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Abstract: As an important support for precision agriculture, the acquisition of agricultural parcels mostly relies
on extensive manual delineation. With the development of remote sensing technology, automatic extraction of
cropland parcels based on remote sensing images has become the main research direction. In particular, the
method based on deep learning has been widely used and can overcome the limitation of traditional detection
methods that are difficult to adapt to complex scenes. However, there are still problems in existing deep learning
methods, e.g., direct identification of cultivated areas based on deep learning models results in loss of internal
boundaries, and identification of cultivated areas based on edge detection models results in inclusion of
irrelevant boundaries. In addition, the extracted parcels using existing strategies based on thresholds are usually
irregular and has the problem of inward trapping. To address the above problems, this study proposes a method
of extracting cropland parcels based on deep convolutional neural network and watershed segmentation, which
improves both information detection and parcel extraction. First, we treat cropland boundaries as a type of
feature category and perform category probability detection in deep convolutional neural network to help achieve
semantic recognition of cropland boundaries. Second, we perform parcel boundary detection based on the
modified D- Linknet network, whose architecture is suitable for extraction of linear targets such as cropland
boundaries, and the replacement of residual blocks can help improve the feature extraction capability of the
network. Third, we extract agricultural parcels based on watershed segmentation, using the region segmentation
method to obtain the closure of boundaries. The way of segmenting and merging parcels using region as a unit
overcomes the limitation of parcel inversion in traditional methods based on thresholds at the pixel level. The
performance of our proposed method is evaluated by two types of accuracy indicators: global boundary accuracy

and parcel geometry accuracy. The experimental results show that the accuracy of our method is better than three
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comparison methods, and the F1 score representing the boundary accuracy is 0.933 and the parcel geometry
accuracy is 0.829. Our proposed method can extract the agriculture parcels more accurately and is suitable for
future practical applications.

Key words: cropland parcel extraction; parcel boundary; convolutional neural network; watershed segmentation;
high resolution images; remote sensing
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Fig. 7 The final result of our method
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Fig. 8 Local results of different information detection models
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Fig. 9 The boundary probabilities detected by each method are shown locally
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Fig. 10 Local comparison of Watershed Segmentation method and Local Adaptive Thresholding method for extracting parcels
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Fig. 11 Local adaptive threshold local extraction result.
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Fig. 12 Results of local image extraction in Lin'an County
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Fig. 13 Partial display of undivided parcels
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