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Near Infrared Spectral Classification Method of
Apples from Different Regions

LI Min

(School of Physics and Electrical Engineer of Leshan Normal University, Leshan 614000, China)

Abstract: Taking the red Fuji apples produced in Shandong and Shanxi Provinces as the experimental

objects, a classification method for identifying the apples produced in different regions is proposed.

Firstly, the near infrared (NIR) spectra of the apples are preprocessed by a wavelet soft-threshold method,

removing the noise and redundancy. Then, a Principal Component Analysis (PCA) method is used to

reduce the dimension of the NIR data. Secondly, a Fisher Discriminant Analysis (FDA) method is used

to further extract the features from the data. Finally, a K near Neighbor Classification (KNN) method

is used for the classification and identification of the apples. The experimental result shows that the

proposed method can well realize the nondestructive, fast and accurate classification and identification

of the apples produced in different regions. Its identification accuracy is up to 97.5%

Key words: different region; near infrared spectroscopy; principal component analysis; fisher decision;
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:0� mi,i ∈ {1, 2, · · · , N} �L i &;4�BC

A

 m̄ �DO;4�BC
 Pi � Xi �= 

M5���ACQ� Pi = 1/N �

8D�;4/(B�;B&-=@ N7

E7���B&==@ N7E7�M�7KP

Fisher 0'�EF/)Q


J(ϕ) =
ϕT Sbϕ

ϕT Swϕ
(4)

:0� ϕ � 1 7,- ϕl
1 0�C�A
�A;B

+G#HDO.&�77


Sbϕ
∗ = λSwϕ∗ (5)

:0� ϕ∗ � J(ϕ) ./�CE� ϕ �)� Sw �

2FR��77


S−1
w Sbϕ

∗ = λϕ∗ (6)

>@: (6) ���>@AA S−1
w Sb �
�A
�


�C�?;4��/�,;4�7/I8�

;4�.E&==@ AA Sw �2FRAA�

>@ ϕ∗ JGS��HK*+0�TT;4�/

FFM,;47/I8M;4�.E Sw 7��

FRAA�>@ ϕ∗ �L ��.�#�=CÆ

PCAA�"/()7�B)7;�7/ l IGQ

: [6] 


N ≤ l ≤ min(rank(Sw), n − 1) (7)
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