Detection of Defects on Welding Area Using Image Processing
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ABSTRACT

In this paper, we use image processing algorithms to detect the defects existed on a welding area automatically. It is difficult to detect the
welding defects because it is sensitive to lights and has irregular pattemns. For this reason, images are captured with 2 kinds of illumination
condition, and are processed by 2 different algorithms for each image. The first algorithm separates some ROI’s from the captured image and
compares the similarity of intensity between each divided region. The second algorithm extracts boundary information from the processed
image by the first algorithm, and calculates the length of boundary, curvature and base line area based on boundary information. The proposed
method showed high performance in detection and classification of defects.

7IHE
SHAY, AANE, IEY, WARRE
. = zsoryern Bt 2008, 12. 08

aAtER AR 2009. 03. 06



I.M &

S5 G- AEA, 2, AR Fo] oA #
HASHA AMEEI T Qo 1 FREE AL Frleln
Utk A FA LS AT NZE SHATHEE
o] BUglol ATH I &3 4TS glolv] S 434
AL 7l g0l o] w31 gl

SHAAE EUAARE WRAAE gloh Sebh At

ol o

T EUAALE, 4%
W AR g 57
Fo ool & A

Absh 2834 AAH

v

_,d
£ Jx

g2 e

A7 A 2] )

nE o o

o
u
o
o rok
=
e
!
>
>
rlr
o
o
e
2
i}

2 0

=
%
2L
fr o
_(‘>_IL
4
ok
~
>
£ 3 H

SHEFANN T4 AL §3 T H(welding
crack), 7] & (blowhole), 2 3} B (spatter), <1} # (undercut),
9 ¥ H(overlap), &Y EFH, el 1 A do] 9o}, &7 F
e Fxol wdol AN A2 A gdolgr 3
HAAEA F2E0| g 74 2o, 7|5 43 3
& Qoll 7h27h ol g o] A7) e dAdol ) AnjE =
|3 F 88 35N 7 EY 240
T&olu S st ulAkste] WA
ShH|= o) AA Kol Fo] A7)
S a&o] B¢ s £24EA g 2 o
ot sz AUS 82 T4 ol ZAY A 9o) §
ol S 27k ol A= A9 FA s

71E9] QA HdE £4 153 Are LAt
’d ) 7} 2] 73 AH(Radiographic Testing) 4 & 2 & &7 5-¢]
AE A& &4 ol A9 F4o B Ay
121 8 oS AR AT AT HE L £ 7o) Bak
T7H3] AT

2 AT M= St
Bl & o] &-3to] £
o A1zkshA kg5t z
a7 il £4 2
28l 22k A A A A

iy
.‘E‘_lhb{

ot
ox
o

7 T
o

e gl K
rlo

¢

A

g 45337 SaA

SRS ERES

J

=

o

ol

]

» gg{_g
@ do Mo n

o iy oy oY
B

> 1
— ol
ol
32
v

o

o
PN

o

it

ofp

o m

. AlIAE 72N

¥ A7 A48 A8RA ] THL 19 13 2o
o, CCD 7hvlehs} B2 A AL E AHEsh £ 52)
48 4530 &4 AFe] §F WE e F ol AA
ANSEE 29 20 WA T g Jue B
shsich 3 Al Gk £ AR Y EEE HA
slokshy] ol 2 BAAAN dET 182
WA e 837 FAAE AEsf okt g x
g &Rl AFAAA F53

a8 1 A ER
Fig. 1 The test device
I ZE A4S gmalE

3113 H & ¢y E

17 A4E ¢S £45 B9 28 f57E 0
gaby) g o o] Babd A WA e A
Palsle] fAl BY 2 E 2 49S 159 2
& NTERRE A3 §5E BRdtth o971 AR

=1 A [e]



P FYRT AT = EA A3 A5E

1 Zgds 2ugd BYY mU ZYRE oE

N7H2| ROL B3|
Z1ZI9| ROIQ| BM S|AETY HM
ROIZEOL M2t 4 HA
SME J[EROI1SY

d™ 2 1x d& L12F AT
Fig. 2 Structure of the first detection algorithm.
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Fig. 4 Structure of the second detection algorithm.
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Fig. 9 The defect detection of weld zone captured by
the first illumination condition.
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Fig. 11 The defect detection of weld zone captured

F
Fig. 12 The inspection baselines and boundary of

welding zone for each defect image.

by the second illumination condition.
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Fig. 13 The curvature of the upper and lower
boundary for the first defect image.
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