
Efficient Graph Field Integrators Meet Point Clouds

Compute efficiently (in 
sub-quadratic time in the 
number of nodes N of the 
graph) the following 
expressions for every node v 
of the given graph G:

RFDiffusion (RFD)

SeparatorFactorization (SF)
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Applications: interpolation on manifolds, topological masking mechanisms 
for Transformers with structural inputs, physics simulations in curved spaces, 
Wasserstein barycenter, (Fused) Gromov Wasserstein, … 

Graph as a discretization of the 2-dim manifold: 

Empirical results
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low-rank 
decomposition 
of W via random 
features

Problem formulation

efficient separator used in our
SF algorithm is critical for fast 
integration

a sphinx mesh with 1.7M faces; infeasible for 
regular integration algorithms

our RFD algorithm
leverages graph 
structure
implicitly via
eps-neighborhood 
defined edges

different regions 
encoding deviations of 
the shortest-path 
distances to the vertices 
of S from distance to S 


