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Abstract

results in false detection of cracks and varying degrees of crack fracture. To solve these problems and implement detec-

In a complex background, the interference of uneven illumination, concrete bubbles, shadows and other noise,

ting cracks accurately,an algorithm of crack detection which combines mathematical morphology and region extends was
proposed in this paper. Firstly, images collected on the natural conditions are preprocessed using the method of morpho-
logy,and then Canny edge detection and morphology are combined to achieve the coarse detection of cracks. Secondly,
the regional extension algorithm is adopted for accurate detection. Finally, the cracks are processed to make them natu-

ral. Experimental results show that the proposed algorithm can detect the cracks on concrete pavement cracks accurately

and efficiently.
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BEMLI B 250 B PR 25 SKER, BIKERAEHRE P
MBEER FE 15,

®1 REQMBLDHT

F5 P R FE P R
01 0. 9347 0.9213 14 0.9348 0. 9279
02 0. 8987 0. 8874 15 0.9103 0. 9442
03 0.9127 0. 9334 16 0. 9705 0. 9628
04 0. 9650 0. 9421 17 0. 8826 0.7918
05 0. 8145 0. 7923 18 0.9128 0.9213
06 0. 9067 0. 9241 19 0. 9008 0. 8825
07 0. 8642 0. 8809 20 0. 8049 0. 8526
08 0. 8239 0. 8525 21 0.9121 0. 9332
09 0. 9621 0. 9543 22 0.9350 0. 9217
10 0. 8974 0. 9007 23 0. 8814 0. 8561
11 0.9152 0. 9803 24 0.8273 0. 8768
12 0. 8827 0. 9030 25 0. 8907 0. 9041
13 0. 9592 0. 9738 Ave 0. 5001 0. 9048

R O, RIS B BB R TR E LR,
RSN IR MBI B R E T 5 H KBRS, P HE2E
Ne FE 1T ATLIE W, A5 SCH H i 55 152 BE ORIE R A2 6 90 9 45
R MA BT HKE] 9020 b, i e TR & B A
IUEAS 38

BWIE AR THEES S REE LSS E
BRBGER W A B TR 55 AR %
MR 7P o S SR 910 B 1R) R TR P AR b T RAE TR RV, B
KB ERMNGE. LRERER, ZERENEEL
HENERBABREAERE, AFRFNEEE. T—
BRIV ZEE T E BN SECHT BB

2 % x W
(1] EFk. B, BT, 2T FERJ5 9 RS 4 0 Rt

s AR A %S TR¥MR, 2012,31(5):991-999

[2] Abdel-Qader 1, Abudayyeh O, Kelly M E. Analysis of edge-de-
tection techniques for crack identification in bridges[J]. Journal
of Computing in Civil Engineering,2003,17(4):255-263

[3] Fujita Y, Hamamoto Y. A robust automatic crack detection
method from noisy concrete surfaces[J]. Machine Vision and
Applications, 2011,22(2) . 245-254

[4] Rathod V R, Anand R S. A comparative study of different seg-
mentation techniques for detection of flaws in NDE weld images
[J3. Journal of Nondestructive Evaluation,2012,31(1);:1-16

[5] Gunkel C, Stepper A, Miiller A C, et al. Micro crack detection
with Dijkstra’s shortest path algorithm{J]. Machine Vision and
Applications, 2012,23(3) :589-601

[6] Yamaguchi T, Hashimoto S, Fast crack detection method for
large-size concrete surface images using percolation-based image
processing[ J ]. Machine Vision and Applications, 2010, 21(5) .
797-809

[71 Landstrom A, Thurley M ]J. Morphology-based crack detection
for steel slabs[J]. IEEE Journal of Selected Topics in Signal
Processing, 2012,6(7):866-875

(8] Jahanshahi M R,Masri S F. Adaptive vision-based crack detec-
tion using 3D scene reconstruction for condition assessment of
structures| J]. Automation in Construction,2012,22:567-576

(9] R, R EFEh4RBIRFERNERITE] TR
PLIE A, 2011,31(12):3382-3384

[10] #tF. EHBEEHNERWEHLEREMRITSERID] R
W HPRE R, 2011

(110 B8, XBr. EFAgan e asngsxl] &
PRET K440 . RPN, 2013,27(2) : 89-92

(E42% 290 )

[10] Juan L,Gwun O. A comparison of sift, pca-sift and surf[J]. In-
ternational Journal of Image Processing (IJIP),2009,3(4):143-
152

[11] Tola E, Lepetit V, Fua P. Daisy; An efficient dense descriptor
applied to wide-baseline stereo[ ] ]. JEEE Transactions on Pat-
tern Analysis and Machine Intelligence,2010,32(5) ;815-830

[12] Calonder M, Lepetit V, Strecha C, et al. BRIEF: binary robust
independent elementary features[ M) // Computer Vision-ECCV
2010. Springer Berlin Heidelberg, 2010.778-792

[13] Leutenegger S,Chli M, Siegwart R Y. BRISK: Binary robust in-
variant scalable keypoints[C]J // 2011 IEEE International Con-
ference on Computer Vision (ICCV), 1IEEE,2011,2548-2555

{147 Alahi A,Ortiz R, Vandergheynst P, Freak: Fast retina keypoint
[C]// 2012 IEEE Conference on Computer Vision and Pattern
Recognition (CVPR). IEEE, 2012.510-517

[15] Guo Y,Mu Z C,Zeng H, et al. Fast Rotation-Invariant DAISY
Descriptor for Image Keypoint Matching[CJ//2010 IEEE Inter-
national Symposium on Multimedia (ISM). IEEE, 2010.183-190

[16] XKZ.BEE. AFR, 5. KT DAISY #RFF st RIALE
B R RS R I EL ()], B SR e K24 B RBHEIR,
2012,32(4):70-76

+ 300 -

[17] Winder S,Hua G, Brown M. Picking the best daisy[ C]// IEEE
Conference on Computer Vision and Pattern Recognition, 2009
(CVPR 2009). IEEE, 2009.178-185

[18] Fischer J, Ruppel A, Weisshardt F, et al. A rotation invariant
feature descriptor O -DAISY and its FPGA implementation[ C] //
2011 TEEE/RS] International Conference on Intelligent Robots
and Systems (IROS). IEEE, 2011:2365-2370

[197] Mikolajczyk K,Schmid C. A performance evaluation of local de-
scriptors[ ] . IEEE Transactions on Pattern Analysis and Ma-
chine Intelligence,2005,27(10):1615-1630

[20] Ke Y,Sukthankar R. PCA-SIFT: A more distinctive representa-
tion for local image descriptors[ CJ // Proceedings of the 2004
IEEE Computer Society Conference on Computer Vision and
Pattern Recognition, 2004(CVPR 2004). IEEE, 2004,2:506-513

[217 Fischler M A, Bolles R C. Random sample consensus;a paradigm
for model fitting with applications to image analysis and automa-
ted cartography[J]. Communications of the ACM, 1981,24(6).
381-395

[22] Visual Geometryy Group[OL]. http://www. robots. ox. ac. uk/
~vgg/data/data-atf, html

[23] & . BHE. V. % —# ICP B k[]]. ERE T K¥¥
. BRBL2ERR, 2011,25(10) . 71-76



