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Abstract 

Soil serves as the foundation of agricultural cultivation. To enable faster and more convenient soil 

analysis, this study develops a UAV-based system for non-destructive soil sampling and analysis in 

agricultural fields. The proposed system focuses on the spatial monitoring and rapid assessment of 

soil physicochemical properties and gas emission characteristics in both farmland and flooded 

agricultural fields. Building upon a laboratory-developed UAV platform that integrates sensing and 

sampling modules, this research further designs and integrates low-cost deployable sensors, real-time 

data acquisition and wireless transmission units, a soil headspace gas collection and on-site analysis 

system, and a scanning-type surface soil redox potential sensor. Additionally, a commercially available 

multi-parameter soil environment sensor is incorporated to establish a robust ag-UAV platform capable 

of rapid deployment in rugged agricultural landscapes. 
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