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Context

PLATO Issues

Transit detection is tedious
● Detrending the light curve
● Shallow signals are easily 

missed
● Transits are short
● Long period planets lead to 

few events

● Exoplanet hunter
● Transit method
● High cadence (25s), 

long period (~2years)
● 24 cameras, targeting 

multiple stars
● Launch: 2026

Detecting Earth analogs is a challenge
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Objectives
Bypass Detrending
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Detect unique events
●Instrument noise

○ Aging
○ White noise

●Stellar activity
○ Variation at different timescale 

(minutes to years)

● Remove periodicity requirement 
(BLS)

● Provide early classification of 
event (Planet, EB, BEB)

Analysis must be 
done for various 

timescale

Model must work as 
a classifier



The theory
What we don’t know a priori:
● Number of transits
● Number of planets
● Does it have a companion?
● Is there a background 

contaminant?
● Duration of each of the events
● And (obviously) their locations

Step up from a simple vetter, or from 
simply raising a flag: we want to 
pinpoint where the transits are.

Because we need individual transit 
detection capabilities, we want to 
construct a “likelihood map”
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Dataset
Plato launches in 2026: we use PlatoSim 
(Jannsen et al. 2023):

Not perfect, but should include all effect 
that are expected

➔ Instument noise
➔ Telescope jitter
➔ CCD aging
➔ Stellar activity

◆ Spots
◆ Plages
◆ Flares
◆ Granulation

➔ And then some

We have roughly 15000 light curves to 
train on
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Architecture: Unet family
Step 1 - Encoder:

● Extract N features with given 
kernel size of convolution

● Downsample signal
● Repeat

Step 2 - Decoder:

● Upsample signal
● Concatenate with equivalent 

feature map from encoder
● Convolve together
● Repeat

Step 3 - Profit!



Principle, but in practice - binary
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Principle, but in practice - planet
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???



Principle, but in practice - planet
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Rp = 1.21 Re
D = 167 ppm
P = 86 days
T14 = 0.33 days



Principle, but in practice - one last
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???



Principle, but in practice - one last
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Rp = 3.13 Re
D = 141 ppm
P = 7.07 days
T14 = 0.34 days



12

Yes

No

Are we learning?

Are we overfitting?

Verifying that’s it’s OK
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Basic performance estimation

Best

metric



But what does it 
mean, really?
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Recovery per bin

We can still 
improve



Corner plot
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Planets

Binaries



Conclusion and 
prospects
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Improving the model:
● Addition of centroids for 

classification & recovery
● Adding stellar physical 

parameters (PINN)

Testing on real data: 
internship with TESS (and 
maybe Kepler)

● We are able to bypass filtering
● We are able to detect unique events 

(no periodicity dependency)
● Need to better characterize the 

performances
● Shallow signals remain problematic

Paper in 

prep, will be 

submitted 

soon!
I will be 

available 
starting 
spring 
2025!
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Unets et al.
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What do we miss?
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Some more 
metrics


