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ABSTRACT: The work aims to explore a better rapid nondestructive method of detecting the pressed damage of ki-
wifruit. The hyperspectral imaging system was adopted to obtain hyperspectral images of kiwifruit and the spectra reflec-
tance in damaged region and normal region was extracted. The multi-scatter calibration (MSC) was adopted to preprocess
the primary reflectance spectra and principal component analysis was employed to conduct data mining. Then, the effects
of Fisher discrimination analysis and simplified K nearest neighbor (SKNN) recognition method in distinguishing the
pressed damage of kiwifruit were compared and analyzed. In the spectral range of 710-850 nm and 960-1 030 nm, the av-
erage spectra reflectance in damaged region of kiwifruit was obviously different from that in normal region. The first 5
principal components were selected as new variables by PCA from 256 full wavelengths and the detection efficiency of

recognition model was improved. The accurate discrimination rates of SKNN and Fisher recognition models for prediction
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set both reached 93.3%. Only two samples in the prediction set were not distinguished accurately from the confusion ma-

trix of SKNN model. The accurate discrimination rate of SKNN recognition model for calibration set was better than that

of Fisher recognition model. SKNN recognition model has better effect in distinguishing pressed damage of kiwifruit.
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Fig.1 Schematic diagram of hyperspectral imaging system
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Fig.2 Image of a damaged kiwifruit
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Fig.3 Average spectra for damaged region and normal
region of kiwifruit

2.3 JtikmsbE

M T R IR B S B 6 b Al & — Sl s o T 4R
T L TR (RORS B0 B A RR E 1, dE H 2 on U AR
1E ( Multi-Scatter Calibration, MSC ) % J5L 45 1) 2 5



a3k 1S

E R, A BRIBEREET A4 R e i bR G A 5

Sk AT AL EE . B 4 o BT A R B R
U Y B 5 6% AT MSC AL BRS A4 AR I B 6T
XTI 4a FE 4b 0] DL B, AL B B 6 il 2
AR ERE—E, BHEA, XERHL MSC il
Ab B, JER B R BEEE A e T R A T
i55 .

0.8

400 500 600 700 800 900 1000
Wt /mm
alR IR IS
0.8

X S5 5

1000

400 500 600 700 800 900
P /mm
b MSCHUAbHLE K

K4 BRIEBE SN i

Fig.4 Reflectance spectra of kiwifruit
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Tab.2 Discriminant results of damaged kiwifruit
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Fig.6 Confusion matrix of SKNN recognition model
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