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Segmentation Algorithm of Overlapping Elliptical
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Abstract: [ Objective ] A segmentation algorithm of overlapping elliptical leaves in a complex background was
proposed. [ Method ] Firstly, the main body of the overlapping leaves and part of the green background was segmented
through the super—green algorithm. The body of the overlapping leaves was selected by selecting the maximum connected
area. The concave point of overlapping parts and the tips of the leaves were obtained via pit detection and bump detection
after removing the petiole. The line defined by the two tips of upper—layer leaf and the edges of the non—overlapping areas
of the upper leaf was overturned to the overlapping area as the initial point of the greedy algorithm to find the edge of the
overlapping area.The edge of the target leaves could be obtained so that the upper leaves were segmented correctly through
smoothing and convex hull processing on the obtained edges. As for overlapping lower leaf, the uncovered area of the lower
leaf could be obtained by subtracting the upper blade segmented from the entire overlapping leaf. The complement of the
lower leaves could be obtained through inverting half of the lower leaf with the line formed by its tips as the symmetric axis.

[ Result ] The proposed algorithm can segment elliptical overlapping leaves in a complex background, with the average
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error rate below 3.0%. [ Conclusion ] Aiming at the segmentation of overlapping elliptical leaves in complex background, the

greedy algorithm combined with bump detection and pit detection can segment target leaf more accurately, and the average error

rate is below 3%, scilicet, the segmentation accuracy is above 97%.
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Fig. 2 Schematic diagram of greedy algorithm
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Fig. 3 Schematic diagram of convex hull filling algorithm
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Fig. 4 Flowchart of segmentation algorithm of overlapping elliptical leaves in complex background
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BEAC 55733 Error rate (% )
Sample FNR FPR ER ERO
1 _LJZMF Y ALET Upper leaf before convex hull 0.79 0.07 0.14 1.35
LJZM R M) Upper leaf after convex hull 0.71 0.09 0.16 1.48
TIZM A Lower blade 0.12 0.08 0.08 0.61
2 RN R AT Upper leaf before convex hull 0.52 0.04 0.12 0.74
2 M 4)E Upper leaf after convex hull 0.25 0.10 0.12 0.77
FJZMH Lower blade 0.16 0.13 0.13 0.92
3 LJZEM A LT Upper leaf before convex hull 1.66 0.04 0.22 2.05
R F LS Upper leaf after convex hull 1.09 0.08 0.19 1.76
TIEM A Lower blade 0.37 0.15 0.17 1.48
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5 FJ2MFMAIRT Upper leaf before convex hull 0.92 0.11 0.27 1.40
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