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Fig. 1 Actual images of strawberry in the field
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Fig. 2 Initial processing of strawberry images
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Fig.3 Structural elements used for watershed

region segmentation
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Fig.4 Clustering fast segmentation processes

of strawberry image
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Fig.5 Watershed region segmentation processes

of strawberry image
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Fig. 6 Comparison of the results by two methods

for strawberry image segmentation
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Comparison of two algorithms based on mathematical morphology

for segmentation of touching strawberry fruits
Zhou Tianjuan', Zhang Tiezhong'®, Yang Li', Zhao Jinying’

(1. College of Engineering. China Agricultural University. Beijing 100083, China:
2. Modern A gricultural Equipment Co. . Ltd. . Beijjing 100083, China)

Abstract: More than two strawberry fruits always contact with each other in the natural condition. The touching
mature strawberry fruits have to be separated and their centers of gravity have to be found in order to be picked
automatically by robot. Based on the mathematical morphological algorithm, two methods to solve this complexi-
ty were proposed, namely, Clustering Fast Segmentation and Watershed Region Segmentation. First, BP neural
network algorithm was used to separate the strawberry fruits from the background. Second, several initial
processes were applied to prepare for the following operation, including graying, threshold and holes filling. In
the end, the close fruits were separated by these two methods, and then the gravity centers of the fruits were
calculated. According to the comparison and analysis of the results of the two methods, it is proved that both
methods can successfully separate the touching fruits and both of them have their own advantages and disadvan—
tages, and they can be applied in different areas.

Key words: strawberry: image segmentation; mathematical morphology: Clustering Fast Segmentation;

Watershed Region Segmentation



