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Abstract

The requirement for ever-increasing-resolution space cameras drives focal length and diameter of opti-
cal lenses be increasing. High-frequency vibration in the process of launching and complex environmental
conditions of the outer space generate micro deformation in components of space cameras. As a result,
images from the space cameras are blurred. Therefore, it is necessary to measure the micro deformations
in components of space cameras in various experiment conditions. This paper presents a high-accuracy
micro deformation measurement method. The method is implemented as follows: (1) fix Tungsten-steel
balls onto a space camera being measured and measure the coordinate for each ball under the standard
condition; (2) simulate high-frequency vibrations and environmental conditions like the outer space to
measure coordinates for each ball under each combination of test conditions; and (3) compute the devia-
tion of a coordinate of a ball under a test condition combination from the coordinate of the ball under the
standard condition and the deviation is the micro deformation of the space camera component associated
with the ball. This method was applied to micro deformation measurement for space cameras of different
models. Measurement data for these space cameras validated the proposed method.
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