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Abstract

Abstract

In underwater acoustic (UWA) ,channels are characterized by long delay spread,
significant Doppler effects, frequency selective fading and limited bandwidth. So,
there are major challengers for the development of high-speed and reliable underwater
data transmission.

SC-FDE allows an advantageous of high-speed data transmission in the
frequency-selective fading channel, it avoids the complexity of SC-TDE and the high
PAPR of OFDM. SC-FDE will become significant technology in the future
underwater acoustic communication.

High-rate data communication over a multipath wireless channel often requires
that the channel response be known at the receiver. Training-based methods, which
probe the channel in time, frequency, and space with known signals and reconstruct
the channel response from the output signals, are most commonly used to accomplish
this task. Traditional training-based channel estimation methods, typically comprising
linear reconstruction techniques, are known to be optimal for rich multipath channels.
However, Underwater acoustic channels exhibit very long delay spreads, but with
limited multipath. To this end, channel estimation for sparse underwater acoustic
channels is examined. In this paper, we present a new approach to estimating sparse
multipath channels that is based on some of the recent advances in the theory of
compressed sensing. It can potentially achieve a target reconstruction error using far
less energy.

The new sparse channel estimation scheme is compared to the traditional channel
estimation method. It is shown that the proposed algorithm outperforms the traditional
channel estimation method over realistic underwater acoustic channels and has lower
computational complexity.

The main contents are summarized as follows:
1. This paper researches the complexity characters of the underwater
acoustic channel. In the current paper the computational technique is
specifically aimed at being simple, easy to use, and fast. This paper give



Abstract

the simulation of model of underwater acoustic channel with image
method.

2. We give a detailed overview of the underwater acoustic SC-FDE system.
And discusses it in mathmatics.

3. The importance of this article is about the SC-FDE underwater acoustic
channel estimation based on pilots. We detail the application of
compressive sensing to SC-FDE underwater acoustic communications.
We give a comparison of the performance between the original method
of channel estimation with the compressive sensing sparse multi-path
channel estimation. We give a improved method of compressive sensing
sparse multi-path channel estimation, and achieve a good performance.
this paper researches the performance of the different pilots to channel
estimation.

4. The performance of the SC-FDE system and all of the algorithms we
investigate are simulated by computer and experiments are completed in
water pool.

Key words: Underwater Acoustic Communication; SC-FDE; Sparse Channel

Estimation; Compressive Sensing.
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