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Distortion Calibration and Angle Measurement Accuracy
Analysis of F-Theta Optical Lens
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Abstract: For a precise angle measurement positioning system, the existence of distortion may affect

the geometric measurement accuracy directly. Therefore, the distortion of the optical system should

be calibrated for its subsequent distortion correction. To solve the distortion calibration problem of a

F-Theta optical lens, a calibration system based on the precise angle measurement method is established.

The distortion calibration process is discussed in detail. The relation between the field of view and the

absolute distortion is measured experimentally. The focal length of the F-Theta optical lens is derived by

the least square approximation method based on curve fitting. Finally, the angle measurement accuracy

of the F-Theta optical lens is analyzed. The result shows that the lens can meet the requirement of

second-level angle measurement accuracy.
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Distortion =
AD − PD

PD
× 100% (1)
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[ 1 \]^_`abc

[[ Z\ θi (◦) OP\[ yi (mm) Q\\[ y′
i

(mm) R])6S δi (mm)

–1 –45 –2.0479E+01 –2.0477E+01 2.4217E–03

–0.7 –31.5 –1.4336E+01 –1.4334E+01 1.5952E-03

–0.3 –13.5 –6.1438E+00 –6.1460E+00 –2.1735E–03

–0.1 –4.5 –2.0479E+00 –2.0480E+00 –5.7831E–05

0 0 –2.8421E–15 0.0000E+00 2.8421E–15

0.1 4.5 2.0479E+00 2.0470E+00 –9.4217E–04

0.3 13.5 6.1438E+00 6.1460E+00 2.1735E–03

0.7 31.5 1.4336E+01 1.4336E+01 4.0481E–04

1 45 2.0479E+01 2.0479E+01 –4.2169E–04
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