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Abstract

In this thesis, we discuss how to control the distortion in an image system by
simulations and experiments. To analyze the single lens system, the fact of that the
distortion of image was proportional to the image height. As a result, the curvature
radius of each refractive surfaces of a lens and the position of aperture stop of the
system would influence the distortion rate, especially the position of aperture stop. The
influence of the position of aperture stop was also been experimentally observed in a
single lens system.

In the simulated double lens system, the aperture stop was also the most important
issue that leaded to the distortion of image. In a symmetrical curvature radius system,
the center of the lens system was the best position of aperture stop to reduce the
distortion rate. However, in a nonsymmetrical curvature radius system, the aperture stop
should be located at the positon between two lenses but near the lens with shorter focal
length of the double lens system to effectively reduce the distortion. We also
demonstrated these results by setting up an effective lens system.

When the aperture stop could not be set at the position between the two lenses of a
double lens system, an optical element which is added into the space between the two
lenses could also reduce the distortion rate. We observed the distortion rate curves of the
system that positive lens, negative lens, glass plate or micro-lens arrays were added into
the double lens system. It is found that positive lens and micro-lens array which was
composed of lens elements with positive focal length could reduce the distortion rate,
but the glass plate and negative lens could not. The system added micro-lens array could

more effective than system added positive lens to reduce the distortion rate.

Keywords: Distortion, Image system, Aperture stop, Curvature radius, Micro-lens array
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