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Stable Spring-Damper Model for Constraint
Based Dynamics Simulators

Yuuichi TAZAKI ' Shoichi HASEGAWA ff
T Dept. of Math. and Comp. Sci, Tokyo Institute of Technology [
It P&I Lab, Tokyo Institute of Technology / PRESTO JST O

Springs and dampers are used in various mechanisms. In addition, spring and damper models are
used for many purpose such as representation of flexibleness of bodies of creatures and plants, and
PD-control for character motion generation.

Spring and damper models can be implemented by adding forces which are proportional to the
expansions and the differences of velocities. However, systems diverge without careful tuning of
spring and damper coefficient and time-steps, because of errors from time discretization and explicit
integration.

We propose a fast and stable simulation method, which formulates all constraints as LCP by
adding equations of spring damper models in implicit integration as constraints besides constraints
for normal forces, friction forces and joints and solves LCP with an iterative method.
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Fig.1 Comparison between proposed method and
explicit method.
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Fig. 2 A model and generated motion of upper

part of body.
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