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LONGITUDINAL TRUE PROFILE ESTIMATION
BY A MOBILE PROFILOMETER FOR EXPRESSWAY'S

Kazuya TOMIYAMA, Akira KAWAMURA, and Tomonori OHIRO

In recent years, expressway authorities require an effective method for monitoring and measuring surface
characteristics of their pavements. This study examines an estimation method of a longitudinal true profile
by an accelerometer-based mobile profilometer (MPM) for express way pavements. One of the
advantages of the MPM is to capture the information from profile measurements. However, since the
measurement algorithm of the MPM is optimized to compute the IRI in real-time, the back-calculated
profile is distorted by the natural frequencies of suspension components. In this study, we examine an
estimation technique of a true profile by developing a reconstruction filter to attenuate the distortion in the
spatial frequency domain by the Fast Fourier Transform (FFT) method. As the result of a validation
experiment, the MPM with reconstruction filters satisfies practical requirements as a profiler that is within
30% error compared with a rod & level survey. The result also indicates that the MPM basically has a
capacity to measure the IRI in real-time, and the back-calculated profile is appropriate for the purpose.
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