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Study on an automatic discrimination technique for grading chum salmon

Oncorhynchus keta as Tokishirazu caught in eastern Hokkaido, Japan

Keisuke MORIYA, Keiki ZEN and Akiko MIYAZAKI

Discrimination viewpoints for grading chum salmon Oncorhynchus keta, caught in eastern Hokkaido, Japan, as a the

fish brand Tokishirazu, by connoisseurs in fishery markets were determined, to develop an artificial intelligence (AI)-

based technique using deep learning based on image data. Important factors identified through interviews with market

connoisseurs included body depth, body width, skin color, and the size of head and mouth. Linear discriminant analysis

using these measured variables achieved an F1 score of 82.6%, a basic metric for assessing classification models. Further,

the deep learning model using whole-body images achieved an improved F1 score of 96.1%. These results indicate

the possibility of implementing an appearance-based automated discrimination technique for grading chum salmon as

Tokishirazu.
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R 2. BEALL 720 i 25 e T HZHO RO ) o0 A7 s 2R
L 7238 % HRTZH B 37 45 e
o plo sgEsc g g pms ™ TN Fp PN Pregilon Reall  Acqucy Flscore
v v v 19 25 5 3 79.2 86.4 84.6 82.6
v v 18 26 4 4 81.8 81.8 84.6 81.8
v v v v M v 18 22 8 4 69.2 81.8 76.9 75.0
v 17 24 6 5 73.9 71.3 78.8 75.6
v 18 23 7 4 72.0 81.8 78.8 76.6
v 2 22 8 20 20.0 9.10 46.2 12.5
v 14 22 8 8 63.6 63.6 69.2 63.6
v 14 24 6 8 70.0 63.6 73.1 66.7
v 13 24 6 9 68.4 59.1 71.2 63.4
TP @ B TN @ ERE:  FP @ fBF1%E © FN @ fBB&ME | Precision : 4 3 ; Recall : FFHHE | accuracy © IEf#5 | Fl score : F1 A7

£ 3. WG TN OHE E

TNV A R
- ATTW A A X Precision Recall Accuracy  Fl score
[ - .
AT T=%T77Fx s TP N FP FN %) %) %) %)
FIRLNEAIN EfficientNetV2 240 X 240 49 23 4 0 92.5 100.0 94.7 96.1
SHE D A EfficientNet 300 X 300 45 21 6 4 88.2 91.8 86.8 90.0

TP B TN - ZE | FP @ f&F57%  FN @ 1&B&1M | Precision : #4358 | Recall : FFHIEE | accuracy © IEf#5E | F1 score : FIA 7
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