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Abstract

We present a novel character rigging solution developed for OO00O,
a liquid supercomputer in Pixar’s Elio.

000O0O0’s design and desired movement necessitated reimagin-
ing our conventional way of articulating characters and she became
Pixar’s first mesh-free character rig. We developed a system that
allowed our animators full fidelity control over what is essentially
a rigged shader while ensuring downstream renderability. [Luo
et al. 2025] The system’s architecture supports a hierarchical ar-
rangement of implicit surface primitives and operators, allowing
for complex transformations while preserving normal animation
paradigms and offers unprecedented flexibility in character anima-
tion.
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1 Background

From the early concept art and story explorations, we knew this
character required articulation beyond the capabilities of our tradi-
tional rigging system: sliding arms anywhere on her body, separat-
ing chunks of liquid from her main form, absorbing objects, adding
arms on the fly, connecting her arms to screens or turning into a
screen, and the ability for her facial features to slide around her
body.
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Figure 2: Showcasing some early concept art of 00000 by
Yingzon Xin. ©Pixar

2 Development

Our existing software lacked the ability to build and deploy implicit
surfaces at scale, necessitating new primitive types for raymarched
implicits and their visualization.

We introduced two types of prims: BlObjects - GLSL code for SDF
computation to create simple primitives (e.g., ellipsoids, rounded
boxes, tori) with the option for custom SDFs (e.g., mouth, eyelids,
arms), and BlOperators - which apply smoothing, subtracting, or
intersecting operations to child BlObjects or the ability to apply
other types of operations like sliding on SDF and squetching.

These are structured under a new material type, BlPreviewMa-
terial, which, along with BlPreviewCanvas, forms the basis for
creating and deploying the raymarched implicits and feeding the
computed shader hierarchy.
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Turning off viewport materials will hence reveal the only polyg-
onal component of OOOOO - the raymarched low-poly bounding
sphere in which OOOQ’s shape is calculated within. For optimiza-
tion purposes given the screen based approach, we added an ad-
justable computation limit after the first hit, which could be upped
in complex shots if needed.

3 Modeling

Our characters are historically modelled with traditional topology
and either modelled or imported into a maya scene to be consumed
downstream. Yet the only thing existing in OOOOO maya file is a
number of crude sbdv’s used solely for the ease of picking parts of
00000 during animation to uphold the expected control scheme
using existing toolsets requiring geometry.

00O0O0O is the first character modeled inside Presto. Unlike
traditional modeling, where modeling precedes rigging, we defined
00000’s control scheme and features first and then arranged the
implicits to achieve her desired design.

The hierarchical method of building allowed us to add complexity
dynamically in shots, offering a uniquely flexible character.

4 Rigging
After the initial development of the hierarchical implicit system, the
rigging to drive the implicit shapes was kept simple. BlObjects were
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hooked up to rigged pivots, and BlOperator values were connected
to attributes, forming a surprisingly simple rigging base.

Her eyelids and mouth used a control scheme similar to our stan-
dard setup but built upon spline rigs to enable uniquely requested
shapes—such as geometric mouth and lid shapes. The GLSL be-
hind these features are extracted based on curves and then smooth
intersected to form cavities for the eyes and mouthbag.

Her arms are rigged curves, with the GLSL using smoothly
unioned SDF spheres to form blobby "noodle" limbs with dynamic
thickness control based on the arm-curves. OOOOO was designed
for maximum flexibility in mind; having the ability to toggle on/off
shapes, limbs, and eyes on the fly, treating her like a stop-motion
clay puppet - adding or subtracting elements as needed.

We also developed native SDF meshing in Presto, though its
performance cost kept it out of regular animation use.

Unexpectedly, OOOOQ’s tech found broader use. One anima-
tor repurposed her black silhouette to explore the design of the
Alien Ambassador, Auva. It was also used in the TranslatorDisk,
CloningClay mockups, and to prototype ideas in other parts of the
film.
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