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Individual identification of captive Pacific white-sided dolphins using Labellio
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Abstract

Individual identification of cetaceans is important for understanding their ecology, and many whales
have been identified using photographic surveys. However, the amount of data is enormous, and there are
cases where objectivity is poor when observed by more than one researcher. In this study, we focused on the
image recognition website Labellio, which can even be used by researchers without knowledge of artificial
intelligence. We examined the effectiveness of seven optimization algorithms installed in Labellio in the
observation of four captive Pacific white-sided dolphins (Lagenorhynchus obliquidens), but no significant
difference was found in any of the algorithms. As a result of comparing the accuracy, recall, and precision
derived from deep learning through progressive trials A to G, the values were significantly higher in trials
F and G, and the highest values for individual verification were achieved in trial G. The results also suggest
that the images used for learning should be oriented in a certain direction, be clear, and have no background
features. The results of this research are expected to contribute to the processing of extensive image data for

individual identification in the wild.
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L5, BEOTBZMD D2, ik
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TEEH SNTWS. AL, NRIAFO & 22 i L
BEERE RN, TR ER TS Z 2 HIEL
T TH B Y. FoHEMO—oIT, WBEHNEE
5 EDHRERIEIEY (T4 —TF—= ) LI
BN DB ERD D, BEEEIT, KREOWEE
ALICRHRSED Z LT, CORMIZERL TRT
NEXwhrzALEETIHELREDS. P TH
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Table 1 Number of images in each trial.

T 523, Labellio 1ZZ 6 O HZ i HICIT 5 Z
EMRREE S TWB, AR, MG ERHE 2 vm 5
% e »ITiE, AL O H MG, @& ee e it SR,
Python 72 & O EHY 7 by =T D ) I 7
EMBEETHY, HEFAZDONWRNEIRIZ L - THIET
B9 flZelzid N— NIV o To. & Dk Labellio 1%,
TG RGBT > AL 24 5 M 72 Sk 2872 < Tb filf
BT 5 Z EBHHEL WO S CIER ITIff T &
3.

AW TIE, WETTOFEMALERE I, kD
YR fRERE L v RSN emig T — 2 2 A, [
8 = 79 A b Labellio D&k Z#E Lz o
T 2T d 2.

2. EBMHEBLUAEE
2—1. #ERER

=) = = ATHRBEN TSI <AL
F, ¥4, a7, <, FIO0L4EEKIVELN
Telifg 7 — % 323 Mk R E M7 — % (246 #%0) &,
LA (77 8O LML, ARF7eicft L7z (Table
1, 2).

AHFFETIX Labellio DERMEEBF T2 Z L2 b,
fE1A ID 23R T, EEADSK S I #I e le ik &
WD BERH T, F30%, NI ITEB 2R
WERVAS, RTEER O A & K 1 DB AN RN &
SFMERTS. avid, HORBRSELS, kigo
TR EAOER SRR D, <, thofEikic
HARTHED X 5 2BRBNBRO OB’ ETH S, 713,
HAORUTIIC RSN 12H Y, BEEOLEH? HIH
BRI C 1 ADBWREF TS (Fig. 1).

Table 2 Number of images in each test

Trial Kiyo Kou Maru Kira Total

Test Kiyo Kou Maru Kira Total

A 60 56 56 74 246
B 39 45 43 58 185
C 34 26 33 44 137
D 23 19 24 35 101
E 23 17 21 35 96
F 18 14 19 30 81
G 18 14 19 30 81

A 15 29 19 14 7
B 9 14 11 11 45
C 15 23 17 11 66
D 9 8 9 8 34
E 9 8 9 8 34
F 5 5 5 5 20
G 5 5 5 5 20
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Fig. 1 The Photo of captive Pacific white-seided dolphin in Noboribetsu Marine Park Nikusu
A shows Kiyo. B shows Kou. C shows Maru. D shows Kira
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X0y v — NITTENE T L2l 81 #x
ER L7237 F. 347 F 20 5 B 5 2010k L 72 {4 81
Bz L7 AT G icfizrb L, Labellio oA %)M
it L7 (Table 1).

AT =2 Z 8T Zip 7 7 A VEVERL, WG
v = 71 b Labellio (https://www.labell.io/ja/) (T
%7 v 7a— Rl MWty 3
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I, AdaDelta I% 0.631 ~ 0.975 (3£#90.831), AdaGrad
1% 0.631 ~ 0.975 (*F#9 0.831), Adam 1% 0.719 ~ 0.963
(345 0.879), FTRM 1Z 0.794 ~ 0.975 (3£ 0.910),
Momentum % 0.800 ~ 1.000 (3¥35 0.923), RMSPro
1% 0.406 ~ 0.944 (CF50.717) &5 EEMEERZRL,
F7xNMNCHTIAREIRDONR P 2T
(p>0.05, Fig. 2). FFHZEIZB W TH, AdaDelta T
0.353 ~ 1.000 (°-#5) 0.564) , AdaGrad T 0.324 ~ 0.850
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(F10.529), Adam T 0.324 ~ 0.750 (¥4 0.489),
FTRM T 0.294 ~ 0.900 (°F¥ 0.567), Momentum T
0.338 ~ 0.950 (35 0.529), RMSPro T 0.400 ~ 0.900
(P 0.576) 2L, IEMERFRRIZT 7 40 hEEIT
T DEBEITRO SNRI T (p>0.05, Fig. 2).
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A~ G ORERESEZA S BFEH L B otk 2 1T -
e Z A, IEMEHRIX0.731 ~ 0.891 (¥ 0.815), #%
W% 2 W e TR X 0.347 ~ 0.860 (5 0.512),
HWAHEIT 0.241 ~ 0.911 (119 0.498) THh - 7= (Fig. 3).
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Fig.2 Accuracy and recall for each optimization algorithm
Solid line shows accuracy. Dotted line shows recall. Error
bar shows standard deviation.
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Fig. 4 Correct answer rate under each trial.

Black box shows Kiyo. Gray box shows Kou. White box
shows Maru. Diagonal line texture shows Kira. Error bar
shows standard deviation. * shows p<0.05.
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BOWTHARATRD SN» o7y, FHHKRLHEE
RIZBNTE, WATF & G3Mhoifr L kgL TFH
Blizmhro Tz (p<0.05).

TR 2 FEIERIZ, % 9250.222 ~ 1.000 (°F
¥ 0.361), z=2w230.325 ~0.960 (FE#50.611), </H
0.442 ~ 1.000 (3F50.827), %5 220.000 ~ 0.320 (3F
#0.157) THY, WINORITIZBVWTHF T O
BRI A A L 0 bIRNEZR LT (Fig. 4. £,
FSRFNTROBTIZBNTHHEZIZRD BRA
Molei, FI L VTRAITF & GMhoRITE L
HLTHRIZEWEZRL (p<0.05), 27IZBNT
FERTG EMORTEORICEEERAD N
(p<0.05).

Fig. 3 Accuracy, recall and precision in each trial.

Black solid line shows accuracy. Black dotted line shows
recall. Gray solid line shows precision. Error bar shows
standard deviation. * shows p<0.05.

Fig.5 Precision under each trial
Black box shows Kiyo. Gray box shows Kou. White box
shows Maru. Diagonal line texture shows Kira. Error bar

shows standard deviation. * shows p<0.05.
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