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On-line Acquisition and Real-time Segmentation System of Beef Rib-eye Image

Pang Bin  Sun Xiao Liu Deying Chen Kunjie

(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; A beef image on-line acquisition system based on TMS320DM642 was developed according to
the technological requirements of beef automatic grading. The rib-eye beef images were collected online
by using the developed system. Then a mask was constructed for background segmentation of each
acquired image. As DM642 adopted three chrominance components of YChCr model to display and save
images respectively, in order to reduce calculating time, only Cr chrominance component of beef image
was considered in the following image processing. After the Cr chrominance component of beef images
were binarized, region labeling algorithms and small regions removing method were employed to extract
the effective rib-eye region. Experiments showed that the proposed DM642 system could be used for beef
image acquisition online and rib-eye region segmentation. The average extraction accuracy of effective rib-

eye region was 92. 9% .
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Fig.1 Structure of beef automatic grading system
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Fig.2 Hardware structure of embedded system
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Fig.3  Software flowchart of embedded system
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Fig.4 Mask image and beef image
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Fig.5 Beef image without shuttering
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Fig.6 Cr chroma image and binary image
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Fig.7 Result of extracted rib-eye region
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Fig.8 Result of filling empty threshold
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Tab.1 Evaluation results of image segmentation quality
BAS BRGERNE REEGERS RBERER/% FAYS BRI RIBUEGREANR RBIRRER/%
1 61243 65 898 7.6 31 62 760 58 868 6.2
2 59 146 55952 5.4 32 64 046 61 804 3.5
3 62 493 57 868 7.4 33 58 842 61372 4.3
4 67 045 64 558 3.7 34 67 045 68 118 1.6
5 59 708 47 648 20.2 35 65 443 60 796 7.1
6 59523 62 552 5.1 36 62 563 58934 5.8
7 67 102 71436 6.5 37 61 520 64 412 4.7
8 62 635 58752 6.2 38 59 655 66 634 11.7
9 59 961 66 254 10.5 39 57 403 59 412 3.5
10 62921 65 584 4.2 40 63 532 57 686 9.2
11 71226 62 396 12. 4 41 61 230 74 884 22.3
12 67 861 70 372 3.7 42 67 706 72 852 7.6
13 57 449 59 862 4.2 43 61543 58220 5.4
14 65 585 66 700 1.7 44 60 195 63 144 4.9
15 63 022 60 564 3.9 45 56 766 58412 2.9
16 66 355 59376 10.5 46 58 715 55016 6.3
17 62 661 61722 1.5 47 63 666 59528 6.5
18 57 485 61 164 6.4 48 62 440 57070 8.6
19 59 635 58 322 2.2 49 61290 64 416 5.1
20 63 449 68 970 8.7 50 56 830 60 740 6.7
21 57 830 67 546 16.8 51 63 301 71214 12.5
22 66 776 64 372 3.6 52 70233 68 476 2.5
23 71102 79 136 11.3 53 62 344 64 900 4.1
24 65 888 70 698 7.3 54 59935 61552 2.7
25 60 441 67 602 12. 4 55 69 674 72 740 4.4
26 58 964 63 504 7.7 56 66 022 69 720 5.6
27 67 789 71924 6.1 57 60 288 52 872 12.3
28 59512 61832 3.9 58 57 469 66 204 15.2
29 61811 65334 5.7 59 60 222 56 188 6.7
30 59 644 52 188 12.5 60 63 463 59 464 6.3
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