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Performance analysis of crack detection noise removal technique of
road pavement according to 3D profile data and road pavement
crack depth variation
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Abstract This research studied the noise removal technique of the road pavement 3D profile data and
the method of highlighting the characteristics of the object. When the col noise removal technique was
applied, the longitudinal cracks were expressed prominently. In particular, microcracks with longitudinal
properties were expressed remarkably. When the val noise removal technique was applied, it was
possible to express the cracks in the transverse direction to emphasize. In particular, it was found that
the col and val noise removal techniques were significant as they were able to remarkably express
microcracks with lateral properties similar to the cal noise removal technique. Therefore, a relational
expression was derived using the strengths of the two techniques. Moreover, a three-dimensional data
expression method was derived that removes the noise of the 3D data by applying the relational
expression but emphasizes the longitudinal and lateral cracks. In addition, in the pan, diagonal, and
all-around noise removal techniques, the actual height of the road surface is expressed in the shape of
a contour line. It is expected that the section in which the height changes on the actual surface exceeds
the threshold. It was found to be a limiting point that appears because it is expressed as a change value.
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Fig. 2. Road pavement survey vehicle
equipped with 3D laser scanning

camera

(a)

()

Fig. 3. Image conversion result of road
pavement data
(a) Road pavement data in 2D image
(b) Road pavement data in 3D image
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Fig. 4. CSV Data File of Pavement 3D Data
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Fig. 7. pan comparison image
@ ®) (a) Road pavement data in 3D image

. . . (b) Result of applying pan noise removal technique
Fig. 5. col comparison image

(a) Road pavement data in 3D image
(b) Result of applying col noise removal technique
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(2) )

Fig. 8. diagonal comparison image
(a) Road pavement data in 3D image
(b) Result of applying diagonal noise removal
technique

(2 b

Fig. 9. All around comparison image
(a) Road pavement data in 3D image
(b) Result of applying All around noise
removal technique

534

>

4. U-net st

4.1 U-net &

£ A7 ko]= AA 7[HE vlwsty] gt o
2 7IHE 49HE A5 st #EE HAESt
7] 915l U-net U345 HdS AHESHT U-net <1
IA5 292 URF FH9] Encoder?t Decoder HEY
37 F45o] 9loH EncoderZ VGG 16 22 &
git}, o B ZEe AREste] #8 EEol 9l
£ IS 03 1Ao] FHoE sty #+E G0l st
utA3E A5

AFA s 2l 3h5S 919f Fig. 3 (99 22 71=2 Al
2 7]& °F 10,000 * 3,404 DA F7]9] LEo|uR S
ARgEHEE E2olujx] 50042 71ZSZ 1,024 *
1,024 Bd Afo|zg Hilelgle). o] % F A S
AA 5,000%9] sssdolelE &85ttt A dlolE
9] 80*E sh&H|olEl(4,000°) 2 A5t HA dlolH
9] 20%% AZTI°lE(1,000) & FE319c}. sh&to]
HE 2d 802 #39 AAE st Fig. 113
ol 7155kt

input
image
tile

=

) b
}

-kl N X ¥ R—
[ aia
|

output
™ segmentation
map

copy and crop

[ofiel] 0 [eitem #max pool 2x2
e e 43 8 4 up-conv 2x2
- conv 1x1

Fig. 10. U-net Architecture

olF & 4,0004<] SHEH°IEE 71L& epoche
3002 Agstel S4e ABsHT SHE U-net &
15 B8 ERolu|AE BYT A FAR 73
e Golo] the) vhazst SeE Hetd 2 Qo]
A Fig. 3 (@9 22 ERo|uAE B3 niadE &
3 ot Fig. 3 (b)2h 2L olHsioln| g B9 v}
223 999 TYYL YA oR F4to]
3l ZF

AEoH9 o] A3 0|83} 7 ) HES va

\e

i

o

>
€4

o el

%A

T



Fig. 11. Crack Labelling
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Fig. 12. col comparison Analysis Result
(a) Crack detection result
(b) Grid analysis result

(@ b

Fig. 13. val comparison Analysis Result
(a) Crack detection result
(b) Grid analysis result
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(a) Crack detection result (a) Crack detection result
(b) Grid analysis result (b) Grid analysis result
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Fig. 17. col+val comparison image
(a) Road pavement data in 3D image
(b) Result of applying col+val noise removal
technique

(a) (b)

Fig. 18. col+val comparison Analysis Result
(a) Crack detection result
(b) Grid analysis result
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