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Abstract; Helicopter-borne synthetic aperture radar (SAR) has become one of the important tools in the remote
sensing field. The tiny high-frequency vibrations of the helicopter platform cause obvious changes in echo phase and
result in undesired azimuth ghost targets, which will degrade SAR image quality. According to vibration
characteristics of the helicopter platform, this paper proposes a vibration phase error compensation imaging
algorithm. Firstly, the expression of high resolution SAR echo from vibration platform is derived, and then first-
order Bessel series is expensed by the Jacobi-Anger identity. After that, the relationship between vibration
frequency and azimuth ghost target is obtained. The vibration parameters, such as vibration frequency points of
propeller and rotor from real data, can also be obtained from differential phase after fast Fourier transform (FFT),
and the vibration frequency parameters are extracted to construct the reference function. Finally, after compensating
the phase of vibrating signals by constructing the reference function with vibration parameters, the energy of paired
echoes is suppressed, and deghosted target SAR images can be obtained. The experimental results based on airborne
data demonstrate the effectiveness of the proposed method.
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Fig. 1 Geometry of helicopter-borne SAR
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Fig. 2 High-order phase of echo
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Fig.4 Vibration frequency information
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Fig. 6 Experimental results before and after high-frequency vibration compensation
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