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What is Deep Learning?

images

DATA — =P | prediction

words

numbers

Artificial Neurons


mailto:chitsanupongsomma@googlemail.com

chitsanupongsomma@googlemail.com
krittapas@narit.or.th

Why do we need Deep Learning in astronomy?
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Active Galactic Nuclei
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Active Galactic Nuclei

AGN size: 10~° times
of the Galaxy
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COSMOS-WEB
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AGN Injection

Original Galaxy PSF Injected AGN
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Modified Convnext Architecture

DOG
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Modified Convnext Architecture

71% AGN

DOG
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Accuracy of the ConvNext Model

Training with about 100,000 images: 60,000 Training 20,000 Validation 20,000 Test
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Accuracy of the ConvNext Model

Training with about 100,000 images: 60,000 Training 20,000 Validation 20,000 Test
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Sources of Large Error

Low S/N

True: 0.04
Pred: 0.45

Error: 1094%

True: 0.06
Pred: 0.45
Error: 683%

Point Source

True: 0.12
Pred: 0.81
Error: 556%

True: 0.09
Pred: 0.84
Error: 754%
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Multiple sources

True: 0.07
Pred: 0.55

Error: 653%

True: 0.13
Pred: 0.65
Error: 393%
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Validation of the Model

Structural Decomposition with GALFIT

—»[ X% AGN (PSF) ]

e [ Y% GALAXY (Sérsic) J

Original Sérsic + PSF Residual
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Future Work

Multi-band SED-fitting AGN-percentage
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Summary

Deep learning model can predict AGN contribution with a high accuracy

Performance depends on the quality of the sample

Validation on real images is required. Model needs to be tested against
established metods

Final note: DL/ML should be used with caustions. should be used as a fast,
efficient pre-selection or pre-processing tool for AGN candidates, not as the
final, definitive selection criterion.
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Mean Squared Error (MSE): 0.0042

Root Mean Squared Error (RMSE): 0.0644

Mean Absolute Error (MAE): 0.0414
R-squared Score (R"2): 0.9380

Mean Absolute Percentage Error (MAPE): 79.14%







