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A storage furniture with:
- Upper drawers: Slide out horizontally.
- Lower doors: Swing open horizontally on hinges.

The bottle consists of two main parts: the body and
the cap. The body has a base that gradually tapers
mnto a narrower neck.
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Figure 1. We present the Arficulation TransFormer, for high-quality generation articulated objects. This figure illustrates controlled
generation across random trials based on text descriptions. The openness ratio is defined within the generated joint limits and sampled for
visualization. Notably, it can generate a diverse range of objects with varying numbers of sub-parts and different geometry features.
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| Introduction

A storage furniture with: The bottle consists of two main parts: the body and
- Upper drawers: Slide out horizontally. the cap. The body has a base that gradually tapers
- Lower doors: Swing open horizontally on hinges. into a narrower neck.
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Task of our work - generate the articulated object including:
* Geometry of each subpart (Mesh)
* Articulated feature between each subpart.
Given condition with either:
» Text description.
* Image of the object.



| Previous Work
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* Diffusion Method.

*  Weak Geometry Quality.

*  Weak Articulated Info as well.
* Unconditional Generation.
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”.Etﬂkﬂg; - + Articulation Parameters corrupt the data from x; to random noise x4. During the reverse process, our denoiser (in yellow highlight) predicts the residual noise to
be subtracted from the input data x, at timestep ¢ conditioned on the category label ¢ and a graph adjacency (7 as an attention mask injected

in the Graph Relation Attention module. All the timesteps share the same denoiser that is built on layers of our Attribute Attention Blocks.

 Diffusion Method.
* Does not generate geometry, use part retrieval.
*  Weak Generational Generation (Category + Tree Structure)



| Our Work

A storage furniture with: The bottle consists of two main parts: the body and
- Upper drawers: Slide out horizontally. the cap. The body has a base that gradually tapers
- Lower doors: Swing open horizontally on hinges. into a narrower neck.
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| Method
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Tree Position Embedding. In order for the transformer to
recognize the specific position of each token, we proposed
a novel position encoding scheme specifically designed for
tree structures building upon the works of [52] and [45]. We
first calculate the absolute position encoding a; for each i-th
node:

a; = GRU ({Path; }}_z) . (5)

It push the tokens on the path from the root R to the i-
th node to a bi-directional GRU [23, 45] to compress the
information on its path. We define the position embedding
of the i-th node p; to represent the relative position as well:

pi = CAT ({ax}2.), (6)

where CAT denotes concatenation. We employ truncation
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Sampling Diverse Shapes. A particularly desirable capa-
bility is to generate parts with diverse geometry features
given its semantic information. For example, we would
like USB caps of different shapes and styles. To enable our
model for such capability, we discretize the space of geom-
etry code ¢, = &4(z) to allow for sampling. A geometry
condition ¢, is Chllﬂde into 4 segments (c;, ¢}, ¢2, ¢;) and
used to retrieve (¢, ¢, 2, ¢3) from 4 different codcbooks
M; € RN*P ysing Gumbel-Softmax sampling;

N
&= mi-GS({-llmi - l}y),,  ©

3=1

where mﬁ € RP denotes the I-th out of N embedding vec-
tor in the codebook M;. The Gumble-Softmax operation is
defined as:
P}{p i+ 0/ T
GS({an}); = 2T 9)/7) @

3

?El exp ((z; + g4)/7)

where g, - - - , g are samples from Gumbel(0, 1) [20]. The
softmax temperature 7 controls the diversity of shape prior,
which we do not specifically tune in this work. Since GS
sampling is differentiable, the model can still be trained
end-to-end.
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Ours
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| Additional Material

* Generate new geometry
* Image condition

» Text attention weight

* Edit Articulated Object

Chamfer Distance
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| Additional Material

* Generate new geometry
* Image condition

* Text attention weight
* Edit Articulated Object

- Upper ldf&Wer s : Slide out horizontal ly .
- Lower | doors :Swing open horizontal ly on hinge s .




| Additional Material

* Generate new geometry
* Image condition

» Text attention weight

» Edit Articulated Object

1. This storage furniture consists of a rectangular frame with
multiple horizontally aligned drawers that slide in and out
on tracks.

2. This storage furniture consists of a rectangular base with
two front panels that pivot on vertical hinges to open
outward.

3. Rectangular frame: stationary base. Front panel: hinged
door, pivots outward.

AN

W
/]
[N

L.\"..-‘ A
\V

XRTIN
1

Yy
{1




| Thank You!



