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Recognition of Different Pesticide Contamination
in Navel Oranges Based on Spectra Technology
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Abstract: Genetic algorithm ( GA) was used to search for the best characteristic spectral ranges and
wavelengths of visible /near — infrared spectra ( Vis/NIRs) a qualitative analysis model of support vector ma—
chine ( SVM) was set up to recognize navel oranges contaminated with different pesticides. The pesticides in
the experiment were Methomyl fenvalerate and omethoate. Using GA to search the entire band range (460 ~
1 800 nm) the 9 best characteristic spectral ranges ( 318 wavelengths) were used as the input variables of
SVM model and the accuracy of the prediction set classification was 100% . Then GA method was used continu—
ally and 71 wavelengths were extracted the corresponding SVM model was built with 99.57% accuracy. Al-
though the classification accuracy rate declined the complexity of the model was greatly optimized by reducing
the input variables to 71. The experiment results showed that the application of Vis/NIRs combined with SVM
can effectively detect the navel oranges contaminated with different pesticides.
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Tab.1 Navel orange sample amounts and pesticide type of each group
(1:500) Amount
Total
Group Pesticide type Prediction set Colibration set
1 © =24% ¢ =24% Methomyl AS 76 38 114
2 ¢ =20% ©=20% Fenvzlerate EC 76 38 114
3 ¢ =40% ¢ =40% Omethoate EC 78 39 117
4 Non — sprayed 230 115 345
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Tab.2 Summary of SVM results by different methods

/nm SVM /%

Select method Selected spectral region or wavelength Variables in SVM model Accuracy of prediction set

( )

460 ~1 800 1341 83.91
SVM ( Full - spectrum)

- 460 ~525 922 ~987 1 186 ~1 218
(9 ) GA -SVM 1450 ~1482 1516 ~1 548 1 582 318 100
(9 characteristic spectral regions) ~1 614 1 747 ~1 800

1584 1195 940 1 754 971 941
1790 522 1539 520 1476
1477 1524 922 1478 1 800
947 1548 1756 1474 1200
1533 1607 946 1525 967
- 1770 960 944 485 470 1 600
(71 ) GA - SVM 1768 1530 1218 1588 978 71 99.56
(71 characteristic wavelengths) 1 189 514 512 1787 925 973
981 1589 474 463 510 948
1783 511 506 964 1769 927
924 965 1458 962 951 515 472
954 934 523 1 586 955 937 936
525 953
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