20194 12 A N A1 =S 50 % 5 12

doi:10.6041/j. issn. 1000-1298.2019. 12. 040

ETZHEMEMAKFEENEZRERREN

x| AW O RKAKD OE W R K
(LTI RS H R 550 5 T AR, BT 212013 2. V05 K2 i 544 T AR B, 489T 212013)

W BARRAEAE I TR P 5 BRI RS X AR S B O TG F o BEXT LR 4R Y — R T 2 AR R A

IR AR B R AR R BRI 5 7 o DAV SE B ARR N BTSN 4, 1 e, 0 R A Y JRUIR TR 1R AT AL B e BAR X R 5

37 DI L 491 A DG TG R R85 4R 0, 3 4o 50 30 R 45 7 R Y 1A 3 R BE 88 1 U Ak K P-4 3k ( Distance regularized level

set evolution, DRLSE ) X [& {5 BE 7 /%% B X 5 ( Region of interest, ROL) 731, fe J& $1 U 18 K 5 B 7 P GE 4 AIE LK

JE SR A Tamura F1J5) 3~ (HAE S 2 515, IF BEAT @05 20 A7 , 2 5234 17 5 L (Support vector machine, SVM) |

77']1‘5’:’*” SRR TCH A BRI o IR AR T 200 AN IEE R IO AR SR AR A TG, ok AT TR IR W B & R AE
o BEREW, mﬁﬁﬂiiﬁ/{fﬂﬁﬂf'g*ﬁ%@aJ&H’J%*(’[ﬂﬁizm 96. 15% , 7i It 3k i b I3 38 AR AR iR R, 7 24

1,%5}1]%3}7 90.81%

R AR KT ZEHME; SRSl AR

hE 4 S TP391.4 X HERFRIRED: A X E4RS: 1000-1298(2019)12-0348-09

Detection of Pecan Quality Based on Multi-feature Fusion and Level Set
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(1. School of Computer Science and Communication Engineering, Jiangsu University, Zhenjiang 212013, China
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Abstract; Pecan is one of the top ten nuts in the world. Because of its good taste and rich nutrition, it is
loved by people. But pecan is easy to deteriorate in the process of production and processing. Mistaken
food can cause many hazards to human body. To solve this problem, a method for detecting the quality of
pecans was proposed based on multi-feature fusion and level set. Taking thin-shelled pecans as research
object, and the original image was preprocessed to solve the problem that the target object did not match
the background area. The adaptive DRLSE method with improved edge indication function was used to
segment the pecans in the image, and the statistical features of the gray histogram of the image were
extracted. Multi-features such as co-occurrence matrix, Tamura and local binary mode were combined
and analyzed. The SVM discriminant model was established to realize the non-destructive quality
detection of pecans. The experiment collected 200 normal, rancid pecans sample images, and subjected
to image rancidity and multi-feature analysis. The experimental results showed that the adaptive DRLSE
segmentation method with improved edge indication function can complete the segmentation better than
the traditional method even inside or outside the target. The accuracy of the method was as high as
96. 15% in judging whether pecan was rancid or not, and on this basis, the average recognition rate was
90.81% in judging the degree of pecan rancidity.
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Tab.1 Information on rancidity and normalpecans

e B/ HE o e SRy A RRUE sy i/ HE e Rl EY Sy AAX AR
s F% % R % /% g B ‘ % MR % RE/ %
12.425 1 6184.951  36.970 6.433 1 3444.964  39.914
Al 12.425 2 6176.754  36.921  36.955 0.078 || Bl  6.433 2 3444.878  39.913  39.837  0.332
12.425 3 6185.330  36.972 6.433 3 3424.988  39.684
10.704 1 6521.769  45.239 7.017 1 4240.656  44.975
A2 10.704 2 6525.699  45.266  45.237  0.067 || B2 7.017 2 4252.264  45.098  45.077  0.206
10.704 3 6517.001  45.206 7.017 3 4257.984  45.158
12.177 1 7869.722  47.950 6.166 1 2829.330  34.258
A3 12.177 2 7882.612  48.029  47.978  0.091 || B3  6.166 2  2836.425  34.344  34.295  0.128
12.177 3 7870.740  47.957 6.166 3 2831.356  34.283
9.166 | 5792.346  46.947 7.698 1 4701.286  45.422
A4 9.166 2 5790.739  46.934  46.972  0.120 || B4  7.698 2 4693.681  45.349  45.390  0.082
9.166 3 5803.600  47.037 7.698 3 4698.811  45.399
11.241 1 7202.110  47.554 7.646 1 4087.456  39.796
AS  11.241 2 7199.622  47.537  47.511  0.129 || B5S 7.646 2 4091.075  39.831  39.843  0.135
11.241 3 7184.887  47.441 7.646 3 4098.405  39.902
11.033 1 6638.997  44.677 3.549 1 1053.512  22.533
A6 11.033 2 6687.037  44.999  44.929  0.500 | B6  3.549 2 1063.759  22.747  22.723  0.789
11.033 3 6703.568  45.110 3.549 3 1070.608  22.890
9.918 1 6008.867  45.002 7.873 1 5001.699  47.230
A7 9.918 2 6020.463  45.089  45.050 0.097 || B7 7.873 2 5009.937  47.307  47.280  0.093
9.918 3 6016.466  45.059 7.873 3 5009.643  47.304
10.022 1 6016.132  44.589 8.248 1 5483.974  49.405
A8 10.022 2 6004.636  44.504  44.714  0.654 || BS  8.248 2 5485.669  49.420  49.403  0.037
10.022 3 6078.317  45.048 8.248 3 5481.567  49.384
10.255 1 5608.693  40.638 5.991 1 3330.833  41.450
A9 10.255 2 5592.049  40.518  40.569 0.153 | B9  5.991 2 3323.479  41.359  41.317  0.382
10.255 3 5596.693  40.551 5.991 3 3305.966  41.143
10.129 1 6135.235  44.985 6. 871 1 3802.205  41.212
AI0 10.129 2 6128.793  44.938  44.947  0.075 || B0 6.871 2 3822.508  41.430  41.367  0.328
10.129 3 6126.247  44.919 6.871 3 3825.278  41.460
9.241 1 6006.327  48.278 8.150 1 5250.803  47.886
All  9.241 2 6008.254  48.293  48.275  0.040 || BIl 8.150 2  5253.599  47.912  47.924  0.093
9.241 3 6003.463  48.255 8.150 3 5260.399  47.974
7.386 1 4292.596  43.247 5.235 1 2511.540  35.866
A2 7.386 2 4325.811  43.580  43.469  0.441 || BI2 5.235 2 2514.410  35.906  35.736  0.731
7.38 3 4325.719  43.579 5.235 3 2481.033  35.435
9.472 1 5881.037  46.125 7.168 1 3912.788  40.646
A13  9.472 2 5848.776  45.873  46.081  0.414 || BI3 7.168 2 3918.541  40.706  40.731  0.244
9.472 3 5896.642  46.246 7.168 3 3931.608  40.840
7.357 1 4010.165  40.582 5.226 1 2123.866  30.445
Al4  7.357 2 4024.822  40.729  40.678  0.204 || Bl4 5.226 2 2118.769  30.373  30.380  0.204
7.357 3 4024.142  40.722 5.226 3 2115.129  30.322
9.319 1 5828.955  46. 466 6.832 1 4324.752  47.101
AI5  9.319 2 5808.019  46.300  46.353  0.211 || BIS 6.832 2 4342.684  47.295  47.159  0.251
9.319 3 5807.175  46.293 6.832 3 4322.818  47.080
8.069 1 4645.131  42.816 5.626 1 3642.436  48.238
Al6  8.069 2 4652.663  42.885  42.841  0.090 || Bl6 5.626 2 3655.666  48.412  48.374  0.251
8.069 3 4645.634  42.821 5.626 3 3660.252  48.472
7.443 1 4228.958  42.285 5.056 1 2509.036  37.096
Al7  7.443 2 4218.210  42.178  42.189  0.217 || B17 5.056 2 2519.979  37.256  37.149  0.250
7.443 3 4210.613  42.103 5.056 3 2508.905  37.094
9.203 1 5506.470  44.461 5.562 1 2866.299  38.473
A8 9.203 2 5543.552  44.759  44.437  0.751 || BI8 5.562 2 2859.797  38.386  38.470  0.216
9.203 3 5460.643  44.093 5.562 3 2872.298  38.552
7.212 1 4032.761  41.631 6.204 1 3819.105  45.843
A19  7.212 2 4033.370  41.637  41.592  0.176 || B19 6.204 2 3821.920  45.876  45.884  0.099
7.212 3 4020.713  41.508 6.204 3 3826.673  45.933
9.192 1 5012.539  40.542 5.894 1 3618.170  45.736
A20 9.192 2 5033.105  40.707  40.721  0.458 || B20 5.894 2 3624.240  45.812  45.698  0.301
9.192 3 5058.837  40.914 5.894 3 3602.974  45.545
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Fig.4 Schematic of local binary mode method
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Fig.7 Diagram of processing rancid pecan
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Fig.8 Diagram of processing normal pecan
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