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Abstract

A dramatic technological advancement in pavement data collection for surface condition has occurred through the use of 3D laser imaging technique which has been widely used in other industries in controlled environment.  In the last two years for the 3D laser imaging technologies, the field-achievable 3D line rate in the transverse direction for pavement application was about several 1000s of profiles per second.  This limitation translates to 4mm to 5mm resolution of the 3D data in the longitudinal direction, even though 1mm resolution is always maintained in the transverse direction.
This paper discusses difficulties that the research team led by the PI has overcome in the pavement application of the 3D laser imaging principle and how a sequentially triggered multiple 3D camera system can generate about 30,000 3D transverse profiles per second (30KHz) with 8 fully synchronized 3D cameras.  This 3D line rate translates to over 60MPH data collection speed and true 1mm resolution in all three dimensions at that data collection speed.  Further, the paper presents the performance of the new system called PaveVision3D Ultra that also integrates a 2D laser imaging sub-system that provides 1mm resolution 2D visual data on pavement surface.  In all, a total of 10 high-performance 3D and 2D cameras are integrated along with line laser illumination to form the basis for the PaveVision3D Ultra sensors.

Lastly, preliminary data on using the new 30KHz sensors at true 1mm resolution at highway speed for condition survey, inertial longitudinal survey, macro-texture survey, and other surface characteristics are presented for both highway and airfield studies.
