotspotter2] &172]&-& 7|HFC 2 IBEIS (image-based
ecological information system)”7} A|2+=| 1t IBEISS] Q13
A% &2 &L 7]E hotspotterS BP0 2 A &FE|of Q1)
ARl ol A Aso 2 sy FHE Q1A81AL, Hloj e o]
Yl AR AR L gk (Oddone, 2016). Glo]EHo] 220] =
717} oldaS vlud dido] WolA7| ol A=E AL
A A e Ae] ehest ake 4 r(slam etal,
2023). E3H, ARle] Z4A)ZE GPS YA RS Aoz 5
A5 AR1e) Bl o] A, vl S0 AR 5
= 7158 4 Q%= hotspotter it} 7|54 © 2 /A H 9l 5
3], ARZl ol A A4S 1S As o2 A sk, AT Ao
2 AR = o]n|A] A2 3 ol AejsiA HolEe T AREAL
HOE &3 s &jolA= dFTolu 7™ 59 7HA A
IBEISE 2]-8-3t v} 9lom], 71 A5 vigho 2 AR o Y A]
Alet= AT 2715 =45k o] 59 BT 3wk 9
3t 7] 2 A7 & Al5-5}% th(Parham and Stewart, 2016; Parham
et al., 2017). 4o = (Phoca largha)yS 23] Adbo]| 1153t
Ep1% I 3 0] A vk 7} 9, o] = ATkl
ALHE w5} 937 o] o} A1 W AE o] 83 4 oleie
Ao] ¥4 SIcKim etal, 2010). 53], 4245 5% A
o] 7] 24 Q477 s UA, AAER B AT A4
A7} gl o] ghstol A 4= 9A| =ieh.

wheba] 2 Aol A= utolEH o] A&AQ ARIZHA A
ALE Q&) ¢l3A% T2l IBEISE #8313t} 2016

& Aol 3
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2 A7t 25 7R B7] skl

ARZ1EG2 Kim et al. (2010)2] kol &9 AR 7R A A v
ol whet A o] 91 BS FA o' o]FolFom, ot
SEH0] YEE Fostoit. G Aloll= 2% GPS f-4(GP-
1; Nikon)& A2}sto] ALl o] EXTFZ Bofl G A| 21k GPS ¢
A AR5 g AsHle e AR gl v of Exket A
a5 7|dsto] skl

2016157 2021 7kA] o] ALE R 4-63] ZAE B9l &=
HHERIo A 293, SAgHFR] ol A 253] 0] 2ARE 3HAlAL, &

Fig. 1. Field survey and photo cropping for photo-identification.
A, Approaching on survey sites and taking pictures using a DSLR
camera and a telescopic lens; B, Cropping an individual with an
identification trait on its left cheek; C, Edited 1:1 ratio photo for
identification.
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Fig. 2. Examples of quality classification for photo-identification.
A, Very good - having clear identification traits with overall good
angle, exposure, and focus; B, Good - not meeting the criteria for
angle, exposure, or focus, but still clearly distinguishing identifica-
tion traits; C, Fair - somewhat distinguishable identification traits;
D, Poor - difficult to distinguish due to unclear identification traits;
E, Very poor - unable to distinguish any identification traits.
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Fig. 3. Annual trends of newly and previously identified individu-
als on Mulbeom rocks and Yeonbong rocks from 2016 to 2021.
The white bars, The number of newly identified individuals; The
gray bars, The number of re-identified individuals (identified at
previous survey); The dotted line, The percentage of individuals
re-identified in each survey.
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Table 1. Individuals by identification counts from 29 surveys con-
ducted at Mulbeom and Yeonbong rocks in 2016-2021

Identified Survey site Toal
times Mulbeom only Yeonbong only Changeable

2 49 40 26 115
3 14 14 11 39
4 18 6 13 37
5 13 12 10 35
6 1 0 10 21
7 19 3 5 27
8 6 0 8 14
9 8 1 6 15
10 16 0 2 18
11 6 0 2 8
12 6 0 0 6
13 1 0 3 4
14 1 0 3 4
15 1 0 0 1
16 1 0 1 2
17 3 0 1 4
Total 173 76 101 350

Individuals have been categorized into three groups based on their
occurrence site: those identified exclusively at Mulbeom rocks,
those identified only at Yeonbong rocks, and those in both loca-
tions.

7 Q1o = 2 (Jefferson et al., 2015; Frost and Burns, 2018) =
A7t 5 AP 7 9] o] o8] A& S 7
o] Ath= &, Fafloll AAlst= MA Hutolaw & YFak
HE=E Wttthe A(Zhuang et al, 2024), A2 F 2 27
ok AF w27} SlujsiAY glo] Aol B AAI7E 9l
+ A(Kim et al.,, 2010)2 122 wf AA| 2= 1,2000] vfe] R
o o B2 7HAI7E A AsEAL Qlekar AzbE ek Zieu ojjl A

+ Tes] thATke] AR HlolB & Fshe] EAIRE Axtol
o2, SAAFTEOIU Ao 2 Y o] olES HEE e 4= 9l
= Lok Huls A-g-sto] Bt Jekgt A 7] 750
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WA FAA] AT E gRlIg Aok, 71.1%0f| alEst= 249
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). A== SHake]ol A AEE WA 7} 173112](49.4%)
o1, AutelelA A A= 76ute](21.7%) et =9
HE919} AgHel= AT A RE oF 11.4 km7F HojA] glow,
ol Huto]ZH O FP5Y o= oF 247 L 2 o] 5
Q= A2 AR Lowry and Frost, 1998; Trukin et al.,
2021). TebA 70%7} W A7 EA ol Auk Al
A Asl Avke ol Bye] B4 fA Ko 3] AEEES
80l Ao AT 4 glrk. WulolBue] et

(harbor seal Phoca vitulina)2] ©]% 3|8l ¢lLof A= Ao] &
oo FAAR Boprhe BAS B, A g 0w
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= 702 Yelygth(Harkonen and Harding, 2001; Cordes and
Thompson, 2015). wh2bA] o f Lol A] ER1E o] & 2
FAA A3 B 8 Q] 5 A A ajlo] 7|oPE = e
w, ol sl o} $A7F QA 5 97k asich | vt
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o 59 =9] Ao FF FEATE SOl WA EA RS
seghhel, A AJA1X) o) S7kA sfeket 4 918 Ao
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Ab AL

2 A7e AR 20249 = AR ATARY 5 3L
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