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Grade Analysis and Two-Stage Evaluation of Beef Carcass Image
Using Deep Learning
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Abstract Quality evaluation of beef carcasses is an important issue in the livestock industry. Recently, through
the AI monitor system based on artificial intelligence, the quality manager can receive help in making accurate
decisions based on the analysis of beef carcass images or result information. This artificial intelligence dataset is
an important factor in judging performance. Existing datasets may have different surface orientation or
resolution. In this paper, we proposed a two-stage classification model that can efficiently manage the grades of
beef carcass image using deep learning. And to overcome the problem of the various conditions of the image, a
new dataset of 1,300 images was constructed. The recognition rate of deep network for 5-grade classification
using the new dataset was 72.5%. Two-stage evaluation is a method to increase reliability by taking advantage
of the large difference between grades 1++, 1+, and grades 1 and 2 and 3. With two experiments using the
proposed two stage model, the recognition rates of 73.7% and 77.2% were obtained. As this, The proposed
method will be an efficient method if we have a dataset with 100% recognition rate in the first stage.
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Grade Analysis and Two—Stage Evaluation of Beef Carcass Image Using Deep Learning
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Figure 2. The segmentation of the data image using algorithm
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Figure 4. Our dataset
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Figure 3. The beef carcass of grade 1 (a) the original, (b) and
(c) the extracted image
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Figure 5. The proposed model
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Figure 7. Loss value of deep leaming for each module

BAST. T 20 1 ARE BASGT. T 2w
A 125% A4 A5 ANGE AL % 4 9

T 2 557 &7 &4
Table 2. The result for 5 grades

s 1++ 1+ 1 2 3
AATEG| 37/40 | 30/40 | 24/40 | 24/40 | 30/40
AAE%) | 925 .0 60.0 60.0 5.0

a9 82 Lo w
Aotk T1Ro)A B 35
woE TAE A&
25%7F 16902 &

o= QY gk B, 1+,

il
il
L2y
=
T
— M
rlo
o
olrl
il
[t
rr
w

Wl wle ml ol mi
18 8 58= =fFol st Znt Ex

Figure 8. The distribution of results for 5 grades
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Table 9. The results with the stage priority
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