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Parameter identification of vehicles, bridge and road profile using

vibration data of multiple vehicles based on Particle Swarm
Optimization
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Abstract — On-going methods have been intensively studied in these several

decades. In previous studies, however, either bridge parameters or road profile is

estimated. Thus, this study proposes a method to identify all parameters of the vehicle,

bridge and road surface. This method uses residual error between the estimations of

road profiles from two vehicles’ vibration data, as the object function to be minimized.

Particle Swarm Optimization method is applied to minimize it. To examine the efficiency

of this method, numerical experiments based on vehicle-bridge interaction model is

carried out. An obtained result shows that this method can accurately estimate all

parameters of vehicle, bridge and road surface, if the prior information is precise. The

wider distributions affect on the accuracy, because of existence of local solutions.
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