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The longitudinal pavement profile is one of the most important road functional characteristics that greatly affects the user’s ride quality and vehicle dynamic load.  High-speed inertial profilers collect pavement profile data at highway speeds and measure the profile of a roadway.  The principal components of inertial profilers are height sensors, accelerometers, and a distance measuring system.  The height sensors record the height to the pavement surface from the vehicle.  The accelerometers, located on top of the height sensors, record the vertical acceleration of the vehicle that can be integrated twice to obtain the vehicle vertical displacement.  The difference between the measurements of the height sensors and accelerometers is the longitudinal road profile that is the input for calculation of roughness indicators such as the International Roughness Index (IRI).

Usually, the testing speed of inertial profiler is between 80 and 100 km/h.  Practically, from time to time during a collection session profilers have to reduce the speed due to the high traffic volume, traffic lights etc. The major problem is that when the speed gets lower, the longitudinal profile is more sensitive to the measurement from the accelerometer.  The measurement of the elevation is proportional to the amplitude of the acceleration squared; for example, the longitudinal profile is roughly 16 times more sensitive to the accelerometer signal at 20 km/h versus 80 km/h.  As a result, the calculated longitudinal profile and the IRI fail to meet the accuracy and repeatability criteria at lower speeds.
Fugro Roadware developed a special technique that mitigates the influence of low-speed zones that are present within a collection session. The basic idea of the technique is that the usual pipeline of low-pass and high-pass filters is extended with special speed-sensitive filters that smoothen the accelerometer influence at low-speed zone and remove parasitic frequencies specific for certain low speed intervals. As a result, the resulting longitudinal profile is much closer to the true road profile. 
Our speed-dependent filters are non-casual, so the longitudinal profile and the IRI indexes are calculated as a post-processing activity based on the collected raw data. Our data analysis shows a good correlation with the profiles collected at cruising speed throughout.  We will present our theory, our progress so far, and the results of our analysis.  We continue to work on improving the repeatability of the profiles calculated with a new technique for the collection sessions that have low-speed zones.
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