Detection of Flaws in Air Deck using Non-Destructive Testing
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ABSTRACT

In this paper, we propose an effective method that automatically detects flaws in air deck by using non-destructive testing. First, Gamma
correlation transform, 7 * 7 and 13 x 13 Sobel mask apply to the image of air deck acquired non-destructive testing in order to detect the edge
of the image. Second, the edge detection area is smoothed and corrected by mean binarization method. Finally, the region of flaws in air deck
is detected by a labeling method after removing the noise by the erosion and the dilation operation. In experimental results, we showed that
the proposed detection method is effective in air deck.
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Fig.1 Gamma correlation transformation image
(a) Original image (b) Gamma transformation image
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Fig. 2 1313 mask (a) Vertical mask (b) Horizontal mask
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Fig. 3 7x7 mask
{a) Vertical mask (b) Horizontal mask
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Fig. 5 The result image by smoothing and mean
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binarization method in 77 mask
{a) Histogram smoothing (b) Mean binarization

Fig. 4 Edge detection using Sobel mask

{a) 7x7 mask (b) 1313 mask
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Fig. 6 The result image by smoothing and mean
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binarization in 1313 mask
{a) Histogram smoothing (b) Mean binarization
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Fig. 7 The execution process of erosion operation
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Fig. 8 The execution process of Dilation operation
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Fig. 9 The result image executed the erosion and
dilation operation once in 77 mask
(a) Erosion (b) Dilation
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Fig. 10 The result image executed the erosion and
dilation operation twice in 1313 mask
(a) Erosion (p) Dilation

(i
a
2

2 rRoNE A% A% LE
g olgad 23 oI e AE . e Il o]
o 22 )W e o) Sao] S AE BT B w2l
HeAg 99 A2 98 e 718 FAA 2
7 52E o8dd TE AW 248 U
GrassFire 7] & 4-83}e] R&¢ A7etn B3 4B
o Aol Y= AT BE VG

O™ 117X 7 vp2A8) 13X 13 wp2 A7 42 A4

B el AL AA B F, 2ae 19S5 83l
A% e 2E Ao,

(@ ()
a8 1. Aet 9o 4% Z3)
(@ 7x7 otA3 (p) 13x13 OfAZ

Fig. 11 The detection result of fault region
{a) 7x7 mask (p) 1313 mask
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(a) Conventional method (b) Proposed method



A FARFNEH =TA A15A A9x

PEEERELT B REELEEE e
Aehe) A% Ao W e b F R Y] E
A% ERHoE AYS AEHE 4 s
482 Fahol FAsAE T2 v A}
A A GGt 7 392 JLE Aol A g
$ol= ke W oz R8s AYL AET
AS7HBBAAL, G FAL A9 F o) v
SEEDEMEE ERE S R
2 AEss 297wt

G5 AT Y AY

ol oY £0 s or S 2L
[0 of rff ox 2 mo Ok

th3

213

=
o Mo
N

i
= —

m.]ﬂ:o_l_,
ot ok ok
w12 N gy

dy mo o
M om

o <4 rr ok
~
rE & 4o

£ 12 do
M of
Topue
ox ¥ rx K

o
2
1o

ok

e

[1] D4, 7], 2 E, o]d 3, “OAE WA S
o] &3 SRR HRAHAL A& g ete] F
Al v o) 8] =7, H453, pp.12-14, 2005.

2] JHF, WAG, AFA, 2SI E o] &3 FRE
Wie dd R s A HE) FAEAF ey
20043 EA st a] =87, A3, pp.1652 -1656,
2004.

[3] A=, ol 4E, 233}, "ulgty] AL ok Azt
Hao A AE QA Aoy ehstaee) ey
Aetnj~E 29 7]s, A 108, A 4%, pp.358-371,
1995.

[4] A3, G2, “HlF3 FALE o] &8 Azt A=
o] B A&, A=, 53, 33,
pp-321-326, 2010.

[51 K. B. Kim, H. K. Yang, SH.Ahn "Recognition of
Concrete Surface Cracks using ART2-based Radial
Basis Function Neural Network,” Lecture Notes in
Computer Science, LNCS 3982, Springer, pp.279-286,
2006.

139, 24 @, “ART2 718 FA5E o] 8 22
SUE Euel FY BB FFHSYREY

3] =87, 123, 108, pp.1897-1902, 2008.

o Moy

(6]

m o

1870

KRk

2 2 (Kwang-Baek Kim)

19993 ; FAd) 8
AR} A AL 82 (o] BEkAl

19973 ~ &) - N etn

- AFHFe ws

2000 ~ 8 A : FFAFE G R oA L =EA
AR, BTGP RT3
st&lolAl R =8 AR

ARk B =, g4 AT, FAA FnYF,

DEEEREL LR

Z X #(Jae-Hyun Cho)

19983 29 : FAt| g

AR A ARSI} (0] 8HEbA
2001~ @A : FArbEY tieta

AFE Tt w
20113~ A g njr]oigtg] o] A},

S XA B S8 o]Al
KA EoF: HA o] &, ARz, Fd A4,
QFAZFA| 2 E



