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Segmentation and reconstruction of overlapped citrus without blocking by
branches and leaves
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(1.Key Laboratory of Advanced Manufacturing Technology for Automobile Parts of Ministry of Education, Chongqing University of Technology, Chongqing
400054, China; 2.College of Mechanical Engineering,Chongging University of Technology, Chongging 400054, China; 3.College of Mechanical Engi-
neering , Xi‘an Jiaotong University, Xi'an 710049, China)

Abstract: Accurate identification of overlapped fruits in natural environment is one of the problems that need to be
solved in intelligent picking. In this study, a new method of segmentation and reconstruction for overlapped citrus without
blocking by branches and leaves was proposed based on concave region simplification and distance analysis. After extracting
and segmenting the concave area of the fruit, the polygon was simplified, the vertexes of the polygon were extracted by u-
sing the corner point detection, and the dividing point of the contour was determined by analyzing the distance from each
vertex to the convex curve of the contour. On this basis, the segmentation points of the contour were determined, and the
contour was reconstructed successfully by the least-squares ellipse fitting method. The results showed that the average error,
non-coincidence and time of contour reconstruction for this kind of overlapped citrus based on concave region simplification
and distance analysis were 3. 12%, 4. 55% and 0. 291 s respectively, which were better than those of RANSAC algorithm
as well as Hough transform algorithm. In conclusion, this method can meet the intelligent identification requirements of o-

verlapped fruits without blocking by branches and leaves in natural environment.
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Fig.2 Schematic diagram of citrus image collection
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Fig.4 Initial extraction of citrus areas
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