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Combined Optical Scanning Transposition Pose Calibration Method
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Abstract A transposition pose calibration method integrating scale factor is proposed for the problem of scale difference
in the combined optical scanning system. The mathematical model of the combined optical scanning system is established.
Then, the changing trend of global measurement accuracy relative to scale difference is explored based on the numerical
simulation. The calibration model of transposition pose considering the scale factor is established. With the Kronecker
product expansion, the theoretical solution of the transposition pose is given. The system parameters and scale factors are
optimized. The effectiveness and accuracy of the calibration method are verified by simulation and experiment. The results
show that the combined positioning accuracy is better than 0.1 mm; the transposition pose considering the scale factor
significantly improves the overall scanning accuracy of the combined optical scanning system.
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Fig.1 Geometrical model of combined optical tracking

and scanning
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Fig. 3 Simulation of transposition pose calibration. (a) Visualization platform; (b) data transmission route
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Table 1 Calibration result error with scale change

Scale factor setting Scale factor calibration

Scale factor error

) ) Translation vector
Rotation matrix error /%

value value error /%
1.0 1.00 0 0.34 0.076
1.1 1.12 0.02 0.36 0. 081
1.2 1.23 0.03 0.38 0.098
1.3 1.28 0.02 0.45 0.110
1.4 1.44 0.04 0.48 0.120
1.5 1.47 0.03 0.52 0. 160
1.6 1.64 0.04 0.55 0.130
1.7 1.67 0.03 0.60 0. 150
1.8 1.85 0.05 0. 64 0. 160
1.9 1.95 0.05 0.68 0. 180
2.0 2.06 0.06 0.75 0.230
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Fig.4 Experiment of transposition pose calibration. (a) Experimental setup; (b) calibration board; (c), (d) target detection results of

GVS view; (e), (f) target detection results of LVS view
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Fig.5 Evaluation of scanning accuracy using standard plane
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Fig.6 Scanning accuracy comparison of proposed method with commercial device. (a) Blade 1 without scale factor; (b) blade 1 with

scale factor; (¢) blade 2 without scale factor; (d) blade 2 with scale factor
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