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lensing mass map

with scattering statistics with power spectrum P(l)  with P(l) and bispectrum

~ 50 numbers



Turing pattern Ising model sea temperature solar UV image lensing map
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Fourier oscillations
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sparse representation of natural images

receptive fields of mammal vision

close to Gabor wavelets

kernels learned in AlexNet

(Olshausen & Field 1996)

(Hubel & Wiesel 1968)

(Krizhevsky, Sutskever, & Hinton 2012)
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scales 1
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S2

scales 2

convolutional tree

e.g., 8 scales    37 coefficients ( , , )→ s0 s1 s2

wavelets, modulus, iteration



weak lensing cosmology
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Matilla Zorrilla et al. 2016, Gupta et al. 2018 

simulated mass maps (from Columbia lensing group)

Cosmology 1 Cosmology 2



scattering coefficients

weak lensing cosmology
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scattering coefficients
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dark energy & neutrino mass sensitivity



neutrino mass sensitivity

Rubin-like survey

on real data …
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Remote sensing application (NASA Aqua Satellite)
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straight
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spread (work in progress)



SDSS galaxies

galaxy images

scattering coefficients

visualization/ 
outlier detection

(work in progress)
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interpretations (coming soon)
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How do we characterize a field?

efficient, interpretable, robust


