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Abstract

Recently, systems applying machine learning to various industries are being developed, marine science is also
using these technologies as an example. In order for a ship to operate autonomously, technology is needed to
recognize the surrounding situation through a camera and classify the type of ship. Existing studies use only a single
CNN model, but in this paper, we propose a two-stage CNN model applied with transfer learning. Since the shape
of a ship varies depending on the angle and type, high accuracy cannot be guaranteed using one CNN model. The
model solves this by classifying the direction of ships into three types, and then classifying the type of ship for each
direction. In this paper, a comparative experiment with an existing CNN model was performed, and through this, it is
shown that our proposed method can increase the accuracy of ship classification.
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Fig. 1. Architecture of two-stage CNN model with transfer learning
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Fig. 3. Threshold angle for ship faces
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Table 1. Structure of model
Input SFNet PSNet
Operator .
resolution | QOutput channels | Number of layers | Output channels | Number of layers
Conv3x3 224 x 224 32 1 32 1
MBConv6, k3x3 112 x 112 24 2 36 4
MBConv6, kbx5 56 x 56 40 2 60 4
MBConv6, k3x3 28 x 28 80 3 120 6
MBConvé, kbx5 14 x 14 12 3 168 6
MBConvé, kbx5 14 x 14 192 4 388 8
Convix1 & Pooling & FC 7x7 1280 1 1280 1
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Table 2. Performance results according to threshold angle for ship faces

SFNet LSNet OSNet RSNet Average
threshold
test accuracy test accuracy test accuracy test accuracy test accuracy

60° 87.3 85.6 88.7 835 85.9

45° 915 89.8 932 873 90.1

30° 9.6 9.8 97.0 939 955
¥ 32 YRR Mol kg 7IH[16]= ©]&3t vHskA @il dE Mo Sage WA A
ATt B =4 AAS Mol <5 Wi A accuracy= 88.9%% AES HJTE HHAHA $-El=
& Hlwgk Aol Aub W3 MES SAHOE ER[8HE two-stage

¥ 3 Ef =3 2 =29 M5 H|W
Table 3. Comparison of performance of other papers and
this paper

Other method[16] Our method
accuracy 88.9 95
precision 88.0 95.2
recall 89.6 96.1
F1 score 88.8 9.6
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