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Image Motion Velocity Model and Compensation Strategy of
Wide-Field Remote Sensing Camera

LI Yongchang' JIN Longzu® LI Guoning® WU Yinan® WANG Wenhua®
1 DFH Satellite Co. Ltd., Beijing 100094, China
2 Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China

Abstract: During the orbit imaging of the wide-field remote sensing camera, it is affected by the
earth’s rotation, satellite jittering, attitude maneuverings and other factors, resulting in a decrease in
image quality. Therefore a image motion velocity modeling is put forword, which is suitable for the
wide-field of the remote sensing camera and considers the effect of off-axis angle on the calculation ac-
curacy, to deduce the off-axis three-mirror camera image motion velocity and drift angle. Taking a sat-
ellite as an example, the distribution of the image motion velocity and the drift angle in the focal plane
of the three typical imaging modes is simulated. The simulation results, which are consistent with the
qualitative analysis results, verify the validity of the image motion velocity model. On this basis, a
corresponding image motion compensation strategy is proposed against the scroll and pitch imaging
mode. The compensation effect shows that, when the satellite is imaging as scrolling and pitching an-

gles are both 35°, the global optimization drift angle matching strategy can guarantee that the MTF of



1286 . 2018 8

the whole focal area is greater than 0.95 (16 integration stages) . The MTF of the focus observation
target is greater than 0.95 (96 integration stages) with the local optimization drift angle matching
strategy. Using the proposed method of image motion velocity matching strategy, the MTF of the
whole focal area is greater than 0.95 (16 integration stages) when dividing the row cycles into 11
groups. The simulation results show that the proposed strategy can effectively solve the image quality
degradation problem when scroll and pitch imaging and can provide a reliable basis for the image mo-
tion compensation of the wide-field remote sensing camera.

Key words: wide-field;remote sensing camera;off-axis three-mirror;image motion velocity;image mo-

tion compensation
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( 1233 )

ther application of sonar images (for example, seabed target recognition and sediment classification).
Current existing methods are mostly based on mathematical interpolation method or acoustic models,
but there are still many deficiencies when dealing with complex situations. To solve these problems,
this paper proposes a method of weakening angular response effect of the multibeam sonar image
based on the angular backscatter characteristics of different seabed sediment type. Firstly, the suitable
angular response parameters are reasonably chosen, and the k-mean unsupervised classification
method is used to classify the angular response parameters to different sediment types. Secondly, the
ave-rage of angular backscatter strength curves corresponding to different seabed sediment type is
calcula-ted to obtain the echo characteristic curve of each sediment types. Finally, the angular re-
sponse effect is weakened by subtracting the echo characteristic curve of each sediment type from the
original echo strength curve and adding the average backscatter strength value of each sediment type.
Following the steps, the consistency of the echo intensity is achieved and the quality of the sonar im-
age is improved. During the processes, as to the problem of £ selection when using the £-mean meth-
od, this paper gives out an iterative selection method. In the experiment, the multibeam sonar data
measured in the waters of Jiaozhou Bay was used to verify the method, and it was proved that the
method can effectively weaken the angular response effect.

Key words: multibeam sonar; backscatter image; unsupervised seabed classification; angular re-

sponse; seabed echo characteristics
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