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Abstract

Three-dimensional modeling of complex terrains serves as a core technological foundation for land surveying, geological hazard
monitoring, and digital twin construction. The precision and efficiency of such modeling directly determine the reliability and
practicality of subsequent applications. Multi-source remote sensing technology, with its advantages of multi-scale, multi-
dimensional, and all-weather data acquisition, provides abundant data sources for terrain modeling. Meanwhile, the rapid
development of deep learning algorithms offers efficient solutions for multi-source data fusion, feature extraction, and precision
optimization. This paper integrates multi-source data from oblique photography, LiDAR, Synthetic Aperture Radar (SAR), and
multispectral remote sensing, combined with deep learning techniques, to establish a comprehensive system for 3D terrain modeling
and precision optimization. It focuses on overcoming technical bottlenecks such as data redundancy, feature distortion, and precision
imbalance in complex terrains, proposing innovative and practical optimization strategies. Through collaborative multi-source data
fusion, improved deep learning models, and comprehensive error control, the study achieves high-precision 3D terrain modeling,
addressing the accuracy limitations of traditional methods in areas with steep topography, dense vegetation coverage, and unstable
lighting conditions.
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