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Rapid Identification of Apple Varieties Based on Hyperspectral Imaging

MA Huiling' WANG Ruolin' CAI Cheng® WANG Dong'
(1. College of Life Science, Northwest A&F University, Yangling, Shaanxi 712100, China
2. College of Information Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: In order to achieve rapid non-destructive identification of apple varieties, the methodology of
near-infrared hyperspectral imaging on identification of apple varieties was investigated. Near infrared
hyperspectral images with wavelength from 865 ~1 711 nm of total 90 sample fruits were collected from
three different varieties ( “Jonagold”, “Fuji” and “Qinguan” apples), and hyperspectral image area of
the apple was selected as a region of interest ( ROI). Reflection intensity data of the average reflex
spectrum were extracted with resolution rate of 2. 8 nm, then they were calculated with K-nearest neighbor
(KNN) and the support vector machine (SVM) methods, respectively, which were checked with 5-fold
cross-validation method. The results showed that the hyperspectral images of three varieties of apples all
became clear within wavelength of 941 ~1 602 nm. Among ten distance-types’ judgment of KNN with
average reflection intensity at 200 wavelength-points, the identification accuracy of Chebychev, Euclidean
and Minkowski reached the highest of 100% when the parameter K was set at 3 or 5. While using the
support vector machine-radial basis function (SVM — RBF) model, the accuracy rate reached above 92%
when the value of y fell within 2 * ~ 1. The highest recognition rate of this model reached 96. 67% when
y was set at 2 > and C took the value of 16 amd 32 at the same time. The results demonstrated that near-
infrared hyperspectral imaging in combination with KNN was excellent and reliable for the rapid
identification of apple varieties. This method could provide reference for identifying apple varieties in
production.

Key words: apple; variety identification; hyperspectral image; K-nearest neighbor method; support

vector machine
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Tab.1 Resolution of apple varieties at different K values and distance types %

K iﬁiﬂﬂiﬂz 1 Hﬁ%%?% WG 5 AREX WL A5 S Jaccardy EJEIWHE‘??}E ﬂi‘/ﬁﬂﬁh EJ?BUT\“E:
RS iSRS AH B LERE v HEBEBS [ QaN iR L

1 99 +0. 02 100 99 +0.02 93 +0. 06 99 +0.02 40+0.02 40 +0.02 99 +0.02 100 96 +0. 05
3 99 +0.02 100 94 £0. 04 94 +0. 04 33 33 100 99 +0. 02 94 +0.07
5 98 +0. 03 100 96 +0. 05 92 +0. 06 33 33 100 99 +0. 02 94 +0.07
7 98 +0.03 99 +0.02 93 +0.05 91 +0.07 98 +0. 03 33 33 98 +0.03 99 +0.02 91 +0.07
9 94 +0. 06 99 +0.02 94 +0. 06 90 +0. 07 98 +0. 05 33 33 98 +0. 05 99 +0.02 90 +0. 05
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Tab.2 Resolution of apple varieties at different C

and y values with SVM model %
b IbC
4 -1 0 1 2 3 4 5

-8 93.33 93.33 95.56 94.44 93.33 93.33 93.33
-7 93.33 95.56 94.44 93.33 93.33 93.33 95.56
-6 95.56 96.67 93.33 93.33 93.33 94.44 95.56
-5 95.56 94.44 94.44 93.33 94.44 96.67 96.67

-3 94.44 94.44 94.44 95.56 95.56 95.56 95.56
-2 93.33 94.44 94.44 94.44 94.44 94.44 94 .44
-1 93.33 93.33 93.33 93.33 93.33 93.33 93.33

81.11 91.11 92.22 92.22 92.22 92.22 92.22
66.67 81.11 81.11 81.11 81.11 81.11 81.11
45.56 61.11 63.33 63.33 63.33 63.33 63.33
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Tab.3 Comparison of physical-chemical indices for

apple fruit of each variety

o A 1 [ T AT i A IR 5 T Jig /

JE A5y $ % 58 % (kgrem™?)
Fra4 12.62 £0.29° 0.29 +0. 03® 8.06 +0. 87"
w+ 14.31 +0. 95" 0.39 +0. 04" 7.57 0. 76"
% ik 13.27 £1.21° 0.28 0. 06" 10.85 + 1. 00"

WA R T (8 + bR 22, R 30 o OR [) 7 B 6 0R 22 57 W 3
(p=<0.05),
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