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This document contains additional experiments concerned with the evalu-
ation of the Hierarchical Subspace Iteration Method, which is introduced
in [Nasikun and Hildebrandt 2021].

1 JUSTIFICATION OF DESIGN CHOICES

In this section, we present experiments that address the justification
of our design and evaluation choices for the Hierarchical Subspace
ITteration Method (HSIM).

1.1 Distance computation

The construction of the basis functions, see Equation (11) in [Nasikun
and Hildebrandt 2021], requires the computation of geodesic dis-
tances. For the evaluation of HSIM, we used Dijkstra’s algorithm
on the weighted edge graph of the mesh using the edge lengths
as weights. Since the basis functions have local support, we stop
the single source Dijkstra computation when all vertices in the
support of the basis function have been processed. Alternatives to
Dijkstra’s algorithm are the Short Term Vector Dijkstra (STVD) algo-
rithm [Campen et al. 2013] and the Heat Method [Crane et al. 2013].
Table 1 compares timings and iteration counts obtained by using
Dijkstra’s algorithm, the STVD algorithm and the heat method for
basis construction. One can see that the required numbers of itera-
tions are similar for all three methods with some slight variations.
Therefore, the timings for the case that Dijkstra’s algorithm is used
are comparable to those when the STVD algorithm is used. There is
only a small overhead resulting from the additional computational
effort of the STVD algorithm compared to Dijkstra’s algorithm. The
heat method is much slower since for each point the distance to all
other points is computed instead of only in a local neighborhood.
We would like to note that there are also possibilities to localize the
distance computation with the heat method [Herholz et al. 2017].
This, however, would be beyond the scope of this experiment. These
results illustrate our impression that the STVD algorithm or a lo-
calized version of the heat method can be used as alternatives for
the basis construction. Since we did not observe any substantial ad-
vantages of STVD or the Heat method over Dijkstra’s algorithm in
our experiments, and to keep the method simple, we used Dijkstra’s
algorithm for our evaluation of HSIM.
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Table 1. The timings and iteration counts for computing 100 eigenpairs on
different meshes with three different schemes for approximating the geo-
desic distances are shown. The timings for the construction of the hierarchy
are additionally listed.

Fig. 1. Results of vertex hierarchy construction using farthest point sampling
on meshes with spatially varying sampling densities are shown.

1.2 Sampling method

The nested function spaces we use for HSIM are constructed from a
vertex hierarchy, which assigns a level to every vertex of the mesh.
We use farthest point sampling for computing the distribution of
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