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Identification for Guava Mechanical Damage Based on
Combined Hyper-spectrometer and Electronic Nose
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Abstract: This paper proposed a method to identify the mechanical damage of fruit based on the
combined hyper-spectrometer and electronic nose. We used hyper-spectrometer and electronic nose on no
damage guava lightdevel mechanical damage guava and heavydevel mechanical damage guava samples

respectively. After extracting the feature information the principal component analysis ( PCA) linear
discriminant analysis ( LDA) Euclidean distance ( ED) analysis and fuzzy C-mean cluster were used to
compare the classification effect of three identification methods ( hyperspectral identification electronic
nose identification combined hyper-spectrometer and electronic nose identification) for guava mechanical
damage. The results of PCA and LDA show that the hyper-spectrometer and electronic nose can identify
the mechanical damage of guava but both of the single method cannot identify the mechanical damage
level of guava. When using the method of combined hyper-spectrometer and electronic nose
identification LDA result shows that it can classify the mechanical damage level of guava effectively. The

identification effect of LDA for guava mechanical damage was better than that of PCA. According to PCA
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LDA and ED results we can also infer that the multi-source information fusion can not only gain more
sample information which was useful for improving classification effect but also keep the maximum
distance of each group as large as possible. According to fuzzy C-mean cluster results the identification
accuracy of guava mechanical damage based on hyperspectral identification electronic nose identification
and combined hyper-spectrometer and electronic nose identification were 89.74%  82.05% and
97.44% respectively. This paper proved the feasibility of using multisource information fusion to
improve the identification effect of fruit mechanical damage.
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Tab.1 Euclidean distance of different damage level guavas analyzed by PCA based on three identification methods

0. 060 15.511 15.511

0.216 67.753 67.753
0. 155 52.242 52.242

2 3 LDA

Tab.2 Euclidean distance of different damage level guavas analyzed by LDA based on three identification methods

3.991 x10 7 2.755 x10~*

2.731 x10 73

3.860 x10 7>
3.860 x 10 73

6.264 x10~*
4.069 x10~*

2.937 x10 77
3.370 x 107




7 : 219

33 FCM LDA °
Tab.3 FCM analysis results for different damage LDA

level guavas based on three identification methods
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m 1% (3) PCA.LDA  ED LDA
2 9 13 13 89.74 PCA
5 11 8 13 82.05
1.5 12 13 13 97. 44
(4) FCM .
(1) 3
89. 74%
. 82.05%  97.44%.
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