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Abstract: It is not easy to accurately measure the direction angles of calibration-source signals, which limits the
precision of array active-calibration methods. On the other hand, passive-calibration methods are difficult to apply
to the presence of large array errors, which severely limits their practical applications. This paper proposes a
rotation measurement-based method to calibrate array gain-phase errors, which can achieve high calibration
precision without measuring the direction angles of calibration-source signals. Using the known array-rotation
angles, the maximum likelihood-based method is able to simultaneously estimate the array gain-phase errors,
direction angles and complex amplitudes of calibration-source signals without ambiguity. Compared with
accurately measuring the direction angles of calibration-source signals, accurately measuring the array-rotation
angles is much easier to be accomplished with a special test turntable, thus the proposed method can achieve quite
high calibration precision at a low cost. Some simulation tests demonstrate the effectiveness and generality of the
proposed method.
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