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Transiting Exoplanet Survey Satellite (TESS)
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Surface of a pulsating star:
red and blue are hotter 
and cooler regions 
alternating during the 
pulsation cycle
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Light curves
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Stellar variability

TESS



Light curve classification 
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How should we to optimize this for future missions such as ESA’s 
PLATO mission?

➜ Low-latency onboard processing? 
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https://arxiv.org/abs/2108.11780
https://arxiv.org/abs/2107.06301


Credit: Joey Mombarg

Future

Future missions
e.g. ESA PLATO
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Classification scheme
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Results (metaclassifier)

Audenaert et al. (2021)

~95% accuracy



Discovering subclusters 
with unsupervised learning





Discovering subclusters of pulsating 
stars with the multiscale entropy

Audenaert & Tkachenko (2022)
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Mutiscale entropy example
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Light curve / amplitude spectrum Multiscale entropy



δ Sct catalog (Bowman et al. 2016)
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γ Dor catalog (Li et al. 2020)
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Coupling with asteroseismology for 
new physical insights

Audenaert & Tkachenko (2022)
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Conclusion

• Fast, stable and integrated pipeline for data processing 
(efficiency will be even more key in the future!)

• Time series processing techniques are interdisciplinary

➜ Utilize the synergies across different domains

• TESS Asteroseismology pipeline & results:
• Supervised classifier for high-level classification

• Unsupervised classification detailed classification

• Dimensionality reduction method captures physical information
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