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Estimation of mechanical properties of the ground by acquiring data while
riving
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A method of processing data acquired while driving in an instrumented
vehicle to characterize the properties of the ground as interaction with the tires was investigated.
In this study, data from asphalt pavement, gravel, grass, and volcanic ash deposited on pavement
were processed. The data obtained from the paved road, gravel road, and grassy area were processed
in a basic manner. The data obtained from the volcanic ash road clarified the relationships between
ash thickness and particle size or rolling resistance, tire slip ratio and driving force, and tire
sideslip angle and side force. In particular, the generation of tire side force was predicted using

a Gaussian process, which can estimate the side force at any tire slip angle, camber angle, and
vertical load.
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