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Research on Beam Pointing Compensation Algorithm for Digital Receiving
System on Airborne Platforms

LU Changhai, ZHANG Jianli, HE Fugiang, XIAO Mingkai
(Sub Unit 42, Unit 91550, PLA, Dalian 116000, China)

Abstract; Due to the real-time variations in the position of the airborne platform and the attitude angles of the carrier,
and the significant influence of high-altitude environmental factors on the antenna system, beam pointing angle errors are
generated in the airborne digital array receiving system during the actual beam pointing process. which affects the tracking
measurement of the detected targets. However, traditional methods for installing an isolation platform are used to reduce the
influence of attitude angles. Nevertheless, isolation platforms have the features of large weight and high cost, which are suit-
able for most airborne platforms. Typically, the beam pointing accuracy on a moving platform is addressed by formulating a
pointing angle transformation model and designing a phased array scanning phase code. For airborne measurement platforms,
it is necessary to search and track multiple targets while completing measurement tasks, which require high precision in the
position and resolution of targets. Therefore, the coordinate transformation model and phase code design require attention,
and it is essential to establish a high-precision spatio-temporal reference through the integrated processing of GNSS/INS posi-
tioning and attitude measurement. Moreover, the system-cascaded calibration, error separation, and wide-band spatial phase
compensation are used to track targets stably and continuously. Through dynamic flight tests, the compensation algorithm a-
chieves the high-precision tracking and measurement of targets under high-dynamic and complex motion conditions, and its
pointing accuracy fully meets the requirements of technical specifications.
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