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Fig. 1 Image acquisition schematic and processing interface
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Fig.2 Flowchart of image processing
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Fig.3 Original image and extraction of reference point

image of seedlings
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Fig.6  Schematic diagram of length and curvature

extraction of hypocotyls
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Fig.7 Extraction image of hypocotyls diameter
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Tab.1 Results of parameter extraction
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Automatic Detection for External Features of Grafting
Seedlings Based on Machine Vision

Cui Yongjie Wang Xiaxia Xu Liging Chen Tong Li Shaohua Fu Longsheng
(College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; An automatic detection method for external features of grafting seedlings based on mathematical
modeling was studied. The detecting items included growth status ( straight or curved, bending
direction ) , cotyledons parameters ( cotyledon flare angle, cotyledons flare spans) , hypocotyls parameters
( curvature, hypocotyl length, hypocotyl shaft ), and other external parameters. First, image
preprocessing was used to extract the binary image. Then, a reference point and its position were
determined by statistic of horizontal pixels. Next, growth status was decided by a set inclination angle of
the minimal bounding rectangle of the hypocotyl and its width. After that, the cotyledons span was
calculated by the distance of the two cotyledons endpoint, and the cotyledons angle was computed by the
angle between two lines that fitting with the bottom of flat cotyledons. Finally, the stem length and the
coarse strains were obtained by doing slope compensations to two sections of stem separately which was
divided at the point with maximum curvature. Results were compared with manually measured data, and
shown that the coefficients of plant height, plant coarse, and cotyledon span were 0.9351, 0.8999 and
0.903 4, respectively. And the relative errors of them were less than 7% , 5% and 7% , while the
absolute errors of them were less than 4 mm, 0.2 mm and 6 mm, respectively.

Key words: Grafting seedlings Machine vision External features parameters Mathematical modeling

Automatic detection



