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Abstracts

With the development of optical design and manufacturing technology, more and more
optical lenses especially aspheric lenses have been widely used in high-resolution television,
high-speed copycats, space navigation and etc.. At the same time, the requirement for the
accuracy of optical lens is becoming higher, so the machining and measuring of lens have
become an important topic in the optical system.

The machining process of lens mainly includes shaping grinding, rough grinding, fine
grinding and polishing. In order to guarantee the machining accuracy, measuring is becoming
a key technology. The reasonable measuring and data processing method is very helpful for
compensation machining and evaluating the surface quality of lens. This paper presents
designing the measuring system and path, setting up and carrying out a data processing
system for the advanced optical lens manufacturing.

This project stems from National Hi-Tech Research and Development Program of China
(863 Program), which name is “Ultra-precision grinding and measuring”. The main work can
be described as follows:

1. The on-machine measuring system is integrated with off-machine measuring system
during different stages of optical lens manufacturing. The on-machine measuring system is
designed. Through comparing the results of on-machine and off-machine measuring
experiments, the main factors affecting the on-machine measuring system are acquired, and
some steps which can reduce the errors effectively are presented and carried out. In addition,
a kind of optimized on-machine measuring system is designed.

2. The measuring paths for different kinds of lenses including plane lens, inclined plane
lens, axisymmetric lens and non-axisymmetric lens are planned. Through large amounts of
experiments, the paths are compared and estimated from different aspects including
measuring efficiency, application situations and etc..

3. The data processing system is designed. The measuring data is pre-processed by scale
conversion, singularity points deleting and data smoothing. The causes of measuring system
errors are analyzed, and the system error separation and revision method is set up by using
standard lens. Through error separation and revision experiments, the system errors are
separated, and the results indicate that the method is reliable and precise.

4. Based on the principle of the nonlinear least square fitting method and spline surface

interpolation, the curve and surface fitting algorithm and surface interpolation algorithm are
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carried out separately. The fitting algorithm is verified by testing experiments. The experiment
results indicate that the fitting residual errors are in the 1 nm magnitude order, so the curve
fitting algorithm can be used in the high-precise curve and surface fitting exactly. Further
more, a kind of path planning method for CCOS (Computer Controlled Optical Surfacing) is
presented by using the surface interpolation technology mentioned above.

Key words: Optical lens; Path planning; Errors compensation; Evaluation algorithm
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