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Shape interpolation is a long standing challenge of geometry processing. Due to its ill-posed nature, existing
methods typically rely on additional assumptions such as semantic part correspondence or minimal displacement.
Among such constraints, volume preservation is one of the classical traditional animation principles. We propose
new methods to interpolate between shapes in arbitrary poses while favoring volume and topology preservation.
To do so, we rely on a level set representation of shapes (ideally a signed distance function) and their advection by
a velocity field, with both the shape representation and the velocity field being parameterized as neural networks.
Both must evolve jointly during deformation to achieve the target shape. A first strategy to enforce this behavior
is to constrain the networks to satisfy the level-set. While divergence free velocity fields ensure volume and
topology preservation, they are incompatible with the Eikonal constraint required for signed distance functions.
This motivates the introduction of the notion of adaptive divergence velocity field, a construction compatible
with the Eikonal equation and providing theoretical guarantees on the shape volume preservation. In the non
constant volume setting, our method remains effective to provide a natural morphing, by combining it with a
parameterization of the volume change over time. Experimental results demonstrate that our method achieves
better volume preservation than other recent approaches, limits topological changes and better preserves the
structures of shapes without landmark correspondences.

Depending on the progress of our ongoing works, we may be able to report additional findings related to
shape morphing.
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