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Self-Adjusting Underwater Acoustic Channel Estimation
Algorithm Based on OFDM Signals
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Abstract The channel estimation model suitable for underwater acoustic OFDM communication signals is
studied in this paper. Based on the analysis of existing channel estimation algorithms, the matching pursuit (MP)
algorithm was improved by introducing a threshold adjusting mechanism which can effectively avoid false paths.
An iterative correction method is used to decrease the estimation error caused by non-orthogonality. The improved
MP algorithm can achieve a comparative estimation precision with OMP, but has smaller computation amount. In
order to overcome the dependences on the information of channel’s length, a new channel estimation algorithm is
proposed to adjust pre-estimated channel length automatically based on the real-time evaluation of channel
estimation’s quality. Besides, the relations between the number of pilots and channel estimation effects are studied
and a self-adjusting OFDM underwater acoustic communication scheme is presented for achieving reliable
communication with lesser bandwidth recourse losses. The correctness and validity of the presented results are
validated by simulations and experiments.
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