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Abstract We present an extended cell splitting algorithm which can split both bounded and unbounded cells efficiently in
any dimension  The agorithm splits one-dimensional cell  either bounded or unbounded first one by one  Then the
algorithm splits cells whose dimensions are morethan one  We present an evaluation of the algorithm  also
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algorithm ExtendedCellSplit(G, o , d)
input:

G: the incidence graph of a cell

¢ : the equation of a hyperplane h to split with
d: the dimension of space

output:

incidence graph split by a hyperplane

1. calculate either , , or O for each
O-cell in G using @
2. for each 1-cell 0 inG

3. if o does not intersect with h
4, then compute the position of o

according to h i
5. else split_node() c={pEE |0:(p)}>0 A ¢2(p)>0A 03(p)>0}
6. for each 2-cell 0 inG 2-cell
7. if o does not intersect with h
8. then compute the position of o

according to h oD
9. else split_node()
10forj « 3todim(G)
11. for eachj-cell o inG
12. if o does not intersect with h
13. then compute the position of o

according
toh

14, else split_node()

extended cell splitting
algorithm cell incidence graph G(o 2,)

algorithm split_node(G', ¢ ,j)
input:

G': the halfway graph of a cell d-cell [7]

o :thecell in G which is split by h Partition_Bspt BSPtree
j: the dimension of s -
output:

the halfway graph which contain two

split cells of o d-cell [7] 3

1. make new j-cells ¢ and o inG' 3
2.connect ¢ and o  with the (j+1)-cell BSPtree
whose boundary cell is o 3-cell 2
3. for each boundary (j-1)-cell o 'of o
if the position of o 'accordingtohis

BSPtree

4
box

5 then connect ¢ 'with ¢ (0 ) cell

by anarcin G'
6. make new (j-1)-cell ¢ (in G' and
set the position according to h as 0
7 connect o owith o and o L
g by an arc 3. cell incidence graph

. if j>1 o
9. for each boundary (j-2)-cell o , of cell incidence graph

10. if o , hasthe position 0toh d E¢
11. then connect o0 gand o ,

by anarcin G' L
19 ramnve ~  fram 2! cell o incidence graph  G(0o )

split_node E“ pP=(X1 X2
Xd) Ed (d'l)
hj d+1 a ji(l i d+1)
complex @ j(P)=a jiX1+a joXo+ O jgXgT A jd+1)
cell ¢ j(p)=0 op;
cell or = "¢ j(p) op; 0"
H(o ) o
cell
incidence graph
d BSPtree
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algorithm is1-Celllntersect(n,

_ {0 %,..,0 %}, h)

input:

n: the number of 0-cell connect with ¢ %,

{ 0%,..,0 °%}: the O-cells connect with o %
h: hyperplane to split ¢ %;

output:
true or false
1.ifn=2

2. then if there aren't both o % which
position according to h is + and

3. then return false

4, elsereturn true

5. elseifn=1

6. then if a vectora j=(a j1, o jz, ..., O jq)

and a vector v along o Y satisfy

a; v>0and o ° 'spositionis or
a; v<Oand o 'spositionis or

7. then return true

8. elsereturn false

9. else

10. ifa; v=0

11. then return true

12. elsereturn false

1
lcello % h;

s

(2) O—cellD%K(Z3

}3-cell
}12-cell
_ H-cell

®) O-cellz&FN

cell
cello
( ) ©
n ¢ 1(p) op10 @ 2 (p) 0p20
® n(p) 0pn O ®i(P)=0(1L j n
H(o )={hy

h, hn} cello
m ¢ j(p)=0 g

dm(c) d-m k
cell  k-cell ok

Joreta=y
>y
.@;2;} ) Mecell

incidence graph

cell
cello
"
o o
( )
k-cell o ¥ incidence graph G(c ¥) ok
k ok cell
cell
s-cell  (s-1)-cell (1 s k)
2-cell 0 % l-cell o Loho
4 0-cello %0 %0 %
2-cello 2, l-cellc o Lol
1 ®i(p) 0 1 pi=(Xi1
Xi2 Xig) @ (p) ( or )O
pi  position ( or0)
incidence graph O-cell
o9 hy hy, h; position 0
0 + (1 0 3 0
k-cell(k 1)
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H(c ) position

4. cell
G(o)
incidence graph
cell splitting algorithm [1]
cell
extended cell splitting algorithm
cell incidence graph
0-cell
0-cell cell
0-cell cell
O-cell ¢ ° cg?
1-cell h
o
h
4 1
h cell o o
incidence graph G(o )
incidence graph G(o)
h
1 cell 2
3
2 cell h
2
cell 2
cell h 1 cell
cell o h
0.
o
3
cell
o o
(o] dim(o ) cell
2 dim(o )-1 cell 1
cell
splitting incidence graph
cell o h
1) o dim(o ) cell o
o o
dim(o ) cell
(o] dim(o )-1
cell position
o o

cel |
2 h o dim(o )-1
cell cell
0o (2) (o]
o
(3) dim(c)>1 0o
dim(c) 2 cell h
cell oo
cell
incidence graph (o]
2 O o
dim(o )
h
(4) o
(o)
(2) cell
Go -2 cell
arc
Chandrajit
3
H(c ) position -2
cell h ]
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(a) (b)

1-cell
(a) 1-cell
(b) 1-cell

8 @ ol ol
2

(b) o4
() 8(b)
cell
incidence graph

4 2 1-cell
Candrgjit cell splitting algorithm[1]
O-cell position 1-cell

2 0-cell
position O-cell
position 1-cell

position

1-cell
2 0-cell
0 1-cell 0 0-cell
1-cell

0-cell 0 9
0% 0% Dposition
l-cell 0 4 0-cell 0% o9
position
ol l-cell o
O-cell

1-cell
1-cell 0-cell

1-cell

1-cell
k-cell(k 2)
k-cell
(k-1)-cell
position
k-cell

k-cell

position (k-1)-cell

1-cell

[1]
1-cell

1-cell 0-cell

cell

4 3 extended cell splitting algorithm

extended cell splitting algorithm
position 1-cell
1-cell
position
1-cell
1-cell
position ( (a)
1-cell
position

1-cell

¢ (b))

position

¢'; (P)

ﬁﬂﬁﬁqﬁ°ﬁ+amm

<i

¢j(p)=¢lj (P)

Qi

j

Veq, >O<:>!im¢'j (P) & +o

<

° <O<:>!im¢'j (p) > —©

<

ea; =0<1limg'; (P)=a; eU+a;y.,,
t—w
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position d cell
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d cell
p position cell Np
position ol
(b) o h, cell
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p position N incidence graph
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1
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