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Analysis of image rotation for sweeping aerial camera
with CCD area array
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(1.Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2.Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: When taking pictures with an aerial camera, in order to enlarge its observation area on
ground, an usual method is to sweep or step a 45° scanning mirror around the optical axis of camera,
which is called sweeping manner. However, while the scanning mirror rotates around optical axis and
object is observed, its reflected image rotates around the axis and the target image rotation relative to
detector (CCD) occurs.Through ray vector and rotation transform of optical axis, the mathematical model
of the camera was established. Based on the model, the relationship between the scanning mirror rotation
angle and image rotation angle was found with optical matrix for the image rotation due to scanning
mirror rotation. Compared the advantages and disadvantages of various methods for eliminating image
rotation, the method with synchronous rotation mechanism of scanning mirror and image plane was
proposed. It can provide engineering design with a necessary reference.
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Fig.1 Sketch map of imaging of 45° mirror
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Fig.2 Sketch map of image plane rotation and motion compensation
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Fig.3 Sketch map of mirror reflection vectors
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Fig.4 Mathematic model of aerial camera of CCD area array
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Fig.5 Sketch map of eliminating image rotation
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