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based on scattering models offer notable advantages in noise suppression and super-resolution imaging.
However, models based on the Geometric Theory of Diffraction (GTD) are inherently limited for analyzing
scatterers with continuous structures, as GTD is an asymptotic high-frequency method suited primarily for
discrete scattering centers. Consequently, it fails to adequately characterize the frequency response of such
continuous scatterers. To address this issue, a multiband fusion method tailored for targets that can be sparsely
represented by strong scattering centers is proposed. First, a Simplified Attributed Scattering Center (SASC)
model is constructed, which improves the characterization of scattering properties by incorporating the
influence of the scatterer length on the frequency spectrum. Second, to address the model order estimation
problem, a modified maximum singular value difference criterion is introduced to robustly estimate the model
order. Building on this, a generalized RELAX-based algorithm is designed to achieve high-precision parameter
estimation for the SASC model, thereby enabling effective fusion of multiband signals. Experimental results
demonstrate that the proposed algorithm achieves a 6.7-fold improvement in resolution relative to the single

sub-band case, while preserving the clarity and integrity of the target structure.
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Fig. 1 Distribution of subbands in frequency domain
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Tab. 1 Simulated signal parameters for parameter estimation
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Tab. 2 Signal parameters of microwave photonic radar
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Tab. 3 Parameters of image quality under different TSBPs
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