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A Building Footprint Extraction Method Combining UAV Remote Sensing

Data and the U-Net + + Model

ZENG Fei
( Guangzhou Transportation Design & Research Institute Co., Ltd., Guangzhou 511430, Guangdong, China)

Abstract: To address the challenge of building footprint extraction in complex urban environments, a semantic
segmentation U-Net + + model was used, as it is particularly effective at capturing fine-grained details in high-
resolution remote sensing images. To enhance model performance and reduce the risk of overfitting, the learning rate
was gradually increased during the early stages of training through a warm-up process. Once the learning rate reached a
predefined value, the LambdalR strategy was implemented. Additionally, a weighted cross-entropy loss function was
employed to tackle the issues of class imbalance—due to the underrepresentation of building samples—and the high
similarity between buildings and roads. The model was trained on the UAV remote sensing dataset UDDv6. 0, and
quantitative evaluation experiments were carried out on the UDDv6. 0 test set images. The experimental results
demonstrate that, by combining the warm-up and LambdalR strategies with the weighted loss function, the U-Net +
+ model achieved significantly improved performance in building footprint extraction.
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