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The Bright Universe
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The Dark Universe
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Bayesian density builder 
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Smoothing

Clusters — lensing, X-ray, SZ 

Filaments — X-ray, SZ, UV, luminosity density 

Voids — ISW 

Sheets?



Binning

Kernel smoothing

Error estimates



Kernel methods

Error estimates:

crossvalidation

smoothed bootstrap



SDSS superclusters
Juhan Liivamägi



Filamentary densities

Juhan Liivamägi



Adaptive estimation
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Sloan survey slice



Anisotropic adaptive kernels

(over galaxies)



Output

adaptive density 

three eigenvectors (two independent) 

three scale factors (eigenvalues) 

two ellipticities (filament & sheet indices)
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Filament sky
by Juhan Liivamägi


