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Fig.9 Polynomial road curve fitting visual model
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Fig.11 Intersect analysis of road prediction results
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Table 2 Statistical analysis of evaluation indexes of road extraction results
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Road extraction of high—resolution satellite remote sensing images in
U-Net network with consideration of connectivity
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Abstract: Existing remote sensing image interpretation methods can obtain high-precision classification results but also have some defects.
On the one hand, the problem of disconnection in the road extraction result of remote sensing image reduces the extraction precision. On the
other hand, this problem affects the integrity of the road morphology. Thus, the extraction result cannot be directly applied to spatial decision
making and analysis. Therefore, this study solves the problem of disconnection in the road extraction results of remote sensing images. A
road extraction method for high-resolution remote sensing image of U-Net network with consideration of connectivity is also proposed.

On the basis of the advantages of global feature representation of U-Net network in road extraction of high-resolution remote sensing
images, this study proposes a broken road repair method that considers connectivity to improve the local features of U-Net network. First,
the sample data after data enhancement and data volume expansion are used as an input of the U-Net network to train the model and perform
road extraction of the optimal model. Then, the road breakpoint detection, the road breakpoint clustering, and the cubic polynomial curve
fitting are organically combined to optimize the result because of the broken road appearing in the extraction result.

The proposed method is practical and feasible according to the verification of experimental results. The method is also universal. The
experiment shows that the accuracy and shape integrity of the road extraction in this method are improved significantly compared with
similar networks. The precision is 86.25%, the recall rate is 85.50%, and F1-score reaches 85.87%.

The roads extracted by the proposed method have good connectivity and morphological integrity. The resulting image can be directly
applied to geographic decision analysis, especially for post-disaster path planning. The proposed method has certain reference significance
for the occurrence of similar disconnection problems in the classification results of linear objects, such as roads, power grids, orbits, and
rivers.

Key words: remote sensing, the integrity of the road morphology, U-Net network, high-resolution remote sensing images, connectivity,
broken road
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