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ABSTRACT

Scientific Machine Learning (SciML) is an emerging technique which embeds scientific domain knowledge in data-driven
machine learning. SciML allows machine learning algorithms learn from very little data, or from noisy data, by using
scientific domain knowledge to guide the learning. SciML also enables model discovery, by employing machine learning
to fill in gaps in scientific knowledge. It also brings interpretability to trained model parameters. In an ocean environment,
acoustic signals are widely used as electromagnetic waves experience severe attenuation in water. Most oceanic
engineering applications therefore heavily rely on acoustics. Although researchers in oceanic engineering have
successfully used conventional machine learning approaches to solve various underwater problems, they are severely
limited by the availability of high quality data as the ocean environment tends to be noisy and expensive to operate in.
SciML techniques could help alleviate this problem, as machine learning with SciML needs much lesser data than
conventional machine learning. In this presentation, we will explain the basic concepts of SciML and demonstrate the use
of SciML in a specific underwater application to model underwater acoustic signal propagation behavior in an ocean
environment.
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