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:a novel flip algorithm to transform any star-shaped
polyhedron to its convex hull.

: an algorithm to construct 3D convex hull using flips that
works well on both CPUs and GPUs.

: the first known algorithm to construct the 2D regular tgi )of Aabc w.rt.s, Edge a_t;fis i d?nd S
. . s(Aabc), is the convex A polyhedron is lie on different sides of Aabc.
triangulation on the GPU. hull of {sa, sb, sC }. w.r.t. s if the cones of the Otherwise it is
triangles w.r.t s do not overlap.
Topological flipping on 2D triangulation Tranditional flip algorithm may get stuck

the reflex edges

ﬂ The dashed edges are reflex but

(i.e. flipping them creates
self-intersection)

h used in the traditional flip algorithm

3-1 flip
O 13 flip
increases the VW olume of the polyhedron by flipping

decreases the egree of the non-extreme points
by flipping the edges incident to them

b a new criterion to remove non-extreme points

d

< Construct star-shaped polyhedron > <—Apply Flip-Flop—>

(Find 4 extreme points b while some points are
for the initial tetrahedron outside the polyhedron

p= = I ’

Compute the center as - ~
For each t, subdivide it by

. | the kernel point s )
! inserting the furthest point

a reflex edge that is unflippable Notes:

Implies a non-extreme point

Flip-Flop can be
applied after each
round of insertion

: = =

(For each p, associate it ) For each p associated to £,
with a At s.t. p € Cs(t) re-associate or kill it
combines V- and D-criterion to compute convex hull ';)
P For each ¢, find p that is For each new t', find p that
 furthest to t and p € Cs(t) ) is furthest to t'and p € Cs(t),

Initial push all edges - pop ab with link point {c,d}

S — Implementation Tips:

O Maintain the orientation of each triangle so that the kernel point s is always beneath it.
O Use orientation determinants when finding the furthest point.
O In GPU implementation, seperate the kernels for fast and exact predicates.

x €{a,b,c,d} is the NE point®
T with minimum index

[Label NE point®

push

create -
New edges f«————

A set of weighted point Lift to 3D space by Compute the lower RT
1: The Flip-Flop algorithm terminates when the queue is empty. set ot welghted points Z=x+y2-w hull using ffHull '

2: ab is outdated if it no longer exists or its link points have changed.
3: NE = non-extreme.

Convex Hull Regular Triangulation
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