
KERNEL MATCHING:
CONTINUOUS SHAPE MATCHING
WITHOUT ISOMETRY ASSUMPTIONS
Vestner M., Lähner Z., Boyarski A., Slossberg R., Remez T., Litany O., Rodola E.,
Bronstein M.A., Bronstein M.M., Cremers D., Kimmel R.
{matthias.vestner,laehner}@in.tum.de {amitboy,ronslos}@campus.technion.ac.il

Abstract
We present a method for finding correspondence between two manifolds based on matching their heat kernels. Despite the
combinatorial nature of the problem, we provide a simple algorithm with an appealing interpretation.

Continuous Shape Matching
Find correspondence between shapes
X ,Y such that nearby points on X are
mapped to nearby points on Y .

Descriptor Matching
Our method falls into the category of
descriptor matching.

Pointwise descriptors [2, 1]
FX ∈ RnX×k,FY ∈ RnY×k

Pairwise descriptors [3, 5, 4]
KX ∈ RnX×nX , KY ∈ RnY×nY
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Kernel Matching
We model the problem as a maximization over a function f(Π) consisting of a
data fitting term (descriptor matching) plus a regularization term promoting the
continuity of the map Π (kernel matching).

max
Π

tr
(
Π>FYF>X

)
+ λtr

(
Π>K>YΠKX

)
s.t.


Π1 ≤ 1

Π>1 = 1

Π ∈ {0, 1}nY×nX

We iteratively solve the following linear assignment problem:

Πk+1 = arg max
Π∈PnY

nX

tr
(
Π>∇f(Πk)

)
where ∇f(Π) = λ

(
K>YΠKX + KYΠK>X

)
+ FYF>X .

This algorithm can be interpreted as an alternating diffusion process [6].

Multiscale
Once we have coarse correspondence, we map estimated Voronoi cells in a decoupled way.
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Results
Matchings obtained using SHOT [1] and HKS [2] as pointwise descriptors and
heat kernels as pairwise descriptors, between shapes with up to ∼ 15000 vertices
(without multiscale). Quantitative results will appear in an upcoming paper.

1


