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3D detection method of cement concrete joint faulting

SUN Zhao-yun', HAO Xue-li', SHA Ai-min®*, LI Wei'
(1. School of Information Engineering, Chang’an University, Xi'an 710064, Shaanxi, China;
2. School of Highway, Chang’an University., Xi’an 710064, Shaanxi, China)

Abstract: According to critical assessment requirements of concrete joint faulting, a laser-based
3D detection system of joint faulting was implemented. Acquisition of pavement 3D information
was realized based on laser triangulation method. Data processing was done by use of digital
image processing technique. Methods of automatic threshold determination and mean joint
faulting value calculation were proposed based on analysis of the bimodal characteristics of joint
faulting 3D height histogram. In order to testify the stability and reliability of the 3D detection
system, laboratory and field experiments were designed and conducted. The results show that
absolute errors of measure results using the level and 3D detection system are within 1 mm.
Besides, measure results using 3D detection system had smaller standard deviation and more
concentrated distribution. Eighty-three percent of absolute errors of measure results using the
ruler and 3D detection system in field experiment are mostly less than 2 mm and the maximum is
within 3 mm. It’s proved that the concrete joint faulting 3D detection method has certain
stability, accuracy and reliability, which can be used in automatic detection of concrete joint

faulting. 2 tabs, 15 figs, 27 refs.
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Fig.1 Schematic of cement concrete joint faulting
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Fig. 2 Direct laser triangulation
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Fig. 3 Hardware system schematic of 3D detection

system of concrete joint faulting
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Fig. 4 Software function modules of 3D detection

system of concrete joint faulting
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Fig.5 3D reconstruction results of concrete joint faulting
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Tab.1 Results of laboratory simulation experiment
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