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Abstract

This study aims to systematically classify the dynamic realism of 3D digital human animation
from a technical perspective. The dynamic expression of digital humans is divided into three
core axes: facial expression animation, real-time muscle and skin deformation, and bone-based
animation structure. Each axis is classified into three levels of realism: hyper-realistic, realistic,
and semi-realistic. Key technologies including FACS, blendshapes, anatomical muscle simulation,
dual quaternion skinning, ML deformer, and full-body IK are analyzed, and the validity of the
classification framework is verified through recent production cases such as Weta FX's APFS,
MetaHuman, and Unreal Engine 5. As a result, a technical classification matrix for dynamic
realism is proposed. The study also establishes that visual stylization and technical realism level
are independent variables, clarifying that the realism stage should be determined by the actual
driving technology rather than the external appearance of the character. This framework is
expected to serve as a practical guideline for defining target quality levels and allocating
resources efficiently in digital human production across film, games, XR, and metaverse
industries.
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