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In the field of computational anatomy, analyzing shape variability during a registration task often requires
decomposing deformations into interpretable, structured components (such as rigid motions, scalings, or local-
ized deformations) and non-structured diffeomorphisms. Within the Large Deformation Diffeomorphic Metric
Mapping framework [2], a recurring challenge is the lack of separability between these components while combin-
ing various types of deformations. Indeed, during registration, the non-structured deformation tends to mimic
the structured deformation, leading to a loss of interpretability.

To address this issue, we introduce a coupling score to measure how well the action of a given vector field
can be reproduced by an element of a fixed subspace of structured vector fields. This score is defined as
the orthogonal projection of this vector field onto the structured subspace using first variation of varifolds, a
varifold representation of the action of a vector field on a shape which is a tool originally from geometric measure
theory [1] and adapted for shape analysis by Charon and Trouvé [3]. For shape registration, this score is added
as a penalization in the energy to ensure an effective decoupling, preventing the unconstrained deformation
from capturing features that should be attributed to the structured one.
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