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For non-cooperative bistatic SAR, one of the major difficulties is the estimation of the reference signal and more precisely its initial phase. Unlike monostatic SAR, this phase is not known and needs to be determined to perform the SAR processing.

Another major issue encountered in bistatic SARs is the direct path interference. This signal will also enter the receiver and seriously impact the SAR imaging.

Classically, the separation of the received signal in a direct path signal and a scattered signal is partially performed in hardware, using distinct antennas, each with its own orientation [1,2,3], for each signal. One practical drawback is that the direct signal antenna needs to be pointed towards the source, and the source might not always be at the same location. We consider real-aperture spatial beamforming in a similar way as we did in [4], where a static setup was considered. This software signal separation has a major impact on the actual usability of the system. The phased-array can in addition be used to reject interferences coming from external sources.

Our setup consists of an eight-element uniform linear array antenna and eight heterodyne receivers tailored for C-band. We use an optimum backscattering geometry, where the receive and the transmit antennas are located on the same side of the observation area, to cope with  a degradation of the range resolution [5]. 

In this paper, we present a method to perform direct path and backscattered signal separation and the rejection of other interferences in the same frequency band by using adaptive digital beamforming. The processing is first performed and evaluated on simulated signals. Next, field experiments using the European Space Agency’s ENVISAT satellite as transmitter of opportunity will validate the method. 
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