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Abstract: In the context of in-band full-duplex (IBFD) underwater acoustic communication systems, self-interference
(SI) suppression is challenging due to the limited underwater computational resources. Traditional sparse channel esti-
mation algorithms struggle to cope with time-varying, multipath, and noise-dense channel characteristics, failing to
balance convergence speed and estimation accuracy. To address this, an error adaptively compensated shrinkage affine
projection algorithm (EA-CS-APA) for underwater SI suppression was proposed. In this method, an error energy-
based selective update mechanism was introduced to suppress ineffective parameter disturbances and a nonlinear map-

ping between error and step size was constructed to achieve adaptive step size adjustment, effectively balancing con-
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vergence speed and steady-state accuracy. Experimental results demonstrate that, compared with the compensated

shrinkage affine projection algorithm (CS-APA), the proposed method achieves approximately 20%, 10%, and 40%

improvements in normalized mean square deviation, SI suppression performance, and computational efficiency, re-

spectively. It exhibits more robust performance advantages in complex time-varying multipath environments, provid-

ing an effective SI suppression solution for underwater communication devices with limited computational resources.

Key words: underwater acoustic communication, self-interference suppression, affine projection algorithm, adaptive

filtering, sparse channel estimation
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