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Hierarchical Simulation for Real-time Cloth Animation and LOD control
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ABSTRACT

In this paper, a hierarchical simulation with an approximate implicit method is proposed in order to efficiently and plausibly animate
mass-spring based cloth models. The proposed hierarchical simulation method can generate realistic motion of extremely fine mesh in
interactive rate. The proposed technique employs a fast and stable simulation method which approximates the implicit integration. Although
the approximate method is efficient, it is extremely inaccurate and shows excessively damped behavior. The hierarchical simulation technique
proposed in this paper constructs multi-level mesh structure in order to represent the realistic appearance of cloth model and performs
simulation on each level of the mesh with constraints that enforce some of the mass-points of current level to follow the movement of the
previous level. This hierarchical method efficiently generates a plausible movement of a cloth model composed of large number of mass
points. Moreover, this hierarchical method enables us to generate realistic wrinkles on the cloth, and the wrinkle pattern on the cloth model can
be easily controlled because we can specify different contraction resistance force of springs according to their hierarchical level.
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Table. 1 Pseudocode for hierarchical simulation
Proc Hierarchical-Simulation
Input :level [, meshpoints x t(Ln;)
Output : updated mesh points x *+h(]:n )
x " (In)S(x *(Iny)
Fork from1to L
C(xt(Iny,n,_y
X i, FLn)S (x (n, +1ny)
End For
End Proc
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