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Abstract

This study systematically investigates standardization processing and fusion technologies to address the challenges of efficient
integration and utilization of multi-source heterogeneous surveying data, which often suffer from inconsistencies in benchmarks,
formats, and precision. By analyzing the characteristics and application scenarios of integrated space-air-ground surveying data,
the research focuses on key methodologies including coordinate benchmark unification, format and precision standardization, data
cleaning, and quality optimization. A comprehensive fusion algorithm framework is established at pixel-level, feature-level, and
decision-level, accompanied by a full-process technical roadmap encompassing data preprocessing, registration, fusion computation,
and quality evaluation. Findings demonstrate that standardized processing effectively resolves data heterogeneity issues, enhances
data compatibility and usability, while optimized fusion techniques enable seamless integration of multi-source surveying data.
The outcomes can be widely applied across smart city development, natural resource management, engineering construction, and
emergency surveying scenarios. This study provides technical guidance for integrated application of surveying and geographic
information data, contributing to advancements in data integration technologies.
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