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What problem is discussed?
● Spatial studies of distributions of objects: 

RR Lyr, galaxies, GRBs, stars in globular 
clusters, finding star clusters…

● Simulations
● Color-magnitude diagrams of globular 

clusters

Ivezic et al. 2005



Solution 1 - binning

Obvious issues with bin size and phase.

See SJC on 14 Dec. 2021 by P. Szewczyk

https://serc.carleton.edu/mathyouneed/geomajors/histograms/index.html



Solution 2 - Voronoi 
tessellation

Very sensitive to small-scale 
fluctuations -> smoothing

Schmeja 2011



Solution 3 - minimum spanning tree separation
MST is the unique set of straight lines (“edges”) connecting a given set of points 
(“vortices”) without closed loops, such that the sum of the edge lengths is minimum.

Schmeja 2011



Solution 4 - kernel 
density estimation

Toews/wiki



Solution 5 - nearest 
neighbour density

Depends only on a single parameter.

Slow, but faster than MST.

https://math.stackexchange.com/questions/4028633/which-is-the-algorithm-for-knn-density-estimator



5a - Bayesian approach to Nearest Neighbours
Ivezić et al. 2005



5a - Bayesian approach 
to Nearest Neighbours

Ivezić et al. 2005



5a - Bayesian approach to Nearest Neighbours

Comments by Woźniak & Kruszewski 2012:



5b - use normalised volumes and Legendre polynomials

XXX
Geek3/wiki

Woźniak & Kruszewski 2012 (though the formula was known years earlier)
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5b - use normalised volumes and Legandre polynomials
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Schmeja 2011


