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Given a set of elements at random 

positions, can we recover their original 

pose for reassembly?

Use Denoising Probabilistic 
Diffusion Models, treating 
the initial poses as random 
initialization, to iteratively 
recover the original poses via 
denoising.
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ARCHITECTURE

KEY IDEAS

Graph-based Diffusion Model

Predicts element wise rotation and translation 

Same approach for 2D and 3D reassembly

METHOD

Output:
DiffAssemble denoises each 
piece and produces a slightly 
less noisy pose at output

Input:
Features are extracted
with rotation-equivariant
feature encoder (2d or 3d)

Construct graph:
each piece is a node with its 
features and noisy position 
and orientation

Inference:
At infernece, we initialize the input graph with random 
poses and iteratively denoise each piece for T steps
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Diffusion process improves overall results.

Equivariant features leads to big improvements.

Joint diffusion on rotation and translation.
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RESULTS

Reassembly tasks in 2D and 3D share several key properties, e.g., 
losses, diffusion chains, and equivariant features.
DiffAssemble reaches SOTA performance in most 2D and 3D 
scenarios, revealing a common ground between these tasks.
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