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Machine learning in computational engineeringMachine learning in computational engineering

Computational engineering has unique requirements, which
are di!erent from image and signal processing, or computer

vision.
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RegressionRegression is a much more common application than
classi"cation.

In most cases, we are interested in computing a pressure,
velocity, or strain "eld.

3 / 9



The required accuracyaccuracy is typically high.

For example, we often expect errors in the range –
or less to have con"dence in the prediction.
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Data is more limited
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Data in computational engineering is typically obtained either
through

experiments, which may be expensive and typically do not
generate large amounts of data, or
high-"delity computer simulations.

The advent of automated sensors and large-scale parallel
computers is changing this landscape.
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We are often interested in quantifying the uncertaintyuncertainty in the
prediction and deriving intervals of con"dence for our

prediction.
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We can leverage equations from physics,leverage equations from physics, conservation laws,
physical principles, which can inform our learning algorithms.

This is di!erent from other applications in computer science
for example where most of the learning is restricted to

learning from data.
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See some recent research papers on this topic.
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https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=physics+informed+deep+learning&btnG=

