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Abstract

With the development of optical design and manufacturing technology, more and
more optical lenses have been widely used in aviation, space navigation, national
defense and etc. At the same time, the requirement for the accuracy and surface
profile equality of optical lens are becoming higher. The reasonable detection
methods and evaluation indicators of surface quality play an important role in
improving the surface quality and compensation machining accuracy. For a long
time, the status of errors detection restricts the further development of
manufacturing technology of the optical lens. The different countries’ experts
spent a long time and much money in doing research in the area.

The paper mainly does research in detection method of precision optical lens
based on three-dimensional coordinates, and the evaluation technology of the
surface quality. Deep exploration was done in extracting the standard parameters
of aspheric equation according to the three-dimensional coordinates, and
evaluating the mid-spatial frequency error of optical surface. The main work can
be described as follows:

1. According to the three-dimensional coordinates from the profiler, the standard
parameters of non-axisymmetric aspheric lens was fitted, and an accurate fitting
method was raised. The relevant experiments proved it could reach high
precision.

2. The mid-spatial frequency error easily leads to nonlinear self-focusing in
highlight optics systems. Power spectrum density (PSD) is employed to evaluate
mid-spatial frequency error of optical surface.

3. Based on the empirical mode decomposition (EMD), the fitting residual is
decomposed to a series of intrinsic mode functions (IMFs) to acquire high-

frequency error or mid-spatial frequency error of optical surface.

Keywords: Optical lens; Errors detection; Surface evaluation
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