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A Method for Tracking Deformation of Asphalt Mixture Particles Based on Grid Target
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Abstract: In order to detect the deformation of particles in asphalt mixture, a method for analysing
deformation of particles based on grid target is proposed. This method has the advantages of anti-jamming
capacity, high precision and multi-target tracking. First of all, the rutting specimens of the mixture are sliced
into sections, and a 5 x5 black and white grid target is printed on the cut plane particles. The image of the
cut plane is collected, the target pattern in the image is captured, and the coordinates of the center position
and the azimuth angle of the target are calculated, which is recorded as the initial position of the particle.
Then, rutting test is carried out, after repeated roll grinding, the image of the cut plane is collected again,
the target pattern after particle group deformation is extracted, and the center position and azimuth angle of
the target are calculated as the particle orientation after loading. Finally, the deformation calculation of any

point inside the particle is realized by comparing the displacements of the target center and the target rotation
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angles in 2 positions. In the process of capturing the target, by using the obvious geometric characteristics of

the parallel grid target plate, edge detection and projection technology, the candidate values of the corner

array initial coordinates and the target angle can be obtained according to the curve of relation between the

target image rotation angle and the edge strength projection accumulation peak. In terms of target position

parameter extraction, the sub-pixel search technology of corner array is used to achieve the high accuracy

calculation of the target center point coordinates, and then the target angle is determined combining with the

technique of image correlation analysis of target and aggregate texture. The experiment result shows that this

method can realize tracking deformation of particles, which provides an effective method for analyzing the

motion of the particles in asphalt mixture under the action of load.

Key words: road engineering; asphalt mixture; deform tracking; grid target; digital image technology
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