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Development of Image Analysis Software for
Beef Quality Grading

Abstract

This research proposes development of image processing software as a tool for
meat grading purpose. The technique relies on analysis and measurement of
meat marbling from image of the Rib-eye area. In contradict to a conventional
technique, human error from visual appraisal is diminished or even eliminated
by using computer vision system. To examine an accuracy of the proposed
technique, a number of synthetic images with known ratio of white and dark
area had been tested. Additionally, real data of 259 Rib-eye images from Thai-
French Beef and 148 from KU-Beef were tested. The test results show that in
case of synthetic image data, the proposed technique proofs accurate
measurement of all. In case of testing on real image data, the technique can
probe and indicate that averaged value of marbling fat from TF-Beef
(TF=19.36%) 1is higher than that of KU-Beef (KU=11.53%), whereas the
maximum values of marbling fat measured from both do not exceed 30%.
Moreover, meat grading results from the expert of both have statistically high
variance of marbling score than that of the results from image processing.
Those results illustrate that the proposed technique has potential to apply as a
tool of meat grading task.

Kevywords: Image processing, Marbling fat measurement, Meat grading, Rib-eye
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M13197 3.1 ANUFNTUFIZM 1981 Quality Grades LagA1 BMS: (131-Japanese BMS)

CLASSIFICATION OF BEEF MARBLING GRADE

Grade BMS No.
5 Excellent No. 8-No. 12
4 Good No.5-No.7
3 Average No.3-No.4
2 Below Average No.2
1 Poor No. 1

M13199 3.2 1W3euNeuNIAT§IU USDA fAULIAT§1U Japanese BMS: (131-Japanese BMS)

Equivalence of U.S. and Japanese Marbling Scores

USDA. Japanese
Quality Grade | U.S.D.A. Marbling Score* | BMS Number | Quality Grade

Extremely Abundant 50+ 11o0r12 5

Extremely Abundant 0-49 10 5

Very Abundant 50-99 9 5

Very Abundant 049 S 5

Abundant 7 4

~ Moderately Abundant 6 4

Prime Slightly Abundant 5 3

Moderate 4 3

Modest 3 3
Choice Small
Select Slight
Traces

e There are no official grades above Abundant in the USDA specifications. The
terms Very Abundant and Extremely Abundant are arbitrary.

« Abundant 00-99 (AB)

« Moderately abundant 90-99 (MAB)
« Slightly abundant 00-99 (SLAB)

+ Moderate 00-99 (MD)

* Modest 90-99 (MT)

+ Small 90-99 (SM)

« Slight 00-99 (SL)

» Traces 00-99 (TR)

* Practically devoid 20-99 (PD)
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3.1.3.4 manasdeyamna (RGB) i udeyamwszauaim (Gray scale)
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wazeu15011 1UAARY (Coding and implementation) 1¥41'1Ad418 Fanannisuendiunniaeldan

@

Threshold 43t

De
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Original RGB data Grayscale data Thresholded by Local Adaptive Averaging
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A J @ ti’ 2 03 .
M1T NN 3.3 lﬂﬂl“ﬂﬂﬁi]ﬂmiﬂlu@mﬂﬂfJNWﬂ!hlﬁlliJulmiﬂ (Thai-French Beef)

1059 (TF) ﬂ'w‘%wqﬂ AgagA MIMUUAF A% IUNITIANTA
G1.0 0% 5% 0% < G1.0 < 5%
G2.0 5% 10% 5% < G2.0 < 10%
G3.0 10% 15% 10% < G3.0 < 15%
G3.5 15% 20% 15% < G3.5 < 20%
G4.0 20% 25% 20% < G4.0 < 25%
G4.5 25% - G4.5 = 25%
3190 3.4 mmw‘fmi%’mmmﬁemﬂﬂ?mm”lmﬁmmiﬂ (KU-Beef)
(N30 (KU) Md1ga Agaga MIMHUATIA% IUN1TIAINTA
GO 0% 5% 0% < GO < 5%
Gl 5% 10% 5% < G1 < 10%
G2 10% 15% 10% < G2 < 15%
G3 15% 20% 15% < G3 < 20%
G4 20% 25% 20% < G4 < 25%
G5 25% - G5 =2 25%
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(2) MINAFDUILTEVITITNITAIUIY (MATLAB) NUNINAIDEI9939910 Thai-French Beef
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(4) M3AATH MBI ave Han1nadeu 14910 MATLAB (Non-Parametric Statistical Analysis)
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Dispersion Index of Synthetic ROI: Horizontal Strips
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Dispersion Index of Synthetic ROI: Vertical Strips
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Dispersion Index of Synthetic ROIl: Uniform Random
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Thai-French Beef: Labeled G3.0
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Thai-French Beef: Labeled G3.5
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Thai-French Beef: Labeled G4.0
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