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Laser galvanometer processing algorithm based on
Bezier curve optimization of point set

SHEN Zhifer, LIU Xiaodong, FEI Xilei, KANG Kai

(National Engineering Research Center For Laser Processing, Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract: In order to solve the problem of laser ablation due to the long time laser stop at the single point caused by the
excessive density of the data point set in laser galvanometer processing, the original data point set was processed by thinning,
curve point set segmentation, and triangular dichotomy Bezier curve fitting data processing, which was converted into an entity
composed of a few line and curve. When laser marking, the curve was adaptively interpolated according to the output resolution
and curve curvature to solve the problem of too dense or too sparse data points caused by different magnification. By marking the
original and processed data with different marking magnification, the results show that the fitted data eliminates the laser ablation
phenomenon caused by over-density of the data under the guaranteed 2pum accuracy of the original data. It also has a smoother
marking effect at high magnification, as well as a higher marking efficiency and quality. It provides a reference for high density
laser processing and has a good application prospect in the field of high quality laser processing such as laser precision etching.

Key words: laser technique; laser galvanometer processing; Bezier curve optimization; triangular dichotomy ; chord height
error segmentation;laser ablation
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Fig. 1 Scheme of point set optimization
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Fig.2 The process of point set fitting
a—original point set b—point set thinning c¢—point set split d—final

fitted curve
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Fig.3 Line thinning
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Fig.4 Curve point set criterion and segmentation
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Fig.5 Triangular dichotomy

a—initial control point b—point set split
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Fig. 6  Chord height error segmentation
a—schematic diagram of chord height error segmentation ~b—segmentation
diagram  c—marking points at low magnification times d—marking points

at high magnification times
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Fig.7 Image which marked by original point set and fitted control points at

different resolutions
a—original point set at 36 *  b—Hfitted control point at 36 *  c—

original point set at 72  d—fitted control point at 72 *
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Table 1  Comparison of marking quality between original point set and fitted

control points at different magnification

original point set fitted point set

low high low high
magnification magnification magnification magnification
(36™) (727) (367) (72%)
number ?f none none 40 40
control point

mark point 1181 1181 207 288
fitting error/ pm 0 0 1 2
processing time/ms 19 18 4 5
has laser ablation yes yes no no

processing quality low low high high
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