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Abstract
With the rapid construction of transportation infrastructures in the past decade, the China’s
highway mileage has surpassed 120,000 km. Efficient and automatic maintenance of the
highways has become an urgent demand. The research performed at Shenzhen University and
commercialized by Zoyon Co. Ltd. has made breakthroughs on the key technologies of highprecision dynamic road testing and measurement, and developed a series of testing
equipments with largely improved performance over the competing products. (1) In highprecision dynamic measurement of road bearing capacity, an inversion method is developed
to calculate the road deflection by using the deformation velocity captured by laser Doppler
sensors. The invention achieves a real-time, non-contact, and dynamic measurement of the
road deflection at a speed of 15-90 Km/h, with an accuracy of 0.01mm. (2) In automatic
pavement defect detection, laser imaging techniques are employed to model the pavement
surface with 3D dense point clouds, and smart computer-vision algorithms are developed to
localize and classify the pavement defects such as crack, bump, hole, subsidence, loose and
rutting, which improves the efficiency over 20 times, and significantly promotes the pavement
defect detection from human interaction to machine automation. (3) In tunnel defect detection,
LED arrays are used to solve the problem of poor lighting conditions within the tunnel, and
high-precision image-registration algorithms have been proposed to mosaic the adjacent
images captured by CCD camera arrays. Assisted by infrared sensors, the invented equipment
can effectively detect the tunnel defects such as water seepage, frost damage and cracking.
The above research and development have significantly promoted the automation level of
China's road maintenance and measurement.
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