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Detecting chewiness of apple by near infrared spectroscopy technology

combined artificial neural network
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Abstract: Near infrared spectroscopy data from 135 apple samples of
different storage periods were determined, the charactar of them was
extracted and analyzed using principal components analysis. Therefor
an ANN model for detection of apple chewiness was established. Our
results showed that the preprocessing of spectrum scattering was the
weighted multiple scatter correction(WMSC) and mathematics pro-
cessing was “2441”. The structure of the artificial neural network
mode was 3—16-—1, established after extracting 3 principle compo-
nent as the characteristic variables of the original information. The
decision coefficient of our model on validation is 0.992 4, and the root
mean square error is 0.000 108 2. Our results confirmed that the near
infrared spectroscopy technology can use to detect the chewiness of

apple rapidly, without forecast destructive.
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Table 1 Apple chewiness analysis results
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Figure 1  Apples original spectra
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Figure 2 Spectrum after eliminating abnormal
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Table 2 Sample set classification results

B A Bems m/ME S RORE FIE AR
VRS 98 0.0004 22.9556 9.6786 5.407 5
I IE4E 32 0.0053 21.0840 9.9387 5.146 6
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Table 3 Effect of different scattering correction and mathe-
matical processing method
Ksg 4k i b TRAERE A bR
BLipIR7S vk FHRE iR 2% SEC
None 0.880 0 0.507 0
SNV and Detrend 0.220 0 0.502 2
SNV only 0.400 0 0.516 6
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Standard MSC 0.880 0 0.482 1
Weighted MSC 0.690 0 0.473 4
Inverse MSC 0.680 0 0.501 1
None 0.490 0 0.506 1
SNV and Detrend 0.640 0 0.497 9
SNV only 0.710 0 0.494 6
1441 Detrend only 0.880 0 0.509 3
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Weighted MSC 0.510 0 0.508 9
Inverse MSC 0.530 0 0.492 4
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SNV and Detrend 0.590 0 0.489 2
SNV only 0.610 0 0.489 2
2441 Detrend only 0.880 0 0.478 1
Standard MSC 0.770 0 0.492 3
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Inverse MSC 0.610 0 0.494 1
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Figure 3 Principal component analysis
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Table 4

The training of the different hidden layer

(R 11 12 13

14 15 16 17 18

¥y MSE  0.041 709 0.040 909 0.030 582 0.025 134 0.021 565 0.017 707 0.035 732 0.036 273
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Figure 4 Correlation diagram of the predicted values and the

instrument measurements
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