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Computer Vision-Based Crack Detection and
Measurement on Concrete Structure

ZHOU Ying*, LIU Tong?

(1. State Key laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China; 2. College of Civil
Engineering, Tongji University, Shanghai 200092, China)

Abstract: Crack detection and measurement are accomplished
by manual detection with crack scales, which is time-
consuming and money-consuming. The research was proposed
to detect and measure the cracks on the surface of concrete
structure, based on computer vision technology. The
measurement device was consumer-grade camera, which was
relatively inexpensive. Crack detection involves image

blurring, image enhancement, morphological operation,
image distortion calibration, connected-domain labelling,
isolated point elimination, and crack segmentation matching.
Furthermore, the research calculated the length and width, as
well as records and development direction of extracted crack
pixels. Moreover, in the monotonic loading test of reinforced
concrete beams, after taking photos of cracks on the beams
and compared with the results by traditional methods, the
proposed method attained the decent precision of the

computer-vision based crack detection and measurement.

ks HH9: 2018-10-18

Key words: concrete structure; computer-vision; crack

detection; crack measurement
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Fig.20 Calculation errors of crack width measurement

5 4t

F2 SR T AL BE IR B AR I 2 4 B
FEBLAS SEEHEA TR, BF S A A4 45 P AR T Ak BT
AU PIR3. SEd ATR B+ R 7 in 2ik
S0 P $R H A SR BEAG I 553 B AT A7 LA B A 1
ks 5T DroT s RER Y

(1 ikt R EE UM B35 1S TE B R
22 B/ BTR B -, X 3 T TG 0.2 TR B R AK
BT X R 2B B 2 B IR BE U
ROR M TR,

(2) TEARBLPEIRAEMT , P B R 6E
3T R U5 2 T ) 4 A BEAT IR XL B i A B
TR ARE PR BAS s XHFUN H AGZREE L BEAT R BT 1R Y
FWT 5 RBON HER.

() MFTiE MR RHIFIE TR RERE,
TSR 55N E RAATI L IR ZE W E T DA,
REERR R , I BRI, XF 348 58 B AT 1
B AR IREFEHITE 0. 05~0. 10 mm P, 4E T
JBEBOAR, MR

SEHk:

(1]

(2]

[3]

[4]

(5]

[6]

L7]

L8]

[9]

L10]

[11]

(12]

[13]

[14]

[15]

AR, ward, X, % EFIEVINEN SRS IR
(7], A AT, 2018, 51(11);: 17.

ZHOU Ying, ZHANG Lixun, LIU Tong, et al. Computer
vision-based structural system identification[ JJ. China Civil
Engineering Journal, 2018, 51(11). 17.

FENG D, FENG M Q, OZER E, et al. A vision-based sensor
for noncontact structural displacement measurement [ J J.
Sensors, 2015, 15(7): 16557.

FENG D, FENG M Q. Vision-based multipoint displacement
measurement for structural health monitoring[J]. Structural
Control and Health Monitoring, 2016, 23(5): 876.

YOON H, ELANWAR H, CHOI H, et al. Target-free approach
for vision-based structural system identification using
consumer-grade cameras [ J]. Structural Control and Health
Monitoring, 2016, 23(12); 1405.

YOON H, HOSKERE V, PARK J W, et al. Cross correlation-
based structural system identification using unmanned aerial
vehicles[J]. Sensors, 2017, 17(9): 2075.

CHA Y J,

detection using convolutional neural networks[ J]. Computer-

CHOI W. Deep learning-based crack damage

Aided Civil and Infrastructure Engineering, 2017, 32
(5): 361.
GIBB S, LA H M, LOUIS S. A genetic algorithm for

convolutional network structure optimization for concrete crack
detection [ CJ// 2018 IEEE Congress on Evolutionary
Computation (CEC). Piscataway: IEEE, 2018; 1-8.
YAMAGUCHI T, NAKAMURA S, SAEGUSA R, et al. Image-
based crack detection for real concrete surfaces [ ] .
Transactions on Electrical and Electronic Engineering, 2008, 3
(1) 128.

FUJITAY, HAMAMOTO Y. A robust automatic crack detection
method from noisy concrete surfaces[J]. Machine Vision and
Applications, 2011, 22(2). 245.

NISHIYAMA S, MINAKATA N, KIKUCHI T, et al. Improved
digital photogrammetry technique for crack monitoring [J ].
Advanced Engineering Informatics, 2015, 29(4): 851.

CHOI S, SHAH S P. Measurement of deformations on concrete
subjected to compression using image correlation [ J .
Experimental Mechanics, 1997, 37(3): 307.

PAUL S Heckbert. Graphics gems[ M]. Burlington: Morgan
Kaufmann Publishers, 1994.

OTSU N. A threshold selection method from gray-level
histograms [ J]. IEEE Transaction on System, Man and
Cybernetics, 1979, 9(1): 62.

ZHANG Z. A flexible new technique for camera calibration[]].
IEEE transactions on Pattern Analysis
Intelligence, 2000, 22(11): 1330.

ZHANG TY, SUEN CY. A fast parallel algorithm for thinning
digital patterns[J]. Communications of the ACM, 1984, 27
(3): 236.

and Machine





