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Research on Precision Extraction Method of Cultivated Land
Boundary based on High—Resolution Remote Sensing and

Multi—Source Data Fusion
SUN Jie"?, RU Liang"?, LIANG Shuai ">, WU Shuai “*, LI Xuanhui"**
(1. Center for Geophysical Survey, China Geological Survey, Langfang 065000, China
2. Technology Innovation Center for Earth Near Surface Detection, China Geological Survey, Langfang 065000, China)

Abstract: Precise extraction of cultivated land boundaries is a key technology in natural resource
management and food security assessment. Considering the problem of insufficient accuracy of traditional
methods in complex terrains, this study proposes a method for extracting cultivated land boundaries based on
high —resolution remote sensing and multi—source data fusion. Data redundancy is eliminated through the joint
dimension reduction of PCA/ICA, and the technical link of “deep learning preliminary segmentation—multi—
source feature boundary optimization—morphological post—processing” is constructed to improve the boundary
continuity and positioning accuracy in complex scenarios. The experiment selects the plain of Jiangsu, the
mountainous area of Yunnan, and the black soil area of Heilongjiang for verification. The results show that
after integrating multi—source data, the average loU of the model reaches 0. 92, which is 6. 9%—9. 5% higher
than that of a single deep learning model. The boundary error decreases from 8. 7 meters to less than 3. 2
meters, and the Kappa coefficient exceeds 0. 85, significantly superior to traditional methods, such as random
forest and threshold segmentation. The multi —source data fusion framework and optimization technology
constructed in the research provide an efficient solution for the dynamic monitoring of cultivated land.

Key words: high resolution remote sensing; multi—source data fusion; cultivated land boundary extraction
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