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Abstract The butt weld is common in the friction stir welding. The assembly quality of the weld, which could
have a great influence on the joint performance, is generally described by gaps, misalignment and non—centering of
probe (NCOP for abbreviation). Linear structured light is a common method for extracting the characteristics of
welds. Nowadays, the contour information of the weld is mostly represented by discrete points based on linear
structured light. How to efficiently extract the contour information of the weld from the contour points becomes a new
challenge. This paper proposes a method for evaluating weld assembly quality based on machine vision, which
converts discrete contour points into bitmaps, improves the recognition reliability of line features by using anti—

aliasing algorithms, Then, the assembly quality information is acquired for weld assembly quality evaluation.

Compared with the traditional discrete point fitting method, this algorithm has obvious efficiency advantages.

Key words Weld assembly quality evaluation , Machine vision, Friction stir welding
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Fig. 1 Diagram of quality measurement system for
the welding assembly
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Fig.2  Weld contour based on discrete point

B3 P g b g
Fig.3 Jaggies in bitmap

PR VT IR AN 2 S B B LTS B AR,
M HL 25 R AR S UR AN

g5 LR WDk 45 56 B AR B B A i Ak
KA RN R I 30 2 B S AR R R
PR BRI, T O A 4% 2 T R A T R A
JEAR SR AF 5T T A
2 ETFITEN MR AR R SRS

2D HOGHE F A T KR i, LA Ay B4 A B
BETRTE A AR AT B o AR SCHE S A KR AR RRAE IR B B
F2 B X BT RS B AR AR R AT . PR
18 2 (1) FEF B s AR B A 5 (2) 3 R /i
BLRAFAE 5 (3) AR H ELZRAHXT 0 B AR B, FREUR I AR
[y e s
2.1 RESEHEMIKEAE

WE 4 iR, B e 8 — ik 617 8001000 M4
RO, LLE R 22 LA R TR A x Bl ) 4 ) 181 R
A, 2 %l ) 2 ) 48 1] R0 &1 R P R
K BEAE T E 255, B o, BEAIARIR & S
22 A0 F 3 o) 7 %) 4 B 5 o4 0. 02 mm, U A& K K] A
IR /NA 16 mmx20 mm.  LI-V7060 14825 (A %5047
LRI 15 mmx16 mm, HAFGEE 040 F {20z} 4
PRZ o B a0zt A br R AR BRI 5 B Aol X 5,
WA ] T e 2 S A S A A L

{(c.c.)ieltnl] (1)

WA () FR—FAH 0 A BB L
FCAHEAC R | B — A 23 1 o A2 A AR bR A7 4
FHAE T2 htp://www.yhelgy.com  20214F 45 631

B4 36T Bis A i
Fig. 4 Bitmap based on scatter points

S R IE 5 MR L EEET LI Ei's 2T BN S ]
800x1 000 [ 3z [ I, A4 T LA 0. 02 mm A2, 43
SHIAE 2 7 1) 1 2 5 i 0 450 8 6 B A L 64T 88 BT R
B, BERUS BTAE BRI BB Ry 0, AR R B, L
A B ALY IR BEE Ry 255 AR AT, &, T LR
T SR A A 31— R B A f Bk (B 4) .

F A SR AE BT D 1] ) 0 e A B AR T, 7 o 7
] A 0 24 B R 0. 02 mm, $8 BRAF B « 77 1] (1 AL bR
{ A J2: 0. 02 mm AR5, BRI AR A7 78 A I 15 25 5 (R
B, B TR 2 5 [l B /N AR E R 0. 4 um, L 0. 02
mm SRAET, Sl BRI 25 . R TR 2 1
THS R B O AL H B “FR 5, W S R R
T 1) 2 Ay I 252 1) B R B T A ke TR M, O
Siit B A T LA £ L BRI 22 T

R T R bR R U ) A, A SR — el i
FHAB AR ZE SRR IR — A58 B AU “ B 14 7 48 R
BT R (B 6) o X TAEE — el (C,. ). 8
1 775 ) R AR A AN B U Py PR R e
PR ARSI (o k), (ko k) 96 2R 5
K&



. SRR BEAE

B =uensns

K5 iR 22 T A B 4 T R
Fig. 5 Aliasing caused by truncation errors
.
*0.02
C, 2
k= floor| — @)
0.0
k=KL + 1

A3 (2) H floor () pRELR 7R [0 FHURE . PrAREY
JRBEAH g 6 2 T A A

g! =round|255 X |1 -
0.02

C. - k' x0.02
s A3)

A H Y round O pRELE /R HE . PAL YK
JEfE g 22 T A~

SRR R AR

BERBRAE

e
-

Ko “Publih e BT e wor ks B
Fig. 6 Diagram of Anti—aliasing
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Fig. 8 Diagram of recognition results of weld contour
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Fig. 10 Experiment on weld assembly quality
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