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Roughness assessment of non-motorized vehicle lanes

based on bicycle-mounted smart phones
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Abstract

Currently available vehicle-mounted methods for measuring road surface roughness are not universally applica-

ble for measuring the roughness of non-motorized vehicle lanes. This paper proposes a new method to measure the

roughness of non-motorized vehicle lanes using smart phones equipped with acceleration sensors and global positio-

ning system ( GPS) modules. The phones are fixed on shared bicycles, a widely used means of transport in today’ s

cities. The trip distance and acceleration data are easily recorded. Using these data, the international roughness in-

dex (IRI) of several types of roads is calculated. The road features including bulge and pothole using the original

acceleration waveform are also identified. It is experimentally demonstrated that the results obtained from the pro-

posed method are in strong positive correlation with those measured by the technical integrated accelerometer. This

method, proved to be an innovative and effective alternative to their vehicle-mounted counterparts for measuring the

roughness of non-motorized vehicle lanes, is expected to have many practical applications in the future.

sor,

Key words: international roughness index (IRI) , smart phone, non-motorized vehicle lane, acceleration sen-

global positioning system ( GPS)
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