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A algorithm development on optical freeform surface

reconstruction
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BRUSSEMAl The demand for accurate freeform apsheric surface is

increasing to satisfy the optical

performance. In this paper, we develop the algorithm for opto—mechatronics convergence, that reconstruct

the surface 3D profiles from the curvarure data along two orthogonal directions. A synthetic freeform

surface with 84 m diameter was simulated for the testing. The simulation results show that the
reconstruction error is 0.065 nm PV(Peak-to-valley) and 0.013 nm RMS(Root mean square) residual

difference. Finally the sensitivity to noise is diagnosed for probe position error, the simulation results

proving that the suggested method is robust to position error.

e Key Words : Opto—mechatronics convergence, Optical freeform surface, Curvature measurement, Surface

reconstruction, Mathematical algorithm
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[Fig. 4] Random error boundary while probe scanning
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[Fig. 5] Surface reconstruction error caused by probe
position error(2nm, 20nm, 200nm, 2um, 20u
m, 200pm, 2mm)
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[Fig. 6] Surface reconstruction error map caused by probe position error
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