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Micro-vibration Measurement Method of High-Resolution Space Camera

Based on Target Image

CAO Qipeng, LIU Jingyu, YE Zhao, HUANG Min
(Dongfanghong Small Satellite Limited Company, Beijing, 100094, China)

Abstract: When high-resolution satellite is imaging on orbit, the relative motion between the sensitive optical
elements inside the camera may be caused by micro-vibration, which results in degraded images. In order to
study the effect of micro-vibration on high resolution satellite imaging , a micro-vibration impact analysis
method of space camera based on target image is proposed. Firstly, the different factors of micro-vibration
which affect the image quality in different degrees are introduced. Then, the method which can realize the
direct measurement of image motion in the image is proposed. The method can analyze the impact of micro-
vibration on the space camera directly and get the accurate number of the image motion, which can provide
the basis for the influence analysis of the satellite image quality and the final correction. Finally, we take a
factual space camera for example to calculate and analyze the test data by using the model on the condition of
the satellite. We get the image motion caused by the micro-vibration on focal plane and accomplish the
influence analysis method of micro-vibration on high resolution satellite imaging. It is concluded that the
proposed method is reasonable and practical. The method proposed by the paper can be reference for
improved design and vibration suppression.
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Fig.1 Analysis sketch of image centroid method for

space camera
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Fig.3 Micro-vibration analysis image of high-resolu-

tion camera based on target
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