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Fig. 1 Aggregate image of JPG format

3
Fig. 3 The processed binary image

Fig. 2 Threshold processing figure by Matlab

4 IPP
Fig. 4 Labeling and collecting of the aggregate area by IPP
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:H, sH, ;0 o 3X ;e o
2) P . SPSS(Statistical Product and Service Solutions) s
, , K-S , SPSS \ \
7 P 1 o
H, H, )
H, , 1 9.5 mm
Tab. 1 Nonparametric test results of 9.5 mm basalt sample
a=0.05 ,P>0.05 Hy,
0.05 ,0.964>0.05,
H,, s M= N 57
652.58 ,0=150.58, 652.58
0-Q ( 3), 150.58
Q-Q Z 0.500
, i ( P 0.964
— 1 000
14 - —A— 1 0.30 900 |
12 ¢ /’\ 1025 800
0 XY 4 0.20 700
8 L
4 0.15 600 |
6 L
4l 4 0.10 500 |
2 L 4 0.05 400
0 \\ 0.00 300 : :
1 2 34 56 7 8 910 400 600 800 1 000
(a) (b) Q-Q
5 Q-Q
Fig. 5 Mechanical sieving area range frequency distribution histogram and normal Q-Q diagram
13.2,4.75 mm, 16,13.2,9.5,4.75 mm SPSS 2 o
0.05 P>0.05,
O 2
Tab. 2 Non-parametric test results of basalt and limestone coarse aggregate area
/mm
13.2 9.5 4.75 16 13.2 9.5 4.75
N 47 64 71 108 107 126 120
1482.43 909.91 393.03 252823 153591 897.57 386.24
223.01 225.06 153.17 564.84 313.29 228.80 126.97
A 0.700 0.655 0.919 0.719 0.708 0.722 0.713
( P 0.710 0.785 0.367 0.679 0.698 0.674 0.690
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K-S , 0 6
) 900 -~
) XONw,0?),  P(| X |
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, . Fig. 6 Normal Q-Q diagram after digital image
23 processing sieving
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3
Tab. 3 Discreteness contrast of basalt aggregate
/mm X/ C? Xpin/om? R/Jem? Mlcm? o C,
A 3.893 1.793 2.100 2.618 0.462 3 0.176 1
13.2 B 3.071 2.164 0.908 2.585 0.271 2 0.104 5
C 3.893 1.793 2.100 2.765 0.689 8 0.257 0
A 2.703 0.897 1.807 1.594 0.408 0 0.256 2
9.5 B 1.964 1.205 0.759 1.550 0.224 1 0.144 7
C 2.703 0.897 1.807 1.690 0.637 2 0.377 4
A 1.336 0.195 1.140 0.511 0.217 3 0.424 7
4.75 B 0.721 0.296 0.425 0.467 0.116 3 0.248 5
C 1.336 0.195 1.140 0.650 0.344 1 0.527 8
R,=max |x—x; ‘ (3)

i

(4)

FEHIM  hitps://www.cnki.net



2015
C=o/u (5)
:R, ;C, 3n 3% . 3% J o
,13.2,9.5,4.75 mm (B)
(A4) 56.8% ,58.0% ,62.7% , 41.3% ,45.1% ,46.5% ,
40.7% ,43.5% ,41.5% s
, 0 (B)
() R 59.3%,61.7% ,52.9%
3
, A,B
Cc , AC-13 , 2l
s 4. 7 o A,B C N
, 8 0
4
Tab. 4 Aggregate passing percentage
d/mm
16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
WBI% 100 91 70 52 35 24 15 10 8 6
100
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Fig. 7 Grading curve Fig. 8 Parameter comparison of specimens
A QB’C b b b
,B C A 13.8% ,18.9% ,
4
1) Kolmogorov—Smirnov ,
2) b b
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Coarse Aggregate Sieving Method of Asphalt Mixture Based on
Digital Image Processing

Ye Fen'?, Lin Zenglong', Song Qingqing'

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804;
2. School of Architecture and Civil Engineering, Xinjiang University, Urumqi 830047, China)

Abstract:Due to the complexity of the coarse aggregate shape, the use of mechanical sieving often results in
such problems as the variability of coarse aggregate particle gradation composition, difficulty in controlling
mixture volume parameters. This study puts forward the coarse aggregate sieving method based on digital image
processing to obtain area data of the outline. After random sampling of the coarse aggregate sieved mechanically,
it obtains distribution law of aggregate area with one sample Kolmogorov —Smirnov test. By illustrating the
distribution range at a certain probability level, it develops the coarse aggregate sieving method based on two—
dimensional area. Experiments show that coarse aggregate of larger variability is removed effectively and discrete
is reduced after the digital image sieving. The proposed method can improve the stability and accuracy of
grading design.

Key words:road engineering; asphalt mixture; digital image processing; aggregate area; gradation design
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