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Research on apple classification algorithm based on homomorphic

filtering and improved K-means algorithm
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Abstract: Homomorphic filtering and improved k-means
algorithm were used to solve the problem of apple surface reflec-
tion and apple shadow caused by uneven light during apple grad-
ing. Before homomorphic filtering, the apple image was
converted from RGB space to HSV space. Then the V component
of HSV space was enhanced by homomorphic filtering to
minimize the impact of uneven light. For the traditional K-means
clustering algorithm, distance measurement method, determina-
tion of clustering number and initial center point were newly add-
ed, which can better remove the influence of apple shadow on im-
age segmentation. The Qin Guan apples in Fu Xian county of
northern Shaanxi were classified from five aspects, such as size,
shape, quality, color and defect. Compared with the artificial and

mechanical classification, the classification success rate reached

97%. Using homomorphic filtering algorithm and improved k-
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means algorithm to process apple images can greatly improve the
accuracy of apple classification.
Keywords: apple; grading; homomorphic filtering; improved K-

means clustering method
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Apple online grading system
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Figure 2 Apple grading algorithm flow chart
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Figure 3 Surface reflective apple image
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Figure 4 Apple image with shadow
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HSV and individual component images

of apple images
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Homomorphic filtering flowchart
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Figure 7 Homomorphic filtered image

1.3 BE%aE

1.3.1 BifasEiisk Hog5%

IZIT%MR(JBFT@ % %] Lab Biaas i, T L &
—RlEG P, RS E RN AN REEZ

lﬂ{xﬁﬁkﬁ’ﬂ%ﬁmIﬁtfﬁ%ﬂﬁ?%ﬁ%@%ﬂa‘ﬁ%

B B 98 B 0 3 R A

EMEFASE B TRSEREMEE K-means WERSREEZHR

BB L) L S SR T AE SR IR0 @b St o 3
QB W13 5 P 1A B I [ 40 TF oK 5 55 1R

SRR Z A0 2 KL AR KA L TR AE Ay AR
FEMESER FUH acb iR S B 5 5 3R R A
B srE . RS E R Lab EG A 8 iR,

Lab[&l{%

afr i g by EIR
B8 RAELEW Lab B4

Figure 8 Homomorphic filtered Lab image
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Figure 9 K-means algorithm segmentation result
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Improved K-means algorithm segmentation results
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Figure 11

Segmented apple edge extraction image
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Table 1 Apple grading results by multiple features
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