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Apple Planting Area Extraction Based on Improved DeepLab V3 +
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(1. College of Information and Electrical Engineering, China Agriculiural University, Beijing 100083, China
2. Key Laboratory for Modern Precision Agriculture System Integration Research, Ministry of Education,
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Abstract; To improve the accuracy of apple cultivation area extraction, a CBAM — DeepLab V3 + model
based on the fusion of Sentinel —2 and MODIS satellite images was proposed. The main factors affecting
the accuracy of apple cultivation area extraction included the quality of remote sensing images and the
performance of semantic segmentation models. From the perspective of image quality, a time-series
spatiotemporal fusion algorithm called ESTARFM was employed to fuse Sentinel —2 and MODIS remote
sensing image data, achieving higher spatial and temporal resolution data. Simultaneously, the training
samples were increased from the original 800 to 2 400, providing more abundant sample capacity for the
subsequent semantic segmentation model. In terms of optimizing the semantic segmentation model, in
order to further improve the accuracy of apple cultivation area extraction, a CBAM attention mechanism
based on channel and spatial information was introduced into the DeepLab V3 + network, resulting in the
development of the CBAM — DeepLab V3 + model. Compared with the original DeepLab V3 + model,
the CBAM — DeepLab V3 + model with the addition of CBAM attention mechanism achieved significant

breakthroughs in terms of slower fitting speed, less accurate edge target segmentation, inconsistency in
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segmenting large-scale targets, and existence of holes. These improvements enhanced the training and

prediction performance of the model. The original Sentinel — 2 images and the spatiotemporal fusion

images were used, combined with the datasets of Wanggezhuang Town in Muping District and the apple
dataset of Guanshui Town to compare the U — Net, FCN, DeepLab V3 + models, and the CBAM —
DeepLab V3 + model. The research findings indicated that in terms of apple cultivation area extraction,
the overall accuracy ( MIoU) achieved by the optimized CBAM — DeepLab V3 + model was 84. 6% , and
the accuracy of apple cultivation area extraction reached 90.4% . In comparison, the MIoU of U — Net,
FCN, and DeeplLab V3 + models were 79.2% , 75% , and 81.2% , respectively. Additionally, the
predicted apple cultivation area of Wanggezhuang Town in Muping District was 3 433.33 hm”, with only
233.33 hm® deviation compared with the data of 3 666.66 hm’ published in the Yantai City National

Economic and Social Development Statistics Report, resulting in a high prediction accuracy of 93. 64% .

Key words: apple planting area extraction; spatiotemporal fusion; convolutional neural network;

DeepLab V3 + ; semantic segmentation
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Fig. 10  Distribution of crop planting in Wanggezhuang Town
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Tab.5 Comparison of apple planting area

extraction models

[l ISR /hm? iR /hm? MR 2/ %
FCN 3273.33 393.33 10. 72
U — Net 3353.33 313.33 8.54
DeepLab V3 + 3393.33 273.33 7.45
CBAM — DeepLab V3 + 3433.33 233.33 6.36
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