
FLOWING formulates warping as a flow operator:  

Flow-based INRs (Neural ODEs and Neural Conjugate Flows) enforce 
architectural priors that produce fast training and stable feature alignment.
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Overview

It requires: 

● A time-dependent flow-like warping to align features, and 
● A blending step to mix the aligned signals smoothly. 

FLOWING Experiments

Union-based 3DGS blending for 3D face morphing.

Key contributions: 

● Flow-based neural network for structure-preserving warpings that 
train in seconds.

● A Gaussian Splatting (3DGS) morphing using union-based blending.

FLOWING is faster, more stable, and produces cleaner 
intermediate image morphs than SoTA.

targetsource

Using FLOWING before generative blending improves morphing 
yielding a more coherent interpolation.

Problem: Traditional MLP 
warpings require heavy 
regularization to learn flows,

leading to ghosting artifacts 

and slow, unstable training.

FLOWING extends naturally to 3DGS by warping each subject’s Gaussians 
and blending directly in 3D using the union of warped splats.
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Morphing consists of 
interpolating between 
signals while preserving 
structure and semantics.

targetsource MLP:
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Ours:
No ghosting
Fast training
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Blending: After warping, signals can be blended via linear interpolation or 
with a generative model (e.g. DiffMorpher).
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Compared to morphing
the rendered images or

warping 3DGSs followed by 
blending rendered images.
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Render the union 
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At initialization forward/backward paths 
are misaligned and vector field is noisy. 

During training, the loss aligns features 
and minimizes deformation.
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