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Prediction of Beef Tenderness Based on Image Texture Features
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Abstract: A mathematical modeling method for predicting beef tenderness utilizing image texture features under visible light

was proposed. After image preprocessing, beef longissimus dorsi muscle and marbling were segmented, and then four marbling

features that greatly influence beef shear force as a measure of meat tenderness were extracted by grey-level co-occurence matrix

(GLCM) technique and statistically analyzed to establish a multiple linear regression model for predicting beef shear force. The

proposed predictive method for beef shear force allowed 96% accurate prediction of beef tenderness, indicating its high value for

commercial application.
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Fig.1 Three representative beef texture images of different tenderness
grades
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Table 1 Extraction of parameter values from beef images related to
beef tendernes

BASS  fmoBh SR RECPREE R RSO EUTK MAEUE
1 0500620 0.395161 0.848072  1.042961 1357 262 6.92

2 0.642611 0223168 0.898934  0.749746 1484 240 6.2
3 0.611244 0343438 0.878791  0.856202 1518 429 8.29
4 0.478878 0.400128 0.839275  1.134859 1755 332 9.34
5 0.546010 0.366070 0.859510  0.983262 1518 269 8.18
6 0.623125 0.246581 0.894195  0.809260 1098 240 7.58
7 0.532866 0.278518 0.874677  0.954853 1352 236 7.33
8 0.518989 0.293651 0.865769  0.996725 1504 168 6.38
9 0.574497 0260322 0.881198  0.882212 1573 291 8.57
10 0.666617 0.209441  0.908225  0.697957 1349 218 7.98
1 0.610997 0.237097  0.895081  0.804502 1313 218 7.6.
12 0.743104 0177637 0927986  0.567819 2744 567 7.00
13 0.599946 0.341818 0.876069  0.878764 2807 402 9.10
14 0.539101 0.378484 0.857550  0.998846 1908 392 9.60
15 0.583009 0.363162 0.870690  0.910893 2211 606 7.7
16 0.723871 0.278375 0914190  0.626768 2786 402 9.00
17 0.602284 0.285042  0.880524  0.855267 2670 726 7.20
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18 0.628689 0.429038 0.873225  0.853777 2715 574 6.80
19 0.753286 0.208735 0.925089  0.554825 2807 425 9.70
20 0.717652 0244469 0913493  0.626125 1870 441 740
21 0.610901 0532495 0.861257  0.914938 2807 402 8.00
22 0.481973 0548480 0.820941  1.153377 2807 702 520
23 0.509530 0.383271 0.845385  1.028692 2807 402 5.70
24 0.507554 0.456529  0.837507  1.080553 2807 410 5.90
25 0.538165 0.389422 0.855906  0.992127 2786 623 5.80
26 0.600354 0540587 0.864403  0.924571 2788 437 6.10
27 0.548668 0.443053 0.852906  0.984367 2503 868 5.20
28 0.567282 0.606543 0.837688  1.024173 1919 444 6.10
29 0.402870 1.052163 0.773114  1.456690 2807 402 6.50
30 0.674005 0.360729 0.892013  0.749793 1949 527 5.80
31 0.531674 0.613655 0.831551  1.121316 2138 638 6.50
32 0.483237 0.784038 0.805505 1.238811 2764 824 5.90
3 0.537168 0.385424 0.832606  0.993515 2779 640 5.70
34 0.626211 0229167 0.899986  0.748345 1487 239 6.30
35 0.627789 0.423089 0.855886  0.852375 2713 572 6.70
36 0.609951 0231097 0.890109  0.803103 1315 216 7.55
37 0.491876 0.400724 0.840952  1.133485 1751 330 9.40
38 0.603291 0291064 0.879916  0.835697 2674 730 7.10
39 0.533781 0272519 0.875698  0.953459 1349 233 7.50
40 0.505551 0.460525 0.822106  1.081953 2806 408 5.92
41 0.409071 1.076065 0.774118  1.455269 2808 401 6.60
42 0.545094 0.360987 0.871698  0.984661 1522 271 8.30
43 0.612247 0.349737  0.877766  0.860102 1525 433 8.40
44 0.752357 0202795  0.926087  0.584625 2801 21 9.80
45 0.667468 0215981 0.903975  0.712067 1350 215 7.90
46 0.510595 0.389370 0.845352  1.022292 2804 400 5.60
4 0.586330 0.369234 0.869691  0.912298 2212 610 .78
48 0.527668 0.442653 0.851907  0.985751 2502 863 5.10
49 0.538104 0372487 0.858551  1.031425 1911 400 9.50
50 0.545091 0360911 0.868701  0.984668 1522 270 8.20
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Fig.2 Linear plots of predicted versus measured values of beef shear
force revealing accurancy of the prediction model
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