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AlexNet o] 271 o]& Ul zlo] %<l OW Z5& Uv}oksh %3te
2z} 845 (Residual learning)olgbE AdS Agtate] e
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ek ojn|x] BFE FPdta HeS vlustel. 3 H. Long et al.2 Gabor filterE o]&3le] 54
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ol A e AES Hola grt. oS Eo] S. 1. Lee et al. & ZIAYE FEXEY HAZ £x AHYS &,
oot A4S EFstaAr o] ggol A-gw (N 7]dke] Bdlg ARESQITE. g S, Y. Chung et al.> CNN
7]¥ke]l welel VGGNet, DenseNet, Inception V3, Xception, MobileNet R @& o]&3}o] Ho] st&S F8)dbaL,
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PSNet (Pretrained Side Network)<S o] &S 93k Hjo]~ Edo|t},

PSNet& EfficientNet& 7|Who.2 AAEUaL, Kaggledlr ¥ Adt dHolHE WA sadivh. F5-3 &2
HEY doJgH R Mute] g FiE3 5 H (Feature) S 3ebgh PSNet2 Al /ME HAlE H o] el 2Y
F71Ael AMdtel W AW ZF o|u|x]E(Lateral side images, Obverse side images, Reverse side
images) S wrgo 2 747t A ghGETh. AQtE RS Ho] s5S F3) FHERE duke] ek W uloly E4f
g g RS dFor QA% g5 &8 AotE 3H€%L g ow, 5yHoR g 7 HAF BF UEYJIES
g TR Muk "ol gk o]m A kS ShgstR R dHolE EgAC FEE @ ol ¢ 2 AFEE HoFEh

Input SFNet PSNet
Operator resoliti - Output Number of Output Number of
channels layers channels layers
224 x
Conv3x3 24 32 1 32 1
MBConvé, k3x3 111;22" 24 2 36 4
MBConvé, k5x5 56 x 56 40 2 60 4
MBConve, k3x3 28 x 28 80 3 120 6
MBConv6, k5x5 14 x 14 112 3 168 6
MBConv8, k5x5 14 x 14 192 4 388 8
Convix1 & Pooling & FC 7x7 1280 1 1280 1
SENetol] Y4=lw]= AUk ol digh Are H3gdo] =4 ol 71241 EfficientNet-b0 7]¥Fe] = A 7|3}
Ak 2Yy AF EFel AREE = PSNet2 HlaE H3+gk dlolHE EAstar olajsof == SFNet REIC]
Output channels®} Number of layers& Esle] AASATH
F EPol HA parametersi= ZFZF 51,958,09070<F 292,178,587/ & PSNeto] W% H33 F+Z2E 71X Q).

PSNet& 7]¥Fo. & 3k LSNet, OSNet, RSNete Holdt5S Saf AAHFHER nd9] %LZ:b PSNet ¥} &4 3s}c}.

(4) 2¥ A=

Houbd o] AFL Windows10 64bit, AMD Ryzen 7 3700X 8-Core Processor, RAM 12GB, PytorchE AF&3F 3+7 0

A &L, Ao 5o+ Kaggleol A 28 oF 6000732 Aul olu| X & AMg3ar, vA] ZA (Fine tunning) el
ZF 45072 A oM A E FEFHEE FI s Axg dolHE AR AdE] AEdT. Y dolE =

Cargo, Carrier, Cruise, Military, Tanker®] % 57}% £RF2 FAHW, Z} ZF#2E 9079 olnx& &

otk 718 MEYIZE EfficientNet S AHEHT).
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H A FHEoA= StoA Al so] Aute AW 58 o g oy o]M (Annotation) & F Y= I
F=E2 307 , 457 , 60° 2 ZElsty A /MY E#Q M (Train set)S FH§ H zHzbo] thdk SFNetd] & 4
¥ 1tk F8 Z4xo Ve = 3S I Folg 4 9.

oL

= olwEold #§7Es} 4550l

)

E oAE RRAE= 3L ZtEE 30° ~ 60° 7HA] WIIAA I Training methodE Adams AFE 3 o™ | Epoche
100, Batch size:= 4% 243
7} g7 %o e A Ades v 1 29 2

<E 2> Ay ojw-HolAd F &7 Eo] wE AT A (Performance results according to threshold angle for

ship faces)
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threshold SFNet LSNet OSNet RSNet Average
test accuracy test accuracy test accuracy test accuracy test accuracy

60° 873 85.6 887 835 859

45° 915 89.8 93.2 873 901

30° 95.6 95.8 97.0 939 95.5
3714 accuracy(B %)= (Aut BFE A 3 7A44)/(Hur B/FE 3 AA 7445 u|sig,
&g Ztm7h 307 o]Wigl Ayl o]mz| Rl o]FojW EFd AE AMEIS w HFErt 95.60= M =okv).
W A8 60° 744 &8¢ E S AMEIS uf 87.3%] 7HY W AIEE B,

ATk, oIk frAkeHAl Ship

Ship face detection WEOA 3F& Zt=H SFNetd] H|AE ZARE gelst 4 A

classification IFEQ] A¥} H3k 318 Z%7F 30° & w Ax] AF BF &7t 95.5%92 7 =4 vska,
58 Z=7F 600 o AS 85.9%= 7Y WA U AL 3] dolA B 5 k. ¢ AHE F3 SFNeto] HE
hA ARtES EREUol 4% 2/ UEYD =S SulE vlolHE ggdel ¢ 2 A4S d F dde A
S 89 5 Ut

71 WPE{E =% (M. A. Russo, K. Kurnianggoro, and K. H. Jo, "Classification of sports videos with

combination of deep learning models and transfer learning", 2019 International Conference on
Electrical, Computer and Communication Engineering (ECCE), Cox'sBazar, Bangladesh, pp. 1-5, Feb. 2019.
https://doi.org/10.1109/ECACE.2019.8679371.) oAl AAlE WH M= HEwrt 88.9% F=dl, & wrgo] 9
g AE Ades X 204 FT 5 kel AT 95.5%7HA 3 E AT

T EY B o] dhFo= Kaggleo|X] 42 Aub ojm|A& ARSI, mAl 24 AAdAM= F2HE T
B2 450789 At o|uXE vgoR A AZe ALY HolEHAS ARSIt gk BEle] Fu A oA
= F dol"M BF 6:2:2 ¥]&9 train data, validation data, test data® Yol 8h5S Waslgon,
Validation accuracy’} HolX & 7]1How »do FHE ZU3dtE Farly stopping 71HES Zg3sle] 2l v}

AE wokth dwbAl wHES AREY shsvle 482% 22%7F ARow, WAl 2ACE 158 497t
AT, SFNetS THA7|=WE 42 4127F A3, PSNetS AMASS A 7|=dE 3478 43%7F A t}h. PSNet
S ulZAHL Z3 LSNet, 0Net, RSNetdZ A& FAHAAE Ao AAAZS A 9s mdo] 1pHx
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s A onR A7 5% 31%, 5% 20%, 5 4539 # AlRbe]l Atk £ A At R
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e J5S e 5 9
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t}. T3} precision, recall, F1 score&®=
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(2) SFNeto] ¥4HH olux= =W ojujx, A
0SNet, RSNet & 3lu=2 Hul& XAt

(3) LSNet, OSNet, RSNet & stellA HAES EFH3le AF &7 oA
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