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This research examines deep learning based image recognition models for beef sirloin classification. The sirloin of beef can
be classified as the upper sirloin, the lower sirloin, and the ribeye, whereas during the distribution process they are often simply
unified into the sirloin region. In this work, for detailed classification of beef sirloin regions we develop a model that can learn
image information in a reasonable computation time using the MobileNet algorithm. In addition, to increase the accuracy of
the model we introduce data augmentation methods as well, which amplifies the image data collected during the distribution
process. This data augmentation enables to consider a larger size of training data set by which the accuracy of the model can
be significantly improved. The data generated during the data proliferation process was tested using the MobileNet algorithm,
where the test data set was obtained from the distribution processes in the real-world practice. Through the computational experiences
we confirm that the accuracy of the suggested model is up to 83%. We expect that the classification model of this study can
contribute to providing a more accurate and detailed information exchange between suppliers and consumers during the distribution
process of beef sirloin.

Keywords : Deep learning, Image recognition, Classification, Data augmentation, Beef section
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<Figure 1> Examples of Section and Classification of Beef Sirloin
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<Figure 2> Examples of geometric augmentation

<Figure 3> Examples of Texture Augmentation
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<Table 1> Fractionation of Training Data Set
Set 1| Set 2| Set 3
Geometric Rotate X 0 X
augmentation Flip X 0 X
Texture augmentation Vinyl texture X X 0
Size of training data 154 1,232 | 2,310
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<Figure 4> Architecture of Knowledge Distillation in this Study
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<Table 2> Accuracy of the Learning Model for Each of the Different Augmentation Techniques

. . Epoch
Set No. Augmentation method Data size 1500 3000 5000
Set 1 No augment 154 5791% 60.18% 60.52%
Set 2 Geometric augmentation 1,232 69.38% 73.26% 74.06%
Set 3 Texture augmentation 2,310 59.80% 59.35% 59.98%

<Table 3> Accuracy of the model for each of the different geometric augmentation techniques

. . Epoch

Set No. Augmentation method Data size 1500 3%00 5000

Set 2 90 ° rotate/flip 1,232 69.38% 73.26% 74.06%

Set 4 45 ° rotate/flip 2,464 75.65% 76.41% 75.56%

Set 5 15 ° rotate/flip 7,392 80.01% 80.02% 80.64%

Set 6 5 ° rotate/flip 22,176 82.36% 82.85% 81.93%

Set 7 3 ° rotate/flip 36,960 81.37% 82.32% 83.56%
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<Table 4> The Confusion Matrix for the Learning Model
(5000 epochs case)

Predicted Class
Top Mid Bottom
Top 93.55% 6.06% 0.39%
Actual Mid 10.67% 87.19% 2.15%
Class
Bottom 10.77% 18.65% 70.58%
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