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Cylindrical optics stitching interferometry with low spatial

frequency figure error correction
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Abstract: The subaperture stitching method based on computer-generated holograms (CGH) is a common
approach for measuring the surface profile of cylindrical mirrors. However, the stitching result suffers from
distortion in low-frequency surface shape information. This is primarily caused by the cumulative amplifica-
tion of errors and the inability of conventional aberration fitting methods (based on orthogonal polynomials)
to effectively separate errors from the true surface figure. To address this issue, this paper proposes a novel
method to compensate for and correct the low-frequency information of cylindrical mirror surface profiles.

First, an initial stitching is performed using a successive subaperture stitching method based on Chebyshev
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polynomials. Next, the profile along the mirror's stitching direction (i.e., the generatrix direction) is meas-
ured independently to extract its low-frequency component. Finally, this low-frequency information is used
to further fuse and correct the initial stitching result. Experimental validation was conducted on a cylindrical
mirror with a clear aperture of 150 mm x 210 mm and a radius of curvature of 790.23 mm. The results
demonstrate that the proposed method effectively corrects the generatrix direction profile of the cylindrical
mirror. Compared to the full-aperture reference surface obtained via full-aperture CGH measurement, the root
mean square (RMS) of the residual error for the stitching result is approximately 0.0103A. This represents a
reduction of about 37% in the RMS value compared to the pre-correction result, indicating a significant im-
provement in measurement accuracy. The proposed method offers advantages including ease of implementa-

tion, low hardware requirements, and reliable measurement accuracy.
Key words: optical testing; cylindrical mirror testing; sub-aperture stitching; computer-generated hologram
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(Note: The profile along the generatrix direction at

the central region is obtained by averaging 100 data

columns across the cylinder center.)
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Tab.2 Experimental data for cylindrical subaperture

stitching
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Tab.3 Measurement Accuracy Analysis (Unit: nm)
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