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ABSTRACT

This paper presents a novel ARAP (as-rigid-as-possible) approach to real-time
simulation of physics-based deformation. To cope with one, two and three dimensional
deformable bodies in an efficient, robust and uniform manner, we introduce a deformation
graph of oriented particles and formulate the corresponding ARAP deformation energy.
For stable time integration of the oriented particles, we develop an implicit integration
scheme formulated in a variational form. Our method seeks the optimal positions and
rotations of the oriented particles by iteratively applying an alternating local/global
optimization scheme. The proposed method is easy to implement and computationally
efficient to simulate complex deformable models in real time.
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2x stiff 4x stiff

[Fig. 1] Bars deformed under gravity with different
stiffness values,

[Fig. 2] Twisting and manipulating a bar (left) with
a serial deformation graph (right).
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[Fig. 3] A dinosaur returns to its rest pose from
an extremely deformed pose, a single position,
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