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(Korean Beef Classification Based on a Artificial Intelligence Model using Ultrasonic Data)
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Abstract

The Korean beef grade classification is used not only to evaluate the quality after slaughter, but also
to establish strategies for longitudinal improvement and high—-quality meat production by predicting the
meat quality in advance through ultrasound images before slaughter (calf and finishing stage). However,
the human classification is highly dependent on personnel skill , and there are limitations in consistent
grade judgment and large-scale application due to the subjectivity and workload of the reader. In order
to overcome this problem, this paper proposes an automatic classification model for Korean beef grade
based on ultrasound images. Specifically, the proposed method is (1) to detect and extract the region of
interest (ROI) including the core tissue signal from ultrasound images, (2) to perform grade classification
using ResNet-18, and (3) to apply weight-based learning and sampling strategies in consideration of
small and imbalanced data environments. Through the experiments, classification performance by class
and confusion patterns were analyzed, and the impact of ROI treatment and learning strategies was
compared, especially for the misclassification that occurs in grades with low data. The results of this
paper are expected to contribute to decision support for breeding improvement and high-quality meat
production by increasing the objectivity of grade judgment through automation of ultrasound reading
before slaughter and expanding the possibility of application in the field.

M keywords : Ultrasound data ; Small amounts and Imbalanced data ; Feature Extraction ; Artificial Intelligence
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(1) Baseline Model

Raw
Ultrasound |
Image

3-Channel Pretrained ResNet-
.

Final FC Layer 4-Class
—
Input (RGB) 18

Replacement Output

14+,14,1,2

1%l 4. Baseline Model +A %

ATEBTY 289 G4 doly BelAe
59 PR 4SS A7) 99 deldty

(transfer learning) 7]%+ ResNet-18 % %1 %
23}, ImageNet AFA 3t o] 534

HeHo 2 g dojghzs HHo=r g}
M4 ImageNeto = 5% ResNet-182 34
dz dglojgE oy Wtk o ou| A=



ResNet-18 2 dlo] & & =17]Q1 224x224 ¥
Az grrol= "o} o]F Train Dataol
ImageNet 7%t ZHolggzo] T2 &85
RandomHorizontalFlip, RandomRotation (10),
ColorJitter (brightness, contrast)S -8-3f
ImageNet featureE 4|3k dlolE 7 719
= A& mpA e R HF 7] F(fo)=
2 BA e 5 FU& F(d-class)oll A wA
sle] WAl ZA (fine-tuning)S 43 3kl

o], Baseline Model& ImageNet ©. & A}# 8t
%% ResNet-189] 7|2 A F+32E U=

FA)8kaL, #F fully connected layer?t 47 55
5ol SEAl nAgE dol gk 7Nk vja RER
A7tk &, 8 253 4 AAE dHe
2= ARgSte] APd ey 1S Ao fAS A
Bl A &F-71 Aol gt 243 o)t
gt Alol &= cross—entropy loss&  AM&-3)al

Adam AlY optimizers} 7] 55 1x10°-4=
2 8-3F9 t}F. =3} batch sizei= 8, epoch <+
) 2002 AA3S] o validation accuracy”F
53] AL PtE

%S A early stopping<

A=)
ZA4E 931 Reduce LR On

| rol .| 1-Channel .| Modified | | FinalFClayer | | 4-Class
Extraction Input ResNet-18 Replacement output

2! 5. Proposed Model 74 =

(2) Proposed Model
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1++ 46 0 54 0
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St dlolE o e F=3] Y2 lossE B4
A Ee B ooy, FEla dAdke gk A
7 Al(decision boundary)”} At = A ¥ A
Fee ofv sty

2
=]
b

ol
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§2 oX

X 2. Hlojef & F CNN Test data Z=}

Predicted
Confusion MTX
1++ 1+ 1 2
1++ 0 0 2 0
Tt 1+ 0 0 5 0
] 0 0 13 0
2 0 0 1 0

E 3. Precision/ recall/ fi-score of Baseline Model

Fold result 1++ 1+ 1 2
precision 0 0.27 1 0
1 recall 0 0.8 0.25 0
f1—score 0 0.4 0.4 0
precision 0.33 0 0.69 1
2 recall 1 0 0.75 1
f1—score 0.5 0 0.72 1
precision 0.67 0.5 1 0
3 recall 1 1 0.5 0
f1—score 0.8 0.67 0.67 0
precision 0 0 0.6 0
4 recall 0 0 0.5 0
f1—score 0 0 0.55 0
precision 0.1 0 0 0.11
5 recall 0.5 0 0 1
f1—score 0.17 0 0 0.2
Baseline Model®] 79, 292 253 A%
F el A, Ze g, =AY vk F BFe
49799 ge] St W AuE B A

Al QD‘% o]Z ¢ld)] Foldd® A& & A
ERo| st AdEE AES 1)

I 4. Confusion Matrix of Baseline model

Fold | Pred \ True | 1++ | 1+ 1 2 total

1++ 0 1 1 0
1+ 2 4 8 1

! 1 0 0 3 0 12
2 0 0 0 0
1++ 2 1 3 0
1+ 0 0 0 0

2 1 0 4 9 0 12
2 0 0 0 1
1++ 2 0 1 0
1+ 0 5 4 1

3 1 0 0 6 0 12
2 0 0 1 0 1
1++ 0 0 0 0 2

4 1+ 0 0 0 0
1 1 2 6 1 12
2 1 3 6 0 1
1++ 1 2 7 0 2
1+ 0 0 1 0 5

> 1 0 0 0 0 12
2 1 3 4 1 1
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