In-Band Full-Duplex Interference for Underwater Acoustic Communication Systems
Bilal A. Jebur, Cornelius T. Healy, Charalampos C. Tsimenidis, Jeff Neasham, Jonathon Chambers
Abstract

This work presents the first empirical measurements of the self-interference (SI) channel for the in-
band full-duplex underwater acoustic (IBFD-UWA) systems. Furthermore, an adaptive self-
interference cancellation (SIC) scheme, which employs the normalized least-mean-square (NLMS)
algorithm to suppress the Sl signal before it arrives the local analog-to-digital (ADC) converter, is
introduced in this paper. Unlike the existing research work, the impact of the signal of interest, i.e.
the signal received from the distant node, on the performance of the proposed SIC scheme is
examined in this paper. In particular, we investigate the effect of the imperfect detection of the
signal of interest on the ability of the SIC to diminish the Sl signal. The obtained results
demonstrate the ability of th proposed adaptive SIC to mitigate the Sl signal to approximately the
level of the ambient noise.

The paper will present results on modelling of SI and for an orthogonal frequency-division
multiplexing (OFDM) based IBFD-UWA system whose adaptive receiver architecture is illustrated
in Fig. 1. Initial results obtained are demonstrated in Fig. 2 and show that with sufficient training
the proposed SIC structure can reduce Sl to background noise levels.

X
AVAN
IFFT ]
CpP \
\\
/‘ h[x
I

i) !
r ’4

Adaptive
Filter

csy

Reconstruct

Sf
. Y; |Remove CP
X I Decision  +—

+
FFT

s
Preamplifier
+

BPF

Fig 1.: Proposed receiver architecture.
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Fig. 2: Power of the residual Sl signal after the adaptive SIC.
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