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Analysis on structural features of sandstones relics using digital
image technology based on CT images

WANG Yingying', XU Jinming" *>, HUANG Jizhong
(1. Department of Civil Engineering , Shanghai University, Shanghai 200444 | China ;2. Basic Scientific
Research Institute of Cultural Heritage Protection, Shanghai University, Shanghai 200444, China)

Abstract ; For sandstone cultural relics, the composition and structure are different, resulting in the changes in
the process and result of the relics’ surfaces. In this study, taking three sandstone cultural relics ( or
Shimenshan grotto, Yungang grotto and Leshan buddha) in China as the examples, the actual distributions of
different mineral compositions in CT images of sandstone cultural relics were obtained by using the visual
identification and gray threshold method. The composition types and textural features of the slice images on
various locations were explored. The variations in the digital features of internal structures of the sandstones
were then investigated. The relations between the digital features and the appearance of the sandstones were
thereafter obtained. The results show that, the main compositions in sandstone cultural relics of the three
locations are quartz and feldspar with the great-small order of the quartz contents in Shimenshan grotto >
Yungang grotto > Leshan Buddha; the shapes of the sandstone in Leshan buddha change least, followed by
those in Yungang grotto and then by Shimenshan grotto; the sandstone textures of the Shimenshan is the most
complex, while those in Leshan buddha is the most simple; the sandstone weathering is serious on the surface

and not obvious with the depth increase for the Leshan buddha, while the sandstone weathering decreases with
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the depth increase for Yungang grotto and exhibits a much complexity for Shimenshan grotto. The results may

be referable in the protection of sandstone relics.

Keywords:CT; sandstone; relics; digital image feature parameters
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Fig.1 Appearances of specimens at various locations
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Fig.2 CT images of sandstone relics specimens in

various regions
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Table 1 Location and gray value of various compositions

in Fig.2(a)
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Table 2 Statistics of various compositions from table 1
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Table 3 Environmental features of sandstone relics in various regions
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Table 4 Geometrical parameters of compositions in sandstone relics at various regions
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Fig.6 Gray histogram of specimens in different regions
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Table 5 Textural parameters based on gray histogram of

sandstone CT images in different regions

24 = XA A SRR A AT s

Yyl 52.57 35. 14 46. 69

% 4.11 x10° 2.35x10° 3.46 x 10°

1 £ 1.97 2.61 2. 06

W fF 4.07 7.58 4. 467

[i[zhes 1.20 x10 73 1.59 x10°* 9.20 x10 ~*
Wi 2.80 2.73 2.88

BT KB T E X e CT UG SO RHAE S 80l
WA EE VI L. = KA e s 2
L OTIETEE B I B2 AR A AR, — R A A
IE AR 50% 5 IR IR B P E Ar R LD
BAh o TIRAG s 1Tl i 2 20 T & R s, W
A ALBR R K PSR . P, = KA R A e K B
P b g 5 B e oK SO A LR K 2 3 A i 5 X B 1
VR NP RPN T TRy Wiy Sl -t R NI
E U R R IR I R D A A R A
304 TR I A R I A BT BB AE S 8

TR E L5 AN BE 58 48 S e R AR 3R B9 AR A o7 B

00 B 025 0 30 2% , TR0 L i W T 2145
S5 DT 40 L T 7 T ¢ A 56 B e T R 4 5
BT ECRE HE 5 ) — W RE S e T 6 HE 43 1 14950 7 e
FIUHLZ0 2 300200 2 W T R0 49 500 325 /1
VFEE A 245 h
fi= X G-y

n=1 i=1

p (i) ]

N
=1

V N

> S (i) - w1 /[ oiol]

J=1

S

[

= o
=

™M

> P (i) (8)

Jj=

=

p(i /1 + (=) i #]

™M

e

AR
fi== 3 Yl loglnGin)|

At i G B PR H BRE
p(if) —SEH R R T
HRIFLAE IS8 #4504 CT I {9 th R 4145 6 F B e

AR A P R SO E S BT A R LR 6

®6 FREAMRME CTEGETFRELEEENEGIEFIESH

Table 6 Textural parameters based on grayscale co-occurrence matrix of sandstone CT images in various regions
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Fig.7 Textural parameters of specimen CT images from gray

histogram at various depths in three regions
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