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Polynomial fitting correction of galvanometer geometric
distortion error in laser marking

PENG Liu-yong' ,WANG Xuan-ya” ,ZHOU Jian-tao' ,PEI Hong-xing'
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Abstract: In order to eliminate geometric distortion error of marking point caused by 2-D galvanometer scan before the
objective in laser marking system, the causes of the distortion was analyzed in detail. On the basis of the ideal formula of
galvanometer deflection angle (a,3) , using the least squares curve fitting method, a fitting polynomial for compensating
the errors of (a,B) with the marking point coordinates (x,y) was obtained and the distortion error of the galvanometer
laser marking point was corrected. After correction, the maximum geometric distortion error of the laser marking point can
be reduced from 3. 2mm down to less than 20pm with smaller amount of calculation and faster speed. The results show that
this error correction algorithm can meet the requirements of high-speed, high-precision laser marking. At the same time,

new compensation formula can be calculated by changing the objective lens focal length to be applied to the different

parameters laser marking system.
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Fig.1 Diagram of scanning system before f-0 objective lens
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Table 1 ~ Marking distortion errors between the ideal coordinates and the

actual coordinates/mm

x' x y' y Ax Ay

0 0 0 0 0 0

10 10.0026 10 9.99483  0.00258274  -0.00516828
25 25.0403 25 24.9191 0. 0403056 -0. 0808857
45 45.2343 45 44.5262 0.234273 -0. 473769
65  65.7021 65 63. 5625 0.702147 —1.43748
85 86.5576 85 81.756 1. 55765 -3.24399
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Fig.2 Diagram of geometric distortion error
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Table 2 Values of g’(y) and f'(x) corresponding to coordinate points(x,y)

y =85mm x =0mm x =5mm x =25mm x =45mm x =65mm x =85mm
g (y) 0 —0. 00006761 -0.001689 —0. 005466 -0.011382 -0.019409
x =85mm ¥y =5mm y=15mm y =25mm y =35mm y =45mm ¥ =55mm
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Fig.3 Fitting curve of g'(y) and f'(x)
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Table 3 Marking points errors between the ideal coordinates and the corrected coordinates after correcting scan points/mm

x' y' X, Ye Ax Ay

0 0 0 0 0 0

10 10 10. 0001 9. 99976 0. 000149 -0.00024
25 25 24.9998 24.9963 -0.00016 -0.00370
45 45 44.9976 44.9925 -0.0024 -0.00747
65 65 64. 9981 64. 9925 -0.00185 -0.00753
85 86 85.019 84. 986 0. 01899 -0.01399
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