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Calibration Method for Optical Axis Perpendicular Error of Laser Sensor
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Abstract The high precision calibration of laser sensors in high-precision composite measuring machines is done

The calibration method of the optical axis perpendicular error angle by using the calibration block with double slopes
with known base angles and the sine theorem is proposed. This method can avoid the errors from various directions
caused by the non-perpendicular orientation between the optical axis of sensors and the worktable

, which can
effectively improve the measurement accuracy of this sensor and provide a basis for multisensor duplex measurement
with higher accuracy.
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Fig. 1 Influence of perpendicular error on different measuring objects. (a) Position of single point;

(b) slope of line or plane; (c) surface roughness
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Fig. 2 Deviation angles of optical axis perpendicularity error
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Fig. 3 Calibration blocks. (a) Calibration block with double slopes; (b) angle block gauge with isosceles triangle
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Fig. 4 Transfer principle of optical axis perpendicular error angle. (a) Optical axis with perpendicular error angle;

(b) conversion of base angle
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Fig. 5 Correction principle of sine theorem. (a) Dimension relationship during measurement; (b) AABC
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Fig. 6 Measurement setup
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Fig. 7 Plane fitting results. (a) £=>0; (b) £<<0
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Table 1 Cylindrical axis fitting results

No. Coordinate of cylindrical center point Axis linear equation Direction vector
1 (234.77035,120.34341,53.14589)
2 (234.77017,120.34308,51.93532) x=—0.00022+234.7796
(—0.0002,0.0003,1)
3 (234.77096,120.34219,50.62676) y=0.00032+120.3298
4 (234.77085,120.34259,49.24699)
FHEOE AT 13 ) o [ A A - v i) o5, P05 75 8 P i vk e i n = (—0.00260,0.00018, 1), FIH] 3.1
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Fig. 9 Influence of number of surface mining points on measurement error
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