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Abstract: [ Objective]l A nondestructive, effective method was developed based on the hyperspectral imaging technology
for early diagnosis of the highly destructive wet bubble disease on Agaricus Bisporus caused by Mycogone perniciosa.

[ Method] Information on the full band (401-1046nm) visible/near-infrared hyperspectral images on 200 healthy and 200
infected A. bisporus specimens was collected. After a preprocess using Savitzky-Golay 1" order derivative, Savitzky-Golay
smoothing, or multiple scattering correction (MSC) on the obtained information of the 360 full bands, accuracy of the
methodology in separating the healthy from the infected samples was scrutinized by using the Random Forest (RF), Support
Vector Machine (SVM), and Extreme Learning Machine (ELM) models. [Result] The 3 models yielded similar results and
the MSC-SVM combination had the best detection effect with the identification accuracy on the test set increased from 85.02%
to 92.21%, and on the prediction set, from 87.38% to 91.04%. [ Conclusion] =~ The MSC-SVM model appeared to
significantly improve the identification accuracy using the full band. It provided a basis for the development of rapid,
nondestructive diagnostic device on the devastating disease of A. bisporus at early stage which has been conventionally
conducted by expert visual examination, PCR analysis on the internal transcribed spacer gene, or traditional Koch's postulation.
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Fig. 1 Visible/near-infrared hyperspectral imaging system
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Note: (a): Average hyperspectral curve on healthy mushrooms; (b): Average hyperspectral curve on infected mushrooms.
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Fig. 2 Average hyperspectral curves on healthy and infected mushrooms
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Fig. 3 Hyperspectral curve of mushroom
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Table 2 Results of different preprocessing and modeling methods

PR HER I 1dentification accuracy/%

Fii: TAEE Test set THM4E Prediction set

Methods e HEREA SRR AR fEHEREA B REA BREA

Healthy samples Infected samples All samples Healthy samples Infected samples All samples
NONE-RF 93.99 96.27 95.13 89.71 87.22 88.06
NONE-SVM 82.84 87.22 85.02 89.69 85.07 87.38
NONE-ELM 89.39 84.63 87.01 92.54 86.69 89.62
MSC-RF 92.24 90.86 91.55 91.25 87.42 89.34
MSC-SVM 92.71 91.71 92.21 90.56 91.52 91.04
MSC-ELM 91.77 89.18 90.48 89.48 92.26 90.87
SG smoothing--RF 92.88 93.34 93.11 87.68 88.81 88.25
SG smoothing--SVM 93.00 91.13 92.07 88.71 92.05 90.38
SG smoothing--ELM 88.47 89.81 89.14 87.90 91.09 89.50
SG 1st order derivative-RF 91.03 93.23 92.13 89.35 87.48 88.42
SG Ist order derivative-SVM 91.18 89.30 90.24 91.59 89.81 90.70
SG 1st order derivative-ELM 87.65 91.70 89.68 90.51 91.34 90.93
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PPN . BRI A 73 R A5 RN 4~6 PR . ARARAE A K RE A RRAE SR I, JF DLILAR o 2 e di

Hi [ 4 AT AW E], 500 e S 0 4 FHEA (1Y P2 R AR 7r A5 0 o R U TRl 2R ) 0 4 5 A
PR R P R AR, (U DA B SRS R FEAS PN B2, MSC Ak Bt J5 Y B BIL AR AR 23 26
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Fig. 6 ELM classification
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