


Deformable Collision Detection

• Consider spatial subdivision and hierarchical 
methods for now

• Others... graphics hardware

• Similar to nondeformable case 
• fast query times, e.g., O(lgN) for hierarchies

• But must update structure after deformation
• various trade-offs
• typically involves O(N) work for N simplices

• Methods can be specialized for cloth-like and 
strand-like objects (more on that later)



Stol, ki se deformira











Hybrid AABB-Tree Updating







Hierarchical Representations

• Two Common Types:
– Bounding volume hierarchies – trees of spheres, ellipses, 

cubes, axis-aligned bounding boxes (AABBs), oriented 
bounding boxes (OBBs), K-dop, SSV, etc.

– Spatial decomposition - BSP, K-d trees, octrees, MSP tree, R-
trees, grids/cells, space-time bounds, etc. 

• Many are inappropriate for deformable models
• Do very well in “rejection tests”
• Performance may slow down when the two 

objects are in close proximity and can have 
multiple contacts 

(modified from Ming Lin’s notes)



Bounding Volume Hierarchies

• Model Hierarchy: 
– each node has a simple volume that bounds a set 

of triangles 

– children contain volumes that each bound a 
different portion of the parent’s triangles 

– The leaves of the hierarchy usually contain 
individual triangles

• A binary bounding volume hierarchy:



Spatial Data Structures & Subdivision

Uniform Spatial Sub Quadtree/Octree kd-tree BSP-tree



Uniform Spatial Subdivision

• Simple but effective idea for real-time 
deformable collision detection

• Space-time trade-off



BVH vs. Spatial Partitioning

BVH:     SP:
- Object centric      - Space centric

- Spatial redundancy      - Object redundancy
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