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Analytic method of morphological parameters of cracks for rock and soil based on
image processing and recognition

LIU Chun, WANG Bao-jun, SHI Bin, TANG Chao-sheng
(ACEI, Department of Earth Science, Nanjing University, Nanjing 210093, China)

Abstract: In order to measure the morphological parameters of cracks for rock and soil accurately and quickly, with the
application of computer image processing technology, a set of recognition and quantitative analytic methods of crack images
were introduced. Nodes and skeleton of crack network were traced out by the operations of binarization, crack restoration, noise
reduction and intelligent recognition. Morphological parameters of cracks, such as length, width and direction, were computed

by further recognition methods. Furthermore, a new method was proposed to evaluate the connectivity of crack network. A
software, Cracks Image Analysis System (CIAS), developed based on these technologies, was applied to the recognition and

hifll;

morphological quantitative analysis of soil crack images. The proposed method offered a reliable basis for the quantitative

analysis and recognition of cracks, and thus the morphological parameters could be obtained more scientifically and efficiently.
Key words: crack; morphological parameter; image processing; intelligent recognition
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clipping operations
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L BT ROR BERRE RITK
N M Mgk ek g%
107 28 28 2 3

EARER ML, 0T BRI G b 12 ) R A
LM, AZEOERRBIAG AL BIUIAE TR R%E
WVERY, i AR e v . 2509 R, K IEK
{HVEHDN 0sSK<1, % K5 TE0, RYIPHT R
ANPRSL, B MBS KT 1, W4
KR o3 BB FE R L 2R (R M 2% . K ECK,
ST 48 A VLT, RS I KPR AR A
HERROEYE . K AT AN VR AR B 2% 4

A BHI.
AEADI, RGBT, 5 TR
PR AL SUTAT 29 HISEAL 18 MG

19 ANE F S 28, L2250 9 VA 3 i) R BT ) 2% 0%
AN 0.60, PRI L E MRS o

*2 HESMMRANBINESH
Table 2 Morphological parameters obtained by the analysis and

recognition of cracks

T B WAEEL  REE REY R
Hi /% A 153 wEE KIER

1.45 9.70 66 62 5.83 67.56

4 ZHEIRFRHE

(1) 5T BB BUR 5L f L
SO ATATI7 v, T UK KR I LRI T fE L,
WD NI, T HACE.

(2) f GE PRI A2 B o i TF38 510 H3E 5
o3 PR QA BBk, DR U AT Rl
SRR . ASCHE B P SR 4
I (BB S R4 S0 T IR e 15
K.

(3) FERRA4 IR0 L T B IRPT B 1%
Z AR b, B TR S S RIUK O T
fi o Ik ZARIAI S HO ST, T DA BRI
DS I SR AT A S MLt — B 5L
AT 2 AR SR Tk AR IRt
5%

- -]



1388 o

+ T

L 2008 4

(4) A1 o3 Hr e, FE4 312405 4 45 Hh 515 R ik
Bt b, R R AR A By B A A R VP
AN BB 2% R PE (K)o K AR T3 1 2R 50 0 2% (14
P PR AR AT, BT R ) S K R ) e A R 1k

A SO BRI 5 i AN R R T AR SR
PO, AT TR AR, R VR R
RIRA T I T ASCHARIF R 7 AR
G RS (CIAS) 1E H AR BRII 9T b CUHUS M

IR, A T S 2 AU b 9 N T R
S 3CHK:

(1] SR, NP fE, A% bkl ST 0 A7 2 A 24 B8 45 Wy THT LA 45
PESE TN, MUK 3 S ER B LR, 2001, 12(3): 33 - 39.
(CAI Yong-qing, LIU Ya-chen. Geometry parameter analysis
on the fracture interconnectivity of rock mass surrounding
nuclear waste repositories[J]. Journal of Geological Hazards
and Environment Preservation, 2001, 12(3): 33 - 39. (in
Chinese))

[2] Sz, STHUE, R, AR RIH<A R R TE Y TR
FrRI LT, K SO BT TR T, 2002, 29(1): 10 - 13.
(MA Shu-zhi, JIA Hong-biao, TANG Hui-ming, et. al. The

quality of engineering rock mass appraised with cranny

ratio[J]. Hydrogeology and Engineering Geology, 2002, 29(1):

- 13. (in Chinese))

(3] Wi Ak, KT, BRey 30, 25 R B R KB N S (1 1
B - R E AT, L TREAAR, 2001, 23(5): 606 -
609. (YAO Hai-lin, ZHENG Shao-he, CHEN Shou-yi.
Analysis on the slope stability of expansive soils considering
cracks and infiltration of rain[J]. Chinese Journal of

Geotechnical Engineering, 2001, 23(5): 606 - 609. (in
Chinese))

[4] FEEZE, K, X AR, AR BitEEEAERRLEE T T4
GEIR R IR S A s B M )], TR, 2007,
29(5): 743 - 748. (TANG Chao-sheng, SHI Bin, LIU Chun,
et al. Developing law and morphological analysis of
shrinkage cracks of clay soil at different temperature[J].
Chinese Journal of Geotechnical Engineering, 2007, 29(5):
743 - 748. (in Chinese))

(5] i Wk, ik SRR AR AR B F IR
CT W[N], &L CRESEIR, 2000, 22(5): 537 - 541. (SHI
Bin, JIANG Hong-tao. A study on the development of
failures inside soil under the external force using CT

technique[J]. Chinese Journal of Geotechnical Engineering,

2000, 22(5): 537 - 541. (in Chinese))

[6] INOUE H. Lateral water flow in a clayey agricultural field
with cracks[J]. Geoderma, 1993, 59(1-4): 311 - 325.

[7] KULATILAKE P H S W, Wu T H. Estimation of mean trace
length of discontinuities[J]. Rock Mech Rock Eng, 1984, 17:
215 - 232.

[8] PRIEST S D, HUDSON J A. Estimation of discontinuity
spacing and trace length using scaling surveys[J]. Int J Rock
Min Sci & Geomech Abstr, 1981, 18: 183 - 197.

(9] S5, Sy, =T, 5 LT 5 R 0 s e g i
B AT, A 5 S TR, 2003, 22(3% 2):
2568 - 2571. (WU Zhi-yong, NIE De-xin, LI Xue-feng, et al.
Information interp retation of rockmass structure based on
digital image[J]. Chinese Journal of Rock Mechanics and
Engineering, 2003, 22(52): 2568 - 2571. (in Chinese))

[10] JERIHI, 2% 7. A TBECRBIE A AR R 1 e
R EEAEL)). FUAREREEERE, 2004, 14(2): 236 - 240.
(FAN Liu-ming, LI Ning. Intelligent interpretation of rock
mass fracture image based on mode recognition[J]. Progress
in Natural Sciences, 2004, 14 (2) : 236 - 240. (in Chinese))

[11] Fohik, sk, T P4, & f CT R h HEUy e
ML), A e TR A, 2006, 25(3): 539 - 544.
(YIN Xiao-tao, DANG Fa-ning, DING Wei-hua, et al.
Morphologic measurement of crack in CT images of rock and
soil [J]. Chinese Journal of Rock Mechanics and Engineering,
2006, 25(3): 539 - 544, (in Chinese))

(12] MRIFEL, SEAERE, o, ROER s F5ikeaR). +
[ P {4 = JE 2241, 2005, 10(1): 1 -10. (LIN Kai-yan, WU
Jun-hui, XU Li-hong. Survey on color image segmentation
techniques[J]. Journal of Image and Graphics, 2005, 10(1): 1
= 10. (in Chinese))

[13] GONZALEZ R C, WOODS R E. Digital image processing
second edition[M]. Beijing: Publishing House of Electronics
Industry, 2006.

[14] $h5, WIGERC. THEHLEDE FIERERE M. Jbnt: 4
AL, 2005: 27 - 30. (SUN Jia-guang, HU Shi-min.
Computer graphics tutorial[M]. Beijing: Tsinghua University
Press, 2005: 27 - 30. (in Chinese))

[15] BHRIE, T8, 4 8, S5 RahE R T 21 2 it
L. A DS TTREAER, 1999, 18(2): 147 - 151. (XIE
He-ping, YU Guang-ming, YANG Lun, et al. Research on the
fractal effects of crack network in overburden rock stratum[J].
Chinese Journal of Rock Mechanics and Engineering, 1999,

18(2): 147 - 151. (in Chinese))





