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Algorithm design of stain recognition on walnut surface
ZHANG Bing, WANG Yang, DING Caifu, ZHAO Guangwen, QIN Zesheng, YANG Chen
(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] In order to recognize the stains on the walnut surface, a stain recognition algorithm based on HSV color analysis was
designed. First, use artificial marking to separate the walnut stained area from the clean skin. Second, transfer the picture to the HSV
color space, and count the V component values of the stained area and the clean area respectively. Finally, the average value of the V
component of the stained area and the clean skin area is obtained, and the average value of the V component of the clean skin and the
average value of the stained area is used to determine the segmentation threshold and segment it. In order to verify the reliability of
the algorithm, 708 pictures with stains were collected through commercially available walnuts to test the algorithm. After
experiments, this algorithm has achieved a detection accuracy of 94.12% and a recall rate of 94.74%. Compared with the Otsu

segmentation algorithm, this algorithm has higher recognition accuracy and efficiency.
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Fig. 1 Main flow of the algorithm
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Fig. 4 Statistical diagram of V component

Hi P 4 RT3 BEAS [ G it e R Bz v 4y
%ﬂﬁ*ﬁﬂ?mﬂ%?iiﬁ VR, —H Y
{2 (6 BAT WL OB RS, 2 — D GEiT A AR I v
£ Vﬁj‘ii@ﬁu&mﬁiiﬁ VorEYIE, Giitdh
R,

®1 BESIT
Tab. 1 Threshold statistics

Statistics object Average value

Clean skin 0.604 4

Stained area 0.250 7

Midpoint 0.427 5
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Tab. 2 Stain detection results

Algorithm Precision/ % Recall / %
V—means 94.12 94.74
Otsu 73.71 62.81
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