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Research on Measurement of Surface Micro-texture of Aggregate
Using Laser and Its Fractal Character

ZHANG Xiaoning, SUN Yangyong
(School of Civil Engineering and Transportation, South China University of Technology, Guangzhou Guangdong 510641, China)

Abstract; A micro-distance measurement system was developed using laser triangulation technique, the
surface micro-texture of granite, basalt and other coarse aggregates commonly used on the road was measured ,
and the system errors were analyzed. Using MATLAB platform, the curves and their original data of various
surfaces were analysised by box-counting method, and the fractal dimension of surface texture was derived.
The overall anti-interference ability of the measurement system is strong and meets the requirements of coarse
aggregate micro-measurement, and the overall system is reliable and feasible. Comparative results show that
(1) the larger the fractal dimension of surface micro-texture of coarse aggregate, the more complex its
roughness, and more help to improve road skid resistance; (2) the fractal dimensions of surface micro-
texture of the selected samples of basalt, granite and pebble decrease in order and the fractal dimensions are
significantly different, which in line with the actual application. Therefore, this measurement method
provides a new approach and indicators for the stone preferred for asphalt surface.
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Fig. 1 Schematic diagram of laser structure and

measurement principle
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Fig.2 Correct installation pattern of laser
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Fig.3 Laser errors in the results of factory test
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Fig. 4 Real-time interference measurement

results at fixed-point
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Fig.7 Calibration of laser signals
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Fig. 9 Smooth surface of pebbles
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Fig. 10 Relationship between box size and corresponding

dimension of pebbles
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Fig. 12 Relationship between box size and corresponding

dimension of granite
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