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Results mostly from…

‘Selection of powerful radio galaxies with 

machine learning’ 

Carvajal et al. 2023 (A&A)

arXiv:2309.11652
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Reionisation 20 ≳ z ≳ 6
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Prediction 
Pipeline
- AGN/Galaxy + Radio-detection + Redshift.

- Model stacking: CatBoost, XGBoost, RF, ET, 

GBC/GBR (tabular data).

- Training: Photometry from IR-detected sources in 

HETDEX Spring Field.

- WISE + Pan-STARRS + 2MASS + LoTSS detection.

- Validation: HETDEX & Stripe 82
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RESULTS
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Completeness: 96%
Precision: 95%

Completeness: 52%
Precision: 35%

σNMAD: 7%
Outlier fraction: 19%

Carvajal et al., 2023



Feature 
Importances: 
SHAP values

- Properties with higher 

predicting power.

- Possible for individual sources.

- Example with AGN/Galaxy 

classification: W1-W2 & g-r.
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A NEW COLOUR-
COLOUR 
CRITERION

As efficient as previous IR 
colour-colour criteria.
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To summarise…

- (Astro-) Physical rules can be 

extracted from traditional ML 

models.

- One step towards AGN (radio) –

Galaxy (IR+optical) connection.

- Possible to use in SKA and 

Pathfinders footprints and more.
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Thank you!

‘Selection of powerful radio galaxies with machine learning’ 
R. Carvajal et al. 2023 (A&A)

arXiv:2309.11652
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