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[Abstract]

This paper proposes a real-time character rig system for efficiently utilizing quadruped animal characters in various immersive
content types, including film, animation, games, virtual reality (VR), and augmented reality (AR). The proposed system effectively
integrates the film production and real-time content creation pipelines. This approach mirrors the concept of “MetaHuman,” combining
the production process of quadruped animal characters into a unified workflow and facilitating data sharing. We developed a program
executable in Maya, which automatically generates a character rig system when a user inputs a model. This study provides a quadruped
animal production guide aligned with industry trends and is expected to make a substantial contribution to various aspects of content

creation, including planning, direction, and technical development of immersive content featuring animal characters.
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Table 1. Creation criteria for character rig system[21]
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Criteria Requirement Description
Consistency The rig should not disintegrate or transform in an unorthodox manner during animation.
Predictable behavior All controls must operate and behave exactly as intended.
) The control structure should be as uncomplicated as possible, avoiding clutter with
) Simple control structure . ;
Rig multiple controllers or manipulators.
The rig should be user—friendly with a minimal number of controls and maximum
Ease of use .
functional management.
Lightweight and fast interaction The rig should be light and quick in interaction.
) . The rig must be built considering how the character should act and perform to bring out
Character personality reflection : :
its personality.
Animation Director's intent understanding It's crucial to understand the director's intentions for the character and the storyboard.
) , Obtaining feedback from the animator on the control and functionality needs of the rig is
Animator's feedback . . . ) )
important, as the animator will ultimately use the rig.
Input Rig i Skeleton Deformation Mesh
Parameters Motion System Configuration System Geometry
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Fig. 1. Diagram of character rig
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Table 2. Previous studies on real-time character rig

systems
Researchers Method Description
This method learns mesh
deformations from an existing rig by
dividing them into linear and
Stephen W. dee nonlinear parts, where linear
Bailey et al. Ieami?w deformations are calculated from
(2018) g the rig's basic skeletal
transformations, and deep learning
technigues are used to estimate the
remaining nonlinear deformations.
Sarah dee The research introduces a machine
Radzihovsky | rni[r)1 learning approach to approximate
et al. (2020) earning facial mesh deformations.
: The study details a method utilizing
Sﬁ@@eé} \;Vl' conxgluurtall?nal convolutional neural networks to
(2020) ’ networks estimate the mesh deformations in
character facial expressions.
This research showcases FIRA, a
machine learning—driven framework
~Manne machine that integrates sophisticated
Ohrstrém learnin simulation and rigging tools,
et al. (2021) g traditionally proprietary, into the
fast—evolving realm of real-time
workflows.
This study proposes an automated
Jing Hou automated technique for transferring user
et al. (2023) technique interface bindings from an existing
rigged model to a new target mesh.
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Table 3. The perspectives for developing a real-time
quadruped animal character rig system

Perspective Description
— It should replicate the appearance and
) movement with high fidelity based on animal
Animal ,
anatomy and behavior.
anatomy & ) S ) . .
ethology — This authenticity is crucial for enhancing viewer
immersion and lending credibility to the
content.

— It should focus on procedural techniques,
modularization, and automation within the
production pipeline.

Production |~ Th|.s lapprolach improves productivity and
pipeline efficiency in data management.

— Attention to the latest production pipelines
centered around game engines, and
contemplating optimization methods for
ensuring real—-time performance, is essential.

— It is important to design user—friendly and
intuitive interfaces that are easily
understandable and accessible to artists, such
as animators.

User — While the introduction of high—performance
experience advanced technologies is important for
performance enhancement, it is fundamental
to design character rigs in a way that allows
artists to easily access and effectively utilize
these technologies.
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Overview of the MetaQuad Creation Program
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Fig. 5. Overview of the MetaQuad creation program
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