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Advances and Challenges in Cloth Animation

SHI Min""?®  MAOQO Tian-Lu” XIA Shi-Hong” WANG Zhao-Qi”
D (School of Control and Computer Engineering » North China Electric Power University, Beijing 102206)
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Abstract  Cloth animation plays an important role in many applications of digital entertainment,
3D games, fashion design and manufacturing. It has been one of the hottest topics in the field of
computer graphics for many years. The research of cloth animation is full of technical challenges.
Its most key topic is cloth animation method, which aims to build animation model to generate
continuous animation. Good animation models are the foundation of dynamically realistic anima-
tion results. Recently, as the growth of the requirement for authenticity and real-time in practical
applications, many new methods have emerged, which greatly enhance the animation and improve
the performance. This paper focuses on cloth animation modeling. First, describes cloth anima-
tion from seven perspectives, including geometry-based animation, physically-based animation,
hybrid-based animation, adaptive mesh animation, constrained animation, example-based anima-
tion and parallel computing based animation, details their principles and advantages, and high-
lights recent works. Second, raises some challenging issues and analysis their impacts on indus-

try. Finally, we forecast broader application prospect of cloth animation.

Keywords computer graphics; cloth animation; clothing animation; mechanical simulation;
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Background

Cloth animation has been one of the hottest topics in the
field of computer graphics, which finds many applications
including digital entertainment, 3D games, fashion manufac-
turing, etc. Cloth animation method is the most key topic of
cloth animation techniques, which aims to build animation
model to generate continuous animation. Good animation
model is the foundation of dynamically realistic animation
results. In earlier studies, cloth is usually taken as simple
geometric model or elastic deformation model, by which only
simple motion can be simulated. In recent years, the rapid
development of virtual reality and computer animation tech-
nology brings forth an urgent demand for realistic clothing
animation. The growing demands including realism and effi-
ciency prompts new advances in technology. Some review lit-
eratures have surveyed the existing cloth animation techniques.
However, they focus on summarizing earlier studies but lack
of introducing recent work, so that limit the related research.

This paper focuses on the cloth animation method and

gives a full review from seven perspectives, including geome-

puter graphics and artificial intelligence.

WANG Zhao-Qi, born in 1966, professor, Ph.D.
supervisor. His main research interests include virtual reality

and intelligent human-computer interaction techniques.

try-based animation, physically-based animation, hybrid-
based animation, adaptive mesh animation, constrained ani-
mation, example-based animation and parallel computing
based animation. The principles and advantages of each
method are detailed, and recent works are highlighted.

Although some state-of-the-arts technique have greatly
enhanced the animation and improved the performance, they
are difficult to meet the needs of practical applications. To
this end, several challenging issues are raised which have sig-
nificant impacts on industrial application.
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