Generating Part-Aware Editable 3D Shapes without 3D Supervision
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Motivation Our Method Shape Generation and Editing

NeRF-based generative models generate high quality 3D objects Given a collection of posed images accompanied by object masks, we formulate our, Shape (eneration:
with texture but lack local control. Part-based generative models generative model as an auto-decoder that represents 3D objects as M NeRFs.
enable local control but require explicit 3D supervision andonly

produce textureless objects. %
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. . The per-part rendering equation is C,,(7) 7 w | -
Contributions: %
e I'irst part-aware generative model for editable 3D shapes. where h7"(x7) is the occupancy and ¢7'(x7,d") its color at point x!. =, BT // - |
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e Does not require explicit 3D supervision.

/74 Differentiable Rendering B Volumetric Rendering B Ours

To ensure distinct, manipulable parts, we introduce a hard assignment between rays

. . : Sh Mixing:
and parts, namely the color of each ray is determined by a single NeRF. ape VURILS
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e Enables new editing capabilities.

Part Parametrization

P (m=2) =

The set of rays R,, associated with the m-th part

T
N is the set of rays that first intersect with it:
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Xy oxg R = {7“ c R : m = argmin wr(k)}

Fach part is parametrized as a locally defined NeRF, implemented
using a color c;'(-) and an occupancy network op*(-) that map a 3D
point x € R, a viewing direction d € S*, a shape z° and a texture
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code z! into a color c € R® and an occupancy value o € (0, 1]. =3 { ) ‘ ‘ 7R
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Transformed Points in the (B i The per-object rendering equation using M NeRFs is — 1 .
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To be able to modify the shape, size and appearance of specific
parts of the object independently, we transtorm the geometric
inputs of each NeRF in its local coordinate system 7,,(x).




