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Apple Recognition Method Based on Improved Watershed Algorithm
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ABSTRACT: Considering the recognition problem of overlapping apples in natural growing environment, an improved
watershed algorithm based on distance transformation mechanism was proposed. Firstly, the image processing models of
apple in RGB, HSI and Lab color space are optimized through comparative experiments. Then, the distance transforma-
tion and normalization methods were used to evaluate the internal label of apple’s position characteristics. Then, the edge
intensity of the original image was improved based on the sharpening method, and the watershed algorithm was improved
based on the internal label to realize the separation of apple contours. Finally, the simply connected region of the apple
was extracted based on the minimum enclosing circle method to realize the recognition of overlapping apples. The pro-
posed method simplifies the segmentation process of target and background, improves the watershed algorithm through
internal labelling method, realizes the contour reconstruction of overlapping targets, and solves the problem of
over-segmentation of overlapping apples. The experimental results show that the accuracy of the algorithm is higher than
92%, which invalidates the effectiveness of the proposed method.
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Fig.1 The flow chart of apple identification
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Fig.2 Binarization results of three color models
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Tab.1 The analysis results comparison of
different color spaces
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Fig.3 The original image Fig.4 The segmented image
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Fig.5 The result after Fig.6 The result of distance
sharping transformation
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Fig.7 The tag figure
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Fig.8 The contour
segmented figure
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Fig.9 Edge contraction
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Fig.11 Target extraction
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Fig.12 The recognition results of overlapping fruits

x2 HAFER
Tab.2 The results of identification
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