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G = (V,E) v ∈ V
Mv ε

C
D ← [+X ,−X ,+Y,−Y,+Z,−Z]
C ← /0

n ∈V
C[n]← /0
Collision Check ← child ∈ Neighbors(G,n)

d ∈ D
v ← Scaled(v)
v ← ApplyTranslation(v,ε ·d)
Collision Check ← v

c ∈Collision Check
C[n,d]← c

C

Mc =




0 3 0 0 4 0
3 0 0 0 4 0
1 2 0 0 0 0
0 0 0 0 6,8,5 2,1
0 8 0 0 7 4
8 0 0 0 7 4
0 0 0 0 0 6,5
5 6 0 0 0 4




Mm =




0 2,3 0 0 4,5,7 0
3,1 0 0 0 6,4,7 0
1 2 0 0 4,8,7 0
0 0 0 0 6,8,5,7 2,3,1
0 6,8 0 0 7 4,1

8,5 0 0 0 7 4,2
0 0 0 0 0 4,6,8,5,3,2,1
5 6 0 0 7 4,3




G = (V,E) v ∈ V

M
L ← max(get bounds(G))
D ← [+X ,−X ,+Y,−Y,+Z,−Z]
M ← /0

n ∈V
M[n]← /0
Collision Check ← /0

v ∈V,v �= n
v ← Scaled(v)
Collision Check ← v

d ∈ D
ṽ ← v,d,L) �
Mv ←ConvexHull(ṽ,v)
Collision Check ← Mv

c ∈Collision Check
M[n,d]← c

M

σy



kg
m3

G = (V,E) v ∈ V
vdim

σy
max(σvm)/σy > 1

Ω ← G,vdim �
F ← /0

ωi ∈ Ω
ωi

fi ←−v3
dim ·ρ ·g �

F ← fi �

D ← Ω,z = 0
σvm ← Ω,D,F

max(σvm)/σy > 1

G = (V,E) v ∈ V
φv

> 0
v ∈V

φv ← φv

Φ ← /0
v ∈V

Φ ← Φ,φv

Dis jointMeshes ← Φ
Md ∈ Dis jointMeshes

(LB,UB)← Md �

LBz > ε





G = (V,E),DSP = (),Q = ()
DSP = (V ) G ← /0

G,DSP,Q
V �=∅

C ← BuildCC(G)
M ← BuildMC(G)
D ← minPd, j j = 0,1 · · · ,5

Q =∅
n ← G.selectNode() �
Q ← n �

n ← Q0 �
d ← Dn �
DSP;n �

d /∈ M & & Structure(G)
V\n,E\n �
DSP;mn, j �
DSP;(n,mn, j) �

d ∈ M
mn, j, j = 0 5,mn, j /∈ Q & /∈ DSP
Q;mn, j �

getDSP(G,DSP,Q,X) �

O(n3)




