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_ _ Is the galaxy simply smooth and rounded,
https://www.zooniverse.org/projects/zookeeper/galaxy-zoo with no sign of a disk?

Could this be a disk viewed edge-on?

.

How rounded is it?

n n = l Is there a sign of a bar feature through

Does the galaxy have a bulge at its centre? the centre of the galaxy?
If so, what shape?

»y | ¥ |

| ' Is there any sign of a spiral

v

Is there anything odd?

How tightly wound do the spiral arms appear?

arm pattern?
Is the odd feature a ring, or is the @ 6
galaxy disturbed or irregular?
/C> How many spiraﬁ arms are there? How promment is the central bulge,
compared to the rest of the galaxy?
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© David Parkinson

Machine Learning

® All results should be lead by physics Techniques (examples):
® Software is no replacement for physical Jsy ! ; .
understanding 1.Classification/catagoriszation
® \IL is a useful technique in three cases: ® Support Vector Machines
® No known or understandable physical ® Naive Bayes
mechanism exists: ® perceptron/CNN
® Dark energy

® Decision Trees
® physics known, but computing the

required quantities is challenging: 2.Clustering -
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(Interpretable Machine Learning)
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Maximally Activating Images Dataset Visualization

https://www.cognex.com/ko-kr/blogs/deep-learning/research/overview-interpretable-machine-learning-2-interpreting-deep-learning-models-image-recognition



Kwon et al. (2020)
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Class Activation Map Russakovsky et al. (2015)
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Physics-Informed Artificial Intelligence
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Physics



A brief history...
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Attention Is All You Need
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