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Information

is additive
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Photon counting instrument: 
Log-normal Poisson model
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IFT as neural network
isotropic power spectrum

Gaussian white excitation field

signal field in 
Fourier space

signal field in 
position space
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Probabilistic programming

with auto-differentiation



Probabilistic programming

with auto-differentiationimport nifty5 as ift
s_space = ift.RGSpace([N])
import nifty5 as ift
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with auto-differentiationimport nifty5 as ift
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Magnetar flare SGR 1900+14
Pumpe et al. (2018)
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0.2Hz
0.4Hz

Magnetar flare SGR 1900+14
Pumpe et al. (2018)
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Selig et al. (2015) 
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Ancla Müller et al. (2018) 
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dust emission by Planck
Leike & Enßlin (2019)



dust absorption by Gaia
Leike & Enßlin (2019)



dust absorption by Gaia
Leike & Enßlin (2019)



dust absorption by Gaia
Leike & Enßlin (2019)







Information field theory

Field inference
IFT = information theory for fields

IFT is fully Bayesian

IFT exploits & learns signal 
correlations & other properties

IFT fuses machine learning 
& human knowledge 

NIFTy
Numerical IFT

Reconstruction of signal fields
over Cartesian and spherical
spaces and products thereof 

NIFTy algorithms are special 
purpose NN that do not require
extra training

Unified imaging
UBIK

Unified imaging
UBIK



Thank you!

www.mpa-garching.mpg.de/ift 

http://www.mpa-garching.mpg.de/ift
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