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Study of Self-adaptive Texture Template and Distortion Correction
in Multi-Gray Laser Marking System
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Abstract Recently, multi-gray laser mark is one of the most interesting fields in laser mark. But, the software used
in multi-gray laser mark can’t produce living, well-bedded, orthoscopic image. In this paper, based on multi-gray
laser mark and 5X5 evenly distributed template, the gray relationship of adjacent pixels is considered. Except for
marginal pixels, differential operation has been used to every pixels across the window of the size of 3 X 3 pixels,
then texture characteristics are discriminated locally. Based on the local texture in images, corresponding templates
are selected. Furthermore, the distortion for dual galvanometer scanning is corrected with the method of Lagrange
second-degree parabola interpolation, where the value of distortion in the direction of 2~ and y-axes are 80, 90,
respectively. The aesthetic appearance of marked images is improved greatly removing the effect of trace of
matchboard and distortion of dual galvanometer scanning.
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Fig.1 Laser marked pictures based on “one to one” principle

(a) original picture; (b) 50% threshold; (c) pattern dithering; (d) error-diffusing dithering
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Fig. 2 Symmetrically distributing template
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Fig. 3 Contrast of gray histogram

(a) before conversion, 256 gray grades; (b) after conversion, 26 gray grades
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Fig. 4 Comparison between (a) the original picture and

(b) the picture marked by laser with 5 X 5

symmetricallydistributing template
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Fig. 5 Sketch of difference calculation in (a) vertical
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and (b) right-45° directions
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Fig. 6 Self-adapt texture templates
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Fig.7 Laser marking pictures with (a) 5 X 5
symmetrically distributing template and (b) 5X5

self-adapt templates
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Fig. 8 Schematic drawing of distortion caused by dual

galvanometer scanning during the laser marking
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Fig. 9 Picture marked by laser with self-adapt templates

(a) uncorrected; (b) corrected

4 % ®

M 5X5 HA I RAEREI T £ KE B BRK
PRzl XS T 5006 BB B B B 3 45 O ik R Y
2R RS T W RNE. FBBESBRR SN K
JE%,%»%U)%%ﬁﬁ%%%ﬁi@l@%%ﬂﬁ%ﬁﬂﬁﬁ,
IO B B B & I SCEAR AR AT 2 K B R B B
2 » S WOEHR 2 B9 B 1R A b T R B B AR A,
BRI K BEFRITE W FIRAR BT H il
W SR AEAE T % i o [ R Y 0 B A B AT BT IE )
o i RS T BR T AR BE 43 40 5 | 2 B JL AT W A2
B, ER R REAE T PR

2 % xXx W

1 T. W. Ng, S. C. Yeo. Aesthetic laser marking assessment
using luminance ratios [J]. Optics and Lasers in Engineering ,
2001, 35(3):177~186

2 A. A. Peligrad, E. Zhou, D. Morton et al..
relating processing parameters and melt track width during laser
marking of clay tiles [J]. Optics & Laser Technology, 2002, 34
(2):115~123

3 T. W. Ng, S. C. Yeo. Aesthetic laser marking assessment

Dynamic models

using spectrophotometers [J]. Journal of Materials Processing
Technology , 2000, 104(3) ;:280~283

4 D. R. Alexander, M.-S. Khlif. Laser marking using organo-
metallic films [J]. Optics and Lasers in Engineering , 1996, 25
(1) :55~70

5 Yu ZXiaoshun. Distortion correction for dual galvanometer
scanning [J]. Laser & Infrared, 1998, 28(1) :45~47
BRUEFE . WRGEHM LMW AR IEL]]. #kh s, 1998,
28(1):45~47



