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● Distributed N-body simulation on the regions can be solved  using Fast 
Multi-Pole Method (FMM) or Barnes-Hut algorithm  

● NRGA is physics-based non-rigid point set 
registration method which estimates 
correspondences and transformations 
between ‘template’ and ‘reference’  point 
sets

● Distributed and collision-less N-body 
simulation is performed on several regions  
of point sets;   the attractive gravitational 
force has relativistic effect; the Coherent 
Collective Motion operator [3] regularizes 
distributed position updates 

● Motivation: a paralleizable non-rigid point set 
registration method which is robust against 
missing input data and noise; better 
balances correspondence accuracy and 
geometric consistency

Related Work

NRGA is related to its rigid counterpart GA [1] 
which estimates a single global rigid 
transformation parameter using  Absolute 
Orientation method or Kabsch Algorithm [4]

The gravitational force function used in [1] is 
altered in NRGA by relativistic effect as in [2] 
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Complexity Analysis

● The CCM is a locally-aware global topology preserving operator
● The nature of collective particle motion is similar to Smoothed 

Particle Hydrodynamics  

Distributed N-Body Simulation
Gravitational Potential Energy is
the Distance Transform function  

Iterative Distance ErrorInitialization
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