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Abstract: In order to study the 3D texture features of coarse aggregate surface, an improved Laplacian
smoothing algorithm is proposed based on the 3D point cloud data of coarse aggregate surface. To prevent the
point cloud over-deformation bhefore and after the Laplacian smoothing operation, the maximum distance
allowed for the movement of the points on the surface of coarse aggregate particles is controlled by introducing
a deviation limitation parameter, and the smoothing scale is limited within the texture scale range. According
to the principle of the improved Laplacian smoothing algorithm, the 3D texture evaluation indicators are
proposed based on the change amplitude of surface area of coarse aggregate before and after smoothing. The
3D point cloud images of different particle sized limestone aggregate and basalt aggregate are collected by
commercial blue light 3D scanner. The texture features of different particle sized limestone aggregate and
basalt aggregate are studied by using the improved Laplacian smoothing algorithm. The result shows that (1)
The texture indicators of limestone aggregates with particle sizes of 2.36, 4.75, 9.5 mm all obey lognormal

distribution. The texture indicators of limestone aggregates with particle sizes of 13.2 mm and 16 mm all obey
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normal distribution. The texture indicators of basalt aggregates with particle sizes of 2.36, 4.75, 9.5 mm
obey normal distribution. (2) In the limestone aggregates, the texture indicators of the 4. 75 mm aggregate is
the largest, and the mean texture indicators gradually decrease with the increase of aggregate particle size
when the particle size is larger than 4.75 mm. (3) In the basalt aggregates, the mean texture indicators
gradually decrease with the increase of particle size. The average texture indicators of basalt aggregates with

(4) In the

limestone and basalt aggregates, the variation coefficients of the texture indicators both increase first and then

particle sizes of 2.36, 4.75, 9.5 mm are all smallerr than those of limestone aggregates.

decrease with the increase of the aggregate size, and the dispersion of the texture indicators of the 4. 75 mm
aggregate is the most significant.

Key words: road engineering; coarse aggregate; Laplacian smoothing algorithm; texture; statistical analysis
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Fig.1 Schematic diagram of Laplacian smoothing algorithm
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Tab.1 Descriptive statistical result of texture indicators of

T

e} (5)

2. 36 mm limestone aggregate
GiitE M WE/% /ME/% TKRIE/% SFHIME/ % FrifE/ %
B 300 6.2 0.83 7.03 2.07 0.52




60 A OBo%

SRS 3 £ 40 2

B 2 J22.36 mm RSO B TR, Kl 2
TP R B R R R S R BUE VI B, AR
GUiTETE HAUTE RO RE GG By O B8, IR 2
AHL, SCHS AR EESMAAE (1.3%, 1.9%],
(1.9%, 2.4%] Fl (2.4%, 2.9%] X 3 PIX[EIN,
TEIX 3 AN X B N A e 2 FZ ok 92% , Hirp, fEIX
B (1.9%, 2.4% ] WHYHHIEE, 290 43%,

140
120
100

80

60
40

BRIK

B2 2.36 mm AREEHLIBIERERTE
Fig. 2 Histogram of texture indicators of 2. 36 mm

limestone aggregate

K3 (a) J22.36 mm {1 KA ERSUHIRHR Y IE
& P-P ERE (IEAP-P E), P-P HEREZE—F
K AE R AT IE S (B 2R 531
Mg, AR R AE IR EZS 0 A (SOl 2R R
(534 ), T i P -P HER DK 2 B — 2 AL
WE SR A LA EZE, K3 (a) MIESP-P
KAl g, SOHFER A IR IEZS 3 A, O T IF5E S0
R A A IVESCPREE BRI Laplace, Logistic,
Lognormal, Pareto, Student, Weibull F1 Uniform 43 7
P-P HERRE, W3 (b) BN, 2.36 mm FRHEER
SR BRI IR XS EE S 3 A

1.00 1.0
# o8 =038}
llm &
= = g6l
06 06
% 0.4F =2 04+
= 0.2f = 02F

00
0.0 02 04 06 08 10
G R AT
(b) X FES /M0

00—
0.0 02 04 0.6 08 1.0
WS BA AT
(a) IEA i

E3 P-PH

Fig.3 P-P plots
] B3R D5 AT ST T A RLAR B A0 WA SR A
ZRAEER SR AR G S B R 0 A, AN ]
A o R L A SRR SO S PR Y B {E . AR

HEZE AR AT AN SR 2 TR
F2 AENFEAKREERMZTREENIERERN
HE, REENBES S
Tab.2 Mean, standard deviation and probability
distribution of texture indicators of different sized
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