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Geometrical Characterization of Natural and Recycled
Aggregate Particles Based on 3D Scanning and
Spherical Harmonic Analyses
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Abstract; 3D scanning of concrete aggregate particles was performed by using Digital Light
Projection technology,and 3D geometric coordinates of the particle surface points were obtained.
Spherical harmonic function was used to conduct accurate three-dimensional reconstruction and
characterization of irregular particles. Geometric parameters of reconstructed particles, the influence
of the number of cloud points on particle characterization,as well as the similarities and differences
in geometric features of ordinary and recycled aggregates are discussed. The results show that the
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optimal number of points are 30 000 and 50 000 for ordinary and recycled aggregates, respectively.

There is no significant difference in the sphericity of the two types of aggregates,but the convexity

of recycled aggregates is generally smaller. The aspect ratios of the two types of aggregates are

close and most of the particles belong to spheroid.

Key words concrete aggregate ; geometric characterization ; three-dimensional scanning ; spherical

harmonic function ;the optimal number
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