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Optimization algorithm of galvanometer s<anning
laser marking for Chinese chai:acters

GAO Shiyi', XU Chao™” , YANG Yongqiung , CHEN Hexing'
(1. Guangzhou Research Institute of Non-ferrous Metals, Guangzhcr 570650, China; 2. College of Mechanical and Auto-
motive Engineering, South China University of Technology, Guargziou 5:0006, China; 3. Han’ s Yueming Laser Techno-
logy Co. Lid. , Suining 221200, China)

Abstract: In order to improve the laser marking €fi’:7e1 ¢y, based on the stroke tracking algorithm and the greedy
algorithm, an optimum algorithm of galvanometer sciining .aser marking for Chinese characters was put forward. Firstly,
the continuous strokes of Chinese characters were extracted. Then, the optimal output path of Chinese character strokes was
obtained by means of greedy algorithm Vmally laser marking was realized according to the optimal output path.

Experimental results show that this algorich.~ inakes the laser jump times decrease and improves the efficiency of Chinese
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characters laser marking significan*.y
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laser beam

flat-field focus lens /
> workpiece
Fig. 1 Schematic diagram of 2-D laser galvanometer scanning

2 BOLIRERBENFES
2.1 XFEHFHEARX

DU LA R T 1) Oy AP B T L
4 HZK16 7 i U7 4% 16 x 16 13[4 77l , B A
AR EMGARE AL BDUT R ST LRI, AR Y R
0" bille AU 487 O, 44 Jr UL I 2

331 OGO 1L ABBOBO
AN IR B 1 B0

CALALIEILICTEN 1 IS ELAILIICH LI
GBI 1L BIGEBBUBOUnY
HAABANO1L08ORBRABY
CIEICICAEALICY L LRI ILICILA
FMOAOBAMO1L AN

Fig.2 Chinese character storage and laser scanning point

PRI EARUEAE DU R R 1AL E TS T
o, AE O BB OCHTEOE
2.2 NEFHLIRIERRE

POCHRBE I DU (475 1 L2 47 1 RN BRBRA i
Ty 2 TS AR WO R R — 2B ) E Ay Sk
R BRER A AR OB LE A [R) 28 18] 7 AR i s 2 (] Bk
BRo WOGLEA BB 1Y B A E A5 B8 I [R]85
1.8ms,

R T ARAG I AT AN R ER AT ) 5 Ol e o o
1], SR FHAE R PRO 2% W) 38 P48 4 7000 151/
) i AR AR HLAA TR WO AT AR 2 Se B E IR
], 18] 3 S H b 4

Fig.3 Laser spot and time record gotten by high speed camera
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Table 1 ~ Continuous galvanometer scan time of each point under 1.8ms stay time/s
. . . . used time
start time finish time used time points . .
of each point average time of
28.596411 28.611316 0.014905 8 0.001863125 cach point
0.001834096
28.458072 28.507194 0.049122 26 0.001889308
28. 548759 28.575209 0.02645 14 0.001889286 Lo
location time
28.530705 28.547079 0.016374 9 0.001819333 of galvanometer
28.612995 28.624961 0.011966 7 0.001709429 0. 000034096
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Table 2 Jump scan time of each point under 1.8ms stay time/s

small distance jump

long distance jump average value

start time finish time used time start time finish time used time
start time finish time used time start time finish time used time .
time of long
31.704807 31.705887 0.001080 28.515171 28.51706 0.001889 distance jump
31.626820 31.627872 0.001052 28.529026 28.531125 0. 002099 0.001903
31.625381 31.626431 0.001050 28.574939 28.576679 0.001740 . .
time of small
31.589274 31.590534 0.001260 28.611106 28.612785 0.001679 distance jump
31.500151  31.501040  0.008890 28.639026  28.641125  0.002099 0-001066
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| to extract chinese characters from the HZK 16 file |

to compute the point

¥

sequence of the
shortest distance Dg

to define dot matrix function f{i.j), array of all strokes,

start points and end points

to update
the array by
converse sequency

Is D_the start
LU

point of the

stroke?

1=

yes

to output all strokes
by sequence
of D, and D,

Searching by row, f{7,/))=1?
yes

to store this point to the array of the stroke,
then let f{i,j}=0
*

searching adjacent points (i) of
this point firstly by row

s there continuous points fi"; =17

Fig.4 Optimization algorithm flow chart
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Table 3 Algorithm comparison

algorithm in this paper

algorithm of dot matrix scai v.ing

Chinese . . .
hara- character  used time ] ) ) ] \ - improvement of improvement of
chara points J/ms jump point time of jump long distance  small dislarv-e  time of jump jump speed overall speed
cters point/ms jump amp point/ms
2] 83 66.4 10 19 26 i 65.4 70.948% 35.20%
% 57 45.6 8 15.2 20 17 55 72.364% 39.56%
N4 58 46.4 5 9.5 R 34 49.2 80.691% 41.53%
1E 55 44 7 13.3 <} 21 45.7 70.897% 36.12%
2 61 48.8 9 17.1 3 6 30.7 44.300% 17.11%
7K 61 48.8 6 11.4 14 18 44.6 74.439% 35.55%
WF 74 59.2 9 17.1 18 24 58.2 70.619% 35.01%
H 86 68.8 11 20,2 18 19 53.2 60.714% 26.48%
[ 82 65.6 9 17.1 20 26 64 73.281% 36.19%
pointer[ J |. Machine Design and Manufacturing Engeering, 1998 ,
4 gﬁ I«/B 27(6) :4445(in Chinese).
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