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Goals and motivations

Interruptible collision detection processes
have only been used in rigid bodies simu-
lations [1].

We propose an algorithm to carry out co-
llision detection for deformable objects
using a time-critical mechanism.

Main contributions:

1) Handling thin long triangles.

2) Optimizing interruptible tree traversal.

Deformable model

We simulate deformations using two me-
shes: a dense superficial mesh, for graphi-
cal rendering and a coarse mesh for phy-
sical simulations. The coarse mesh is a re-
duced representation of the original model
and it is based on an Explicit Finite
Element approach [2].

When the coarse mesh deforms, it pulls or
pushes the dense mesh through rigid links
which are computed in an off-line process.

Dense superficial
mesh

For graphical rendering

Coarse Mesh

Collision detection handling

We use sphere-tree hierarchies to detect
collisions between deformable objects.
The coarse mesh is used to update the hie
rarchies during object deformations.
James and Pai were the first to use redu-
ced models to update tree hierarchies [3].
The problem:

Objects with thin triangles.

..ll.\ Large bounding spheres

Our solution:

Use adaptive medial axis sphere-tree ge-
nerators [4].

Each sphere is
related to a set
of vertices in

the coarse mesh

ez

Centers are updated by adding the
average displacements of the correspon-
ding coarse vertices to the original center.
Sphere radii, r, are updated using a heu-
ristic:

Frew = S»_. mxe__.__w__._zn___

A depends on the maximum distance rate
change between the sphere center and its
corresponding coarse vertices

Optimized interruptible traversal:

Traversing the hierarchy using a breadth-first search.

Key aspects:

a) Pair entity: It stores the colliding pair of spheres. The order in which we store
the spheres changes during the search. This allows stepped and optimized tra-
versals.

b) Two FIFO (first input - first output list): PAIRLIST stores spheres to be tested
during collisions. COLLISIONLIST stores colliding pairs of leaf spheres.

c¢) At each sphere collision test critical times are checked: if the process must be
interrupted then forces are computed using sphere pairs in both lists, otherwise
only leaf spheres are used.
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