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ABSTRACT

Underwater Acoustic Channel (UAC) for communication underwater is challenging due to its unique characteristics, such
as low available bandwidth, long propagation delays, fast varying, etc. When the channel statistics change, a modulation
scheme designed for a specific channel will underperform, motivating the need for Adaptive Modulation and Coding
(AMC) techniques. An accurate prediction of the communication performance is critical in the design of AMC techniques.
We utilize the channel physics information and propose a Bit Error Rate (BER) estimation model based on it. Predictions
from such a model are then used in selecting modulation and coding schemes that maximize the communication
throughput. At the same time, the BER estimation model is continually improved based on the channel feedback collected
which constitutes the Channel State Information (CSI). We also propose feedback strategies to deal with the long
propagation delays while gathering the channel feedback. These feedback strategies play an important role in improving
the overall link throughput. Simulation results show that the proposed adaptive data-driven feedback strategy combined
with the BER-prediction-based AMC technique guarantees robust and efficient communication.
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