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Evaluating paving uniformity of asphalt pavement aggregate
with digital image technique
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Abstract: The accurate and timely monitoring of asphalt mixture paving process is critical for reducing segregation
and effective construction. In this study, 1085 construction site images were pre-processed by digital image
processing techniques (i.e., grayscale, filtration, and binarization) to explore and build up a real-time evaluation
method for paving asphalt mixture during construction process. The sum and standard deviation of the static moment
of each particle larger than 9.5 mm was calculated and the min-max normalized standard deviation were utilized to
evaluate the paving asphalt mixture distribution uniformity. Results show that the mix proportion value from the
proposed image technique was close to the value from the reality. By comparing the value of min-max normalized
static moment standard deviation with the corresponding image, a uniformity indicator was proposed for the
evaluation of asphalt pavement uniformity during paving process. The paper provides a new method for paving
asphalt mixture segregation detection.
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Fig.1 Original image ( YC-001)
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Fig.2 Binary image after morphology processing
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Fig.3 Schematic diagram of asphalt pavement acquisition
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Tab.1 Composite gradation of AC-25

G FLRF/mm 31.5 26.5 19 16 13.2

4.75 2.36 1.18 0.6 0.3 0.15 0.075

it #/ % 100 96.4 76.7 70.1 63.1

34.2 25.3 19.7 13.9 9.5 6.6 4.8
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Tab.2  Particle area ratio of asphalt pavement under uniform

distribution
AR/ mm G TR L % EUGBEHARL/ %
>9.5 44.08 36.5
9.5~13.2 9.23 6.0
13.2~16 7.58 6.0
16~19 7.29 6.5
19~26.5 15.12 13.0
26.5~31.5 4.87 5.0
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Fig.4 Actual distribution of particles
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Fig.5 Ideal uniform distribution of particles
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Fig.6 Schematic diagram of particles’ concentrated distribution
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Fig.7 Schematic diagram of particles’ concentrated distribution
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Fig.8 Scatter diagram of asphalt pavement paving uniformity
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Fig 9  Uniform distribution of actual image
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Tab.3  Mixture ratio of the drilling core samples after burning

NN f-FLIE 1 BT k53 B %

mm 9-1 9-2 99-1 99-2 144-1 144-2 145-1 145-2
31.0 100 100 100 100 100 100 100 100

26.5 96.7 97.1 97.7 973 97.1 957 92.4 983
19.0 79.2 76.8 88.0 87.1 76.8 77.4 71.8 90.2
16.0 729 70.6 779 765 70.6 703 61.7 86.4
13.2 64.6 629 645 637 629 59.7 50.1 822
9.5 542 53.1 555 551 53.1 443 379 753

4.75 355 34.0 37.0 358 334 277 277 52.1
2.36 26.0 25.0 26.1 254 233 203 203 409
1.18 19.8 19.1 19.7 195 165 153 153 31.2

0.6 14.0 134 14.0 13.3 11.1 10.4 104 22.3

0.3 10.1 9.1 10.4 9.8 7.0 6.7 6.7 15.6

0.15 7.4 6.2 8.1 7.8 4.0 4.6 4.6 9.8

0.075 5.1 4.2 6.3 5.7 2.1 3.2 3.2 5.5
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