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Point-SDF detection[Basu et al. 2015]

Surface-SDF detection[Miles et al. 2020]
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¢c(p) =l max(q,0) ll; +min(max(q,, max(q,,q;)),0),
1
q=|p|-— >

Analytic distance functions

Voxels

Neural networks
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¢c(p) =l max(q,0) ll; +min(max(q,, max(q,,q;)),0),
1
q=1Ip|-5s. —

Analytic distance functions

Sphere collision ellipsoid collision

Voxels

Neural networks
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¢c(p) =l max(q, 0) ll; +min(max(q,, max(qy,q;)),0),
1
q=|p|-— 5 —

Analytic distance functions

Sphere collision ellipsoid collision

Voxels ?

Neural networks
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SDF-SDF
Collision detection

Testing the
intersection of
analytic distance

functions

Estimating contact
information
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Intersection of analytic
distance functions



From point query to Interval query

3
p=1{xy z}

Point query:

¢c(p) =l max(q, 0) ll; +min(max(qy, max(qyr q,)),0),
1

q=I[pl—35s.
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& o
p={xyz} ¢
R = {[x—!x+];

Point query: Interval query:
¢c(p) =l max(q, 0) ll, +min(max(q,, max(qy, q,)),0), ldmins dmax] = dc(RP),
q=Ip| - % . ¢.(RP) =] Max(RY,0) |I, +Min (Max (Rg, Max(RY, Rg)) , 0) ,

1
R9 = |Rp| —ES.
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AABB detection
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AABB detection Octree subdivision
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AABB detection Octree subdivision Find intersecting regions
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General shapes
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Intersection of general
SDFs
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Prep rOceSSing Sampling points / normal
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Preprocessing Collision detection

intersection  AABB

Input SDF/SDF gradient AABB collision detection I { \
¢ |—>

Axis-aligned bounding
box(AABB) generation

v

Automatic cuboid bounding
boxes generation

v

Saving SDFs and their
gradient in cuboid bounding
boxes
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Preprocessing Collision detection

neC
Wudud

Cuboid bounding box
/

Intersection
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Preprocessing Collision detection g me -

n-units neighbors

Input SDF/SDF gradient AABB collision detection

v v

Axis-aligned bounding
box(AABB) generation

¢ Construct octree to Traverse the SDF to

Automatic cuboid bounding IE generate intersection find the convex part
boxes generation

‘1' Cuboid bounding box

f\
' SN >
Saving SDFs and their
gradient in cuboid bounding {

boxes

Detection points generation

Intersection
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Preprocessing Collision detection

Collision free Collision detected

24



——*_

G i El 1]
™ Modeling #8
2024 1 F !

Preprocessing Collision detection Contact generation
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The accurate result Our result
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The number of cubes: 126

The number of contact points: 70381

0.006

Error

0.001

Frames 140 contact points distribution of ours(e= 10~°)
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Mesh-SDF method

Fully mesh-based method Mesh-SDF method Our proposed method
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Fully mesh
45 Fully mesh 60 | —— Mesh-sDF
Ours (neural networks)
Mesh-SDF Ours (voxel grids)
— Ours (nerual networks) -
2, n
\E/ 25 Ours (voxel grids) é 35
< %
E =
2 =
5 10
0 80 160 0 450 900
Frames Frames
Bunnies and cones Armadillos and cylinders
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Conta

Our proposed method
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Fully mesh-based method Mesh-SDF method Our proposed method
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Armadillo without SDF decomposition

Armadillo with SDF decomposition
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Cuboid bounding box

: Bunny with SDF decomposition Bunny without SDF decomposition
or convex part

DR N\

Armadillo with SDF decomposition ~ Armadillo without SDF decomposition

Cuboid bounding box
for convex part
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0.01

0 Frames
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Summary



Summary & Limitation
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THANKS!




