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The Confusion Problem
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Approaching the Confusion Problem
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● Develop fast, automatic detection-to-planets assignment 
algorithm for direct imaging (deconfuser)

● Perform a Monte Carlo study of “deconfusion” success 
rate as a function of:
○ System parameters (viewing angle, planet separation, ...)
○ Observatory parameters (IWA, contrast, noise, …)
○ Number and spacing of observations

● Conclusions about “confusion” rates and observing 
strategies
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The Deconfuser
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The Deconfuser: Step 1

6

P22

Confusion The Deconfuser Future workPhotometry Summary



The Deconfuser
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The Deconfuser: Step 2
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The Deconfuser
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The Deconfuser: Step 3
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The Deconfuser
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The Deconfuser: Step 4
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Ranking Orbits with Photometry
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Ranking Orbits with Photometry
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Likelihood rankingPhotometry model

Planet photometry Noise model

Orbital parameters 
from deconfuser

Calculate phase 
angle (𝜶)

Calculate 
ɸ(𝜶), Fp/Fs

Planet flux

Add detector noise

“Measured” planet 
flux

L(calculated flux | measured flux)

Inputs: Calculated 
flux, measured flux

L ratio = L(option 1) / L(option 2)



Deconfusion with Photometry
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Example of Deconfusion with Photometry
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Example of Deconfusion with Photometry
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Example of Deconfusion with Photometry
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Future Work
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Summary
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Contact Info:
shasler@mit.edu
@SamanthaHasler_

GitHub● The deconfuser:
○ Quickly fits orbits to detections of planets in 2D images
○ Decides which assignment of detection-to-planet fits the data best

● The deconfuser eliminates confusion in systems with four 
observations, except for highly-inclined cases

● An updated photometry ranking scheme will reduce confusion for 
highly-inclined cases
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Deconfuser paper
Pogorelyuk et al. 2022
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