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Abstract: An azimuth multi-channel Synthetic Aperture Radar (SAR) can be used to obtain high-resolution
wide-swath SAR images. Accurate estimation of the phase error between channels is the key to ensuring image
quality. In this study, we present a channel phase error estimation method based on the error backpropagation
algorithm. During the physical process of a multi-channel SAR echo generation, this method constructs an
observation matrix with the parameters to be estimated including the phase error between channels. The initial
SAR echo is generated using the initial channel error matrix and initial target scattering coefficient matrix, and
the error between the echo and measured multi-channel SAR echo is calculated. Using the backpropagation

algorithm commonly used in deep learning, the abovementioned parameters are continuously trained and
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optimized. Finally, the estimation of the phase error between channels is obtained along with the target

scattering coefficient. This method combines the error backpropagation method with the principle of multi-

channel SAR channel error. Phase estimation and imaging are realized based on the sparsity assumption, which

provides a new approach for estimating an error in a multi-channel SAR. The effectiveness of the presented

method is validated using multi-channel SAR simulation data.

Key words: Synthetic Aperture Radar (SAR); High-resolution wide-swath; Error backpropagation algorithm;

Multi-channel SAR; Phase error estimation
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Fig. 1 Ground observation imaging configuration of azimuth

multi-channel SAR system
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