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Fig.1 Photo of carbonation Fig.2 Image acquisition equipment and scanning image of carbonation
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Fig.5 Channels of HSV and their gray scale histograms
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Fig. 6 Comparison between carbonation depths

VBRI, BEAT A0 N R 2 | B R I
4 % iE
AR Aok AT TR - BRI B R R 2 | 3 T PR A AR 4 0 T — R i it 7 o | 3

Ao T IHSCBL AR ANACR. 2 2 AR BT AR, 07 A S AR G R T i AR Ee, AR T I A
JE, ST AR R b A B AR BE I 6 | RO I A i i HR O T i 4 R i PR A A A



24 KoOH K o 2013 46 A

iy
H

& % X #.

[1] MEHTA P K. Concrete durability-fifty years progress[ C] //Proc of 2nd Inter Conf on Concrete Durability. ACI SP126-1, 1991 .
1-31.

[2] BRp&ETT. HEEH TRMZ WS A M [M]. dba. PEES Tk 8 tt, 2003, (CHEN Zhao-yuan. Security and
durability of civil engineering structure[ M]. Beijing: China Building Industry Press, 2003. (in Chinese) )

[3] AMMOUCHE A, RISS J, BREYSSE D, et al. Image analysis for the automated study of microcracks in concrete[ J] . Cement &
Concrete Composites, 2001, 23(2-3) : 267-278.

[4] SINHA S K, FIEGUTH P W. Automated detection of cracks in buried concrete pipe images[ J]. Automation in Construction,
2006, 15(1) . 58-72.

[5] D%, ®h'E, BHiE. REE AR IESRIWTTE [ J]. BB TR7244E, 2011, 33(11) : 72-75. (WEI Jun, CAO
Long-fei, ZENG Yan-xia. Study on feature extraction of concrete structure cracks [ J]. Journal of Wuhan University of
Technology, 2011, 33(11) . 72-75. (in Chinese) )

[6] SEGURA I, MOLERO M, APARICIO S, et al. Measurement of the degraded depth in cementitious materials by automatic digital
image processing[ J]. Measurement Science and Technology, 2010, 21(5) ; 055103.

(7] J3/NE, B4R, SRR, CCD SHRHLSURIAZ BT T]. PIHLEE, 2003, 23(9) : 3941, (SU Xiao-hua, ZHAO Ji-
guang, ZHANG Hui-xing. Research on distortion of CCD camera[ J]. Physics Experimentation, 2003, 23(9): 3941. (in
Chinese) )

(8] &K, ARG S PAIUTRIE[D]. P92, P9LH 7 RH4E K%, 2005. (LING Wei-ran. Scanning image
processing system and software of the geometric rectification[ D]. Xi’an; Xi’an Electronic and Science University, 2005. (in
Chinese) )

[9] vk, L. HbiE R G —HARERERH L], MR 4k, 2001, 18(4): 283-286. (WU Bing, QIN
Zhi-yuan. New approaches for the automatic selection of the optimal threshold in image binarization[ J]. Journal of Institute of
Surveying and Mapping, 2001, 18(4) . 283-286. (in Chinese) )

[10] #R#E, E77. Matlab 7EIREE LSO EPIORIHI[J]. —WoR22 4. AZRBIAERR, 2004, 26(2) : 151-153. (XU Gang,
WANG Qing. Application of Matlab to simulation of concrete structures[ J]. Journal of China Three Gorges University ( Natures
Sciences) , 2004, 26(2) : 151-153. (in Chinese) )

[11] GB/T 50082-2009, ¥ i iR#E + (IVERE AN ANEREIRE T IEARHEL ST (GB/T 500822009, Standard for test methods of

long-term performance and durability of ordinary concrete[ S]. (in Chinese) )

Carbonation depth measurement based on digital image processing technique

XU Gang, SU Yi-biao, WANG Qing, DENG Qing
(College of Civil Engineering & Architecture, China Three Gorges University, Yichang 443002, China)

Abstract; In view of the deficiencies in the existing measurement of carbonation depth of concrete, a new
measuring method is presented here. The method of image acquisition (image of carbonized specimen) by using
improved scanner is introduced and a new idea of using the hue gray scale image to measure the carbonation depth
through comparison of every channel histogram of RGB and HSV is proposed. After that, a computer program GUI
based on Matlab is developed to crop, rotate, gray and calculate the carbonation depth of concrete and exporting
data conveniently. In order to verify the reliability of this new method, the carbonation depth of specimens is
measured by two kinds of methods such as a conventional measuring method as well as a colour gray scale image
processing method. The measured results show that the new method based on the special scanning apparatus is not

only accurate for reducing human error greatly, but also convenient in operation for reducing the workload greatly.
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