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Extraction of laser stripe center on rough metal surface
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Abstract: To extract the laser stripe center of a rough metal surface accurately, an extraction method
based on light cutting was presented. Firstly,the noise source of an image was analyzed by the image
morphology, then the noise was converted into a granular shape while the continuous feature of an ef-
fective laser-stripe was still kept through an image enhancement processing. The noise and the laser-
stripe were segmented by counting the connected areas of the image, and the denoised binary laser-
stripe image was taken as a mask to be multiplied by the original image to recover the gray scale infor-
mation of the laser-stripe image. Finally, the denoised laser-stripe center of the gray scale image was
extracted with a barycenter method. Experimental results show that the laser-stripe centers extracted
with the proposed method all locate in the laser-stripe region. The average error of the center extrac-

tion of a much-noised straight line laser-stripe by this method can reach 0. 337 5 pixels.
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Fig. 1 Diagrams of metal surface with and without noise
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Fig. 2 Comparison of morphological characteristics

between laser stripe and noise
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Fig. 3 Flow chart for center extracting algorithm

3.1 BREXBREXRI

2% o M P K 8 A R B2 B OB R I Y
Pl 5 X Jal PR 5 K R 3 52 119 2% SO 245 R IX 3
ASCLAE 4 B s 9 225 BU 64 & B X B AR T 42
JEARE R B, A AR P I 2D ) R SR
Y B e TR AN 5 7 H r e [ AFE e g M
ARG A ) 0 3 2 AR R 2k e 4% e 4% B
F4 I P TR DR RO 4% 26 AL EL ARG 2% 1Y K JEE fRL AL 7
[l — k¥ o PRI G 2 4 Mg A ) AR J L A S
K1 Sobel £ J8 5 1~ 45 4 58 7 ik » Ay s W)
AR H S A 8 70 DXSURR AR IF fiE 25 B 18145 Hh 22 4
ZEME R, M 2a 117,20+ 1 518 — B ooy
B EEHEAEA w Csat) o XTG£ ) EAT R AN
e

a b
glry) = D) D w0 fets.y+0 . (5)

s=—at=—b

M a=b=1 W15 T Sobel # B8+, H T L%
Preis X H =
V= (e +225+2)— (2, +22,+2) |+

[ (2522 +2) — (21 +22,+2) |, (6)
Horfr2, G=1.2, -+, 9) S YT AL BLET 11 6947 51 I
P8 2 {H - Sobel #4545k 1 fir A Ak B4 R b
FBUEANN 0, 3 R 5 DX 3 A me Ay 0
L L fE ] Sobel 38, AT DA 2% B 4% HICZE B0RE D' B4
Jei) EEL Y K B AN 72 B 2B A A8 1 /N IR T 5 R
RN R SR E SRS RN R TR S TP
PR AR . — 7 T4 & 1 BURLOGBE A4 0T bERE i
R [ S B 0 0 DX 405 o) — 5 THT AR GF
MR FF T ARG TR i 6 () Irs .« 75 LA
PG B K - 2 (B O A R AT RS ) — (B AL 23

H S 43 B ORI R T S5 BE L RS AE SR A
27 1S LR HL Y /)N THFR A X 100 M X A3 I
FeAFER A NE 6 (D TR, X 2 FIEZ
14 /\ 3% 388 X3 T AR AN R) A e g, R, 6
R A R S WA R N Ok TS e o s =]
ST A E DX IE R, A =20 F R
0 B — 2 I R G0, M 3 58 0 RS H g g A
FHF) CCD 8 H BE 25 e . I A N & RE M
B, MR B 4 T B TR 15 MR E L
PN A A TR B R AT AR 4 R AN T
L 17 3% 30 DX 2 B TR K B 17 3 3 X I
POORER . b AR TMRA L DR TSR W
6(c)rw .

B4 gy ik K5 s Eg
Fig. 4 Mesured object Fig.5 Original image

Ca) M6 B 34 5 s 1) 145 (b) L E1%

(a)Gradient enhanced image (b)Binary image

(o) W5 1 15 (D4 K 18]

(c)Denoised image (d)Gray image of laser stripe

() aeH L

(e) Laser stripe center (f)Enlarge image of center

(D77 Hhe 42 W8 S ik ok 14

extraction result of laser stripe
Bl 6 JeAH.o BT RS B

Fig. 6 Center extraction process of light stripe
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Fig.7 Example of center extraction result of laser stripe

() K BE B0 75 (0. 99)

4.2 BHEFIRIHPOSHIRELLR
SEH R A 4 RS i 225 L
F14 < J s L N0k AR 8 T 6 P 9 R BOL AR 2



A S ORDRE 6 J8 2 DG o0 3R U K 2143

(a) 1% %E X 3 B

(a)Location of selected area

(W) B O FEIEAE 2w K BE 73 A1 s B

(b)Gray-scale distribution of image in box2 of fig. (a)
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Fig. 8 Selected area in accuracy comparison experiment
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