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DETECTION METHOD OF LOCALIZED SURFACE DISTRESS FOR PAVEMENT 
SURFACE MONITORING BASED ON A QUARTER-CAR ALGORITHM 

 
 

Kazuya TOMIYAMA, Akira KAWAMURA, and Tateki ISHIDA 
 

Localized surface distress that increases pavement roughness needs the functional evaluation derived 
from road profile. This study examines a detection method of severe cracks in terms of quarter-car (QC) 
filtered roughness profile by lifting wavelet filters. Lifting wavelet filters are adaptive biorthogonal wave-
let filters containing free parameters. In this paper, we design a set of lifting wavelet filters for detecting 
diagnostic cracks on the QC filtered profile. The filters includes free parameters that intend to enhance 
causative crack characteristics in the QC motion. According to the results of adapting the filters to the QC 
filtered profile, the locations of severe cracks are identified, whereas locations that are not related to the 
QC motion are not detected. Therefore, we conclude that the lifting scheme is an effective method for de-
tecting the severe cracks for pavement surface monitoring activities. 
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