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Efficient Semantic-level Inpainting for Cracks in Single Asphalt Pavement Image

CUI Er-Yang, LU Na, YAN Zhi-Wen
(School of Information Engineering, Chang’an University, Xi’an 710064, China)

Abstract: The original damage-free pavement image is of great significance for analyzing the evolution details of
pavement damages and formulating the next maintenance plan. However, the initial state corresp&nding to a pavement
crack image cannot be obtained in field acquisition. To obtain the corresponding damage-free pavement image, this study
proposes a deep image prior-based unsupervised crack image inpainting algori‘!thm for asphalt pavements that enables
efficient semantic-level inpainting of cracks in a single pavement image. Specifically, a robust principal component
analysis algorithm is used to remove the vertical stripe noise on' the surface of the pavement crack image. Then, the
maximum between-class variance method and morphological processing are employed to obtain a binary mask image of
the crack area. Finally, the crack area is inpainted with the proposed deep image prior-based inpainting algorithm to obtain
the final damage-free pavement imaée. The proposed method is evaluated on a dataset of self-collected pavement crack
images. The experimental results show that the proposed method can effectively achieve semantic-level inpainting of
pavement crack images as it significantly improves the peak signal-to-noise ratio and structural similarity to an average of
43.3823 dB and 0.983 4, respectively, compared with those of the traditional methods and it also achieves a high speed.

Key words: pavement cracks; streak noise; image inpainting; evaluation; convolutional neural network (CNN)
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TJE At T PR T B T AL A A A T AR T AR
TR UM VRIK BT 45, H R i
B AR, BT AR B R R A B R S
SKHIME.

P 2 0 IR 5 b 0 32 8 Xk AT L, Bl
B UG b 2 RR I — T THRY), ey 53 b G507 1
BT IR ST BT I 2K,

Fe Gt 7 AR AE B AR AN R W] 3 9 5 T4 B
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(2) SEHARALLE (SSIM)

FE SSIM it 5, 45 5 — KRG T B x A —
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ﬁﬁz‘%&zui’iﬁ%\jm, B ERIRHBE N 1000 X

B S, e R 0 S |

SRR R RS Nz ~ U (0,0.1), 1 F LR WK E N

0.01, b FRFFIEN B AIZ /NN 5 3, BB
I RIEAIRELN 6 000 X, A3 R H )72 Adam 1
fhgs.

® 1 MEESHER
HSH Hfh
z RW*H - 1(0,0.1)
My, Ny [16,32,64,128,128,128]
kq [3.3,3,3,3,3]
ky [5.5,5,5,5,5]
num_iter 6 000
LR 0.01
optimizer B A(‘m\
% -
-

L 3
4 g%éﬁ% \ -
“4.1. RPCA KRR LA 018
Lot R T RPCA B30 6 1 4 4% P15 2 1 1)
BOR A GO 75 AT bR B 6 N RETRERN R IG
BT 4R G, B 4 EHER R A LK h &5t #
BYAS B % 0 45 FR. B 7 AR A RPCA Bk A3
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