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Precision Extraction of Cultivated Land Parcels in Hilly Areas Using
Remote Sensing and DeepLabV3 +

Chen Cong' Ren Baoxin'?  Wang Zhen' Xu Zhengkun' Sun Nan' Cao Guangqiao'
(1. Nanjing Research Institute for Agriculiural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China
2. Guizhou Agricultural Science and Technology Information Institute, Guiyang 550025, China)

Abstract; The fragmented nature of farmland in hilly regions impedes the adoption of agricultural
machinery, highlighting the urgent need for machine-accessible land transformation based on scientific
operational assessments. Focusing on Guanghan, Sichuan as the study area, a dataset derived from GF —6
satellite imagery (2 m resolution) was utilized. The DeepLabV3 + semantic segmentation model,
enhanced with dilated convolution and employing ResNet34 as its backbone network , effectively extracted
multi-scale features, including size, shape, and orientation of hilly farmland, accommodating its irregular
boundaries. Comparative experiments evaluated cropland extraction under varying backbone networks,
land cover conditions, and plot sizes. Results demonstrated that the DeeplLabV3 +/ResNet34
combination achieved high boundary alignment with actual values, yielding 93% precision and 86%
recall. Under full crop coverage, plot identification accuracy reached 71% and 94% for specific metrics,
averaging 82. 5% . In the absence of crop coverage, the average accuracy was only 44. 5% . The full crop
coverage state can provide the model with rich spectral and textural information, which helped improve
recognition accuracy. When cropped and non-cropped farmland were interspersed, the model’s
recognition accuracy was increased significantly, indicating that the boundary features of farmland under
mixed coverage conditions were easier for the model to identify. Cropland dispersion showed no significant
impact on accuracy, while larger plots correlated strongly with higher precision; accuracy exceeded 80%
for plots more than 100 m* but dropped below 50% for those less than 40 m”.
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Fig.3  Extraction results of arable land under different crop coverages
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