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Radar and Platform Integrated Control Method of Agile SAR Satellite
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Abstract: In order to meet the needs of miniaturized agile synthetic aperture radar (SAR) satellite imaging with
the capacity of beam pointing, an agile maneuver platform with load beam scanning is adopted. The traditional imaging
modes, such as strip imaging mode, multi-strip splicing imaging mode, and sliding bunching imaging mode can be
realized in the platform. Aiming at the requirements of large angle maneuver, high pointing accuracy, and high stability
in the process of matching imaging, the pentagonal pyramid configuration single gimbal control moment gyroscopes
(SGCMG) is used as the actuator, and the improved hierarchical saturation controller based on attitude quaternion and
angular velocity feedback is employed. The control system meets the requirements of agile movement and stable
tracking and pointing of the target. Simulation results demonstrate that the control system is effective and feasible in
collaborative imaging of platform and SAR payload.
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Fig.1 Schematic diagram of strip imaging
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Fig.2 Schematic diagram of multi-strip splicing imaging
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Fig.3 Schematic diagram of sliding bunching imaging
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Fig.4 Schematic

diagram of satellite pointing to
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Fig.5 Schematic diagram of reference attitude of sliding

bunching imaging
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Fig.6 Configuration of the SGCMG system
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Fig.7 Attitude angle of multiple maneuver
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Fig.8 Attitude angle velocity of multiple maneuver
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Fig.17 Beam points to a projection on the earth’s surface
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