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Fat percentage in rib-eye area of each beef marbling standard (BMS) by weight ratio method

>

Weight ratio method

BMS Image analysis method
No. Trial 1 Trial 2 Average Trial 1 Trial 2 Trial 3 Average
2 2.5% 2.8% 2.5% 2.5% 2.7% . 2.7% 2.6%
10.2 10.1 10.1 10.6 102 9.7 10.2
7 24.9 23.8 24.3 23.6 23.3 22.2 23.0
10 32.2 33.6 32.9 33.4 33.5 33.3 33.4
12 49,2 48.7 48.9 45.3 44,3 47.7 ~ 45.8
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Table 2.
analysis method

Fat percentage in rib-eye area of Japanese Black steers by weight ratio method and image

Weight ratio method

Image analysis method

Cattle
No. Trial 1 Trial 2 Average Trial 1 Trial 2 - Trial 3 Average
1 13.1% 14.1% 13.86% 15. 4% 14.0% 14. 3% 14.6%
2 13.0 14.8 13.9 13.5 13.8 146 13.9
3 12.7 18.0 17.8 16.9 17.3 17.7 17.3
4 18.2 19.7 19.0 18.1 18.8 172.0 18.2
5 25.0 23.8 24.4 28.7 24. 4 25.9 25.3

Fig. 1. Thresho]d value (G-component) of each marbling for BMS No. 4.
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Table 3. Fat percentage in rib-eye area of each beef marbling standard
(BMS) by discriminant analysis method

Discriminant analysis methed

BMS Standard
No. value* Trial 1 Trial 2 Trial 3 Average
2 2.5% 2.4% 2.3% 2.4% 2.4%
4 0.1 9.6 9.1 9.2 9.3
7 24.3 2.5 20.9 21.2 21.8
10 32.9 3.1 30.7 30.3 30,7
12 48.9 41.8 30.1 4.3 41.7

* : Mean of two trail values be weight ratio method.

Table 4.
discriminant analysis method

Fat percentage in rib-eye area of Japanese Black steers by

Discriminant analysis method -

Cattle Standard i
No. value* Trial 1 Trial 2 Trial 3 Average
1 13.6% 12.2% 12.5% 11.7% 12.1%
2 13.9 12.2 13.2 12.7 12.7
3 17.8 18.7 " 14,9 15.5 15.4
4 19.0 18.3' 14.2 12.4 13.9
5 24.4 23.0 24.1 2L.1 2.7

2: Mean of two trail values by weight ratio method.

Taple 5. Fat percentage in rib-eye area of each
beef marbling standard (BMS) by image analysis
method for three resolutions

Table 6. Fat percentage in rib-eye area of
Japanese Black steers by image analysis method
for three resolutions

BMS ~ Standard yo,ppre g00pPI 480 DPI® Cattle  Standard ypyppre 300DPI® 480 DPI®
2 2.5%  2.6%  2.6%  2.7% 1 13.6% 12.8% 14.7%  15.8%
4 1.1 108 105 1.0 2 139 131 135  14.8
7 243 214 224 227 3 1728 162 129 183
10 329 348 348 S5 4 190 146 188 171
12 489 4.0 493 477 5 2.4 236 B0 %.4

2: Mean of two trail values by weight ratio method.
®: Mean of three trial values by image analysis
method.
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* : Mean of two trail values by weight ratic method.
*: Mean of three trial values by image analysis
method.
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Development of an Accurate Method for Measuring
Fat Percentage on Rib-Eye Area by Computer
Image Analysis

Keigo KUCHIDA, Teruko KURIHARA,
Mitsuyoshi SUZUKI and Shunzo MIYOSHI

Obihiro University of Agriculture and Veterinary Medicine,
Obihiro-shi 080

This paper presented a method of computer image analysis for measuring fat percentage on
rib-eye area. The method was based on multiple threshold values which were determined for
each marbling particle. A digital video camera, a digital still image capture board and a color
image scanner were used to capture a full color image (255° colors) into computer memory without
image quality degradation. The measurement objects were a standard model of Beef Marbling
Standard (BMS) and pictures on rib-eye area of 5 Japanese Black steers. The photograph and the
video image of rib-eye area were taken into computer with the color image scanner and the
digital still image capture board, respectively. Fat percentage was calculated from the area ratio
of lean and fat which were determined by the computier program based on the method of multiple
threshold values. The standard fat percentages were calculated basing on weight ratio of copy
paper of rib-eye and marbling which were amplifiedly copied by digital copy machine for BMS
and by color laser printer for Japanese Black steers. The range of threshold values for all
marbling particles of BMS No. 4 was 40~59, indicating thé,t it is impossible to thresholding by
single threshold value. The differences between fat percentages by weight ratio and image
analysis methods for BMS were within 0.2% for No. 2, 0.5% for No. 4, 2.1% for No. 7, 0.6% for No.
10 and 4.6% for No. 12. The differences between those for Japanese Black steers (range of fat
percentage was 13.6~244%) were within 2%. The calculated fat percentage for low resolution of
image tended to be lower than that for high resclution. The current method of computer image
analysis gave an cbjective calculation of fat percentage in rib-eve.
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