®34% H3IMW
2010 4£ 5 7

LASER TECHNOLOGY

Vol. 34 ,No. 3
May ,2010

XEHES . 1001-3806(2010)03-0389-03

— 0 3 A0 B S 2 B B R AR R

At K ET PHE KER
(PR RE BTS5EETELR, R 430074)

WE: O 7T REBOCKE BGARCE R RE  H R E BRI ICH B MBS 895M D BT, R A R A B o B £
T BE X b 1T B AT 202 , 31 AR R MBOC B B X AT 2 B inic . BN EOERR RN S REMBEIRKE R LR,
R EAERERBOMCH E#T T RBRIES R .. 8RRV, SERNBOLKE BBARCFEM L, = wEir
HERCHRAR T 5 PR K BE R A C Y SE U BT, (Rl SUARAIE A in i R pr e B i %07 B 0R T A T 68 B Ar it

o R EEOEEB RO EEREE XL,
LA BOLEOR BOthie ;U KE RS
RESH#S: TG665 THERERIRFD: A

doi: 10. 3969/j. issn. 1001-3806. 2010. 03. 029

Research of a new method for marking laser-induced gray images

SITU Jia-min ,LIU Yu ,YAN Mu-xi,ZHANG Xico-yu
( Department of Electronics and Information Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to reduce the complexity for marking a laser-induced gray image and guarantee the marking speed and

marking quality, the gray image is divided into different layers using bit-plane concept in image processing. Different laser energy

is used to mark different layers. The gray image is induced by energy overlap from multiple layers. This new method was tested

and verified on a galvanometer-type laser marking machine. Large number of experiments were carried out. Compared with the

traditional methods, the new method can greatly reduce the complexity of high quality laser-induced gray images and guarantee

the marking speed and marking quality. Bit-plane method can also be used to laser-induced color images. It plays a significant

role in improving the level of laser-induced image.
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Fig. 1 The illustration of the halftone method
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Fig. 2 The illustration of energy method
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Fig. 3 Gray value of a 2hit picture
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Fig. 4 The illustration of bit-plane method
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Fig. 5 The result of 4 kinds of methods

a—dither method b—parameter method
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c—separate layer method ~d—Dbit-plane method
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Table 1 Compare of 4 methods
method dither method parameter method separate layer method bit-plane method
complexity easy difficult intermedial easy
quality bad excellent normal good
time 25. 8s 28.7s 225.6s 79. 8s
lamp-pumped, semiconductor ) lamp-pumped, semiconductor lamp-pumped, semiconductor
fit for laser type CO,, fiber
pumped, CO,, fiber pumped, CO, ,fiber pumped, CO,, fiber
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