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A Study of the Comparison for Performance Advancement of Seam Tracking in
Gas Metal Arc Welding

Jeong-ick Lee*

—Iﬁ Abstract j{

There have been continuous efforts for automation of joint tracking system. This automation process is mainly used
to do in root pass of gas metal arc welding in the field of heavy industry and shipbuilding etc. For automation, it
is important using of vision sensor. Welding robot with vision sensor is used for weld seam tracking on welding
fabrication. Recently, it is used to on post-weld inspection for weld quality evaluation. For real time seam tracking,
it is very important role in vision process technique. Vision process is included in filtering and thinning, segmentation
processing, feature extraction and recognition. In this paper, it has shown performance comparison results of seam
tracking for real time root pass on gas metal arc welding. It can be concluded better segment splitting method than

iterative averaging technique in the performance results of seam tracking.

Key Words : Performance of Seam Tracking(-273841 322 AJ35), Vision Processing(B)7d A 2]), Root Pass(FE. -&-7), Previous
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Table 2 Tracking results of V groove on 5, 7, 10
degree by iterative averaging technique

error(mm) | mean | maximum L
- standard deviation
deviation error error
5 degree 0.08 0.24 0.27
7 degree 0.16 0.44 0.29
10 degree 0.33 0.68 0.42

Table 3 Tracking results of V groove on 5, 7, 10
degree by application algorithm of segment
splitting method

error | mean | maximum -
deviation error | error standard deviation
S degree 0.15 0.14 0.28
7 degree 0.07 0.33 0.23
10 degree 0.14 0.35 0.23
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Appendix 1 The algorithm to find the right, left and center reference point by iterative averaging technique

* Algorithm for average (mean value),

Find L whenZ, >z, Z,,, <z, 1=L=N(L: Left side of Fig. 2 profile)

Find R whenZ, >z, Zp_y <z, 1< R< NR: Right side of Fig. 2 profile)

* Algorithm for right and left reference point

Left reference point:

A 2

Repeat
1.If (4, < (—Z-‘rtole'/‘ance)), k=L..1
Then L =k

1L

== =M. Z
257 127

Until Z 2 (?~ tolerance), vke (1,1

Left reference point = L

Right reference point:

zZ EN
Repeat
LIf (4, < (7+ tolerance)), k=R..N
Then R = k
1 N
27" ore 57
Until Z = (?7 tolerance), vEE([R N

Right reference point = R
* Algorithm for center reference point

Center reference point:

Find k when Zy < 4, k=L..R
Center reference = k
A7IH oy A 22 YERd diolE o] A, N; 2

5 RRA o) A 2 BE 3 Z; ZRo 4 93
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Appendix 2 The algorithm to find the right, left, and center reference point and rootpass welding point by application
algorithm of segment splitting method

* Algorithm for average (mean value)
First Average(mean value)
_ 1 n

“1y.

2 ne

Find m, when z, > 2, ., < L oy =h2en—l

Find m, when 2, > 2 0 Zm1 < my =n,n— 1,2

>

z
(where, m, and m, are crossing point of mean value line and V-groove)
* Algorithm for right and left reference point
Left reference point :
(2y—2,)

v —v,,)
i lax Y, —Z, +4

' Vel

Find L , d is maximum Value

ny

a= =z —aXy
1

m my

L=1,2,-,M — 1,

Right reference point :

(271 - Zm2)
— — —_— X
- 1)72,”2 U‘/\ym2

¥, —v,,)
d= X Y= Zp 1
' v +1 ’
Find R, d is maximum Value
* Algorithm for center reference point
Center reference point: (To find a minimum point)
Find A when Z,- is minimum value, L K< R

R= MMy +1,- N—1,N

* Preparation for least square error method
Find Z,_,.%Z,,, when Z, is minimum value, LL A< R
Find D(Z,Z;_, ), D(Z,,,Z, ) (D: distance)
U D(Z2Z._, )>D(Z, 2, ) (Z is situated on left )
then D(Z,Z,_, ) < D(Z,, ,Z; ) (2, is situated on right)
else then D(Z, 7., ) = D(Z,.,%; ) (Z, is situated on center)
* Algorithm for rootpass welding point: (Principle of the least square error method)

Zp = a, Xy, by, Zzp=ap Xy, +hy
Yo e
oA7VAl, 2 22 o] Wk 2 AR oluX] A z R,y A omAY A

my, omy 3 VED Fatddo] thie 2923 Ny A ojujAAt H o] A4

z 3 ARl olux ) A 223, Z ; A olnAY dAe AR 2#3Eg)
y, 3 A olux|el iR yHEZE Y A oluxAF A ivn yREZE,
My My o5 om AR A} o, ©A AR o]u]A




