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Splitting cell problem is an important problem in
computational geometry, spatial database and constraint
database areas. Spatial operations such as intersection

and difference is based on splitting cell with hyper planes.

This paper presents an algorithm to split a bounded and
an unbounded spatial objects with hyperplanes in any
dimension. The previous algorithm only works for a
bounded objects because it assumes that all k-polytope
has more than 2 (k-1)-polytopes connected with. This
algorithm considers the number of (k-1)-polytopes in the
evaluation process and applies different polytope
splitting algorithm and position vector making algorithm
This make it possible to compute an unbounded cells.
This paper presents the implementation and evaluations.
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fig 1 Cell and Cell Graph

1 Hasse diagram
polytope node ,

Table 1 Our implementation of the Hasse diagram.
Each node representing a polytope has its attributes

Attributes

O-polytope | Coordinates value: (X, Y, X)

position vector

k-polytope | position vector

(k>0)

number of (k-1)-polytopes connected with the
k-polytope

number of (k+1)-polytopes connected with the
k-polytope

dimension of the k-polytope

[21(3]1[4]. ,
| [6]
, inters’,ection difference
, (cell)
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input:
the cell graph G
the set of hyperplanes construct the graph HP
hyperplane h
the dimension of space d
output:
the graph split by h

1. classify all the vertices
either [ ] or (| or
2.fork - 1tod
3. for all k-polytope f in the graph
4. n < the number of (k-1)-polytope which
f is connected with

5. ifn 2

6. then P ~ the positions of (k-1)-polytope
which f is connected with

7. split_2(P)

8. else if n=1

9. then p ~ the position of (k-1)-polytope

which f is connected with

10. split_1(k,d,p,HP,h)

11. else split_0(HP,h)

12. if k-polytope is not split

13. then make position vector

14. else remove f. Make new k-polytope f+ and f-. Connect them
with the (k+1)-polytope which f was connected with.
For all (k-1)-polytopes which f was connected with,
if itis hé{) then connect with f+(f-). Make new
(k-1)-polytope fO. Connect it with f+ and f-.
If k 2, connect fO with the (k-2)-polytope which is
D and is connected with such (k-1)-polytope
that was connected with f.

2
fig 2 Cell Splitting Algorithm
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input:
the dimension of k-polytope k
the dimension of space d
the position of (k-1)-polytope p
hyperplanes which contain k-polytope HP
hyperplane by which split the k-polytope h

output:
if k-polytope is split, return the fact.
otherwise return | |, or

1.if k=d

2. thenif p=[_|

3. then if k-polytope is contained by h+

4. then return

5. elsereturn

6. else if h cross with k-polytope

7. then return the fact that k-polytope

is split
8.
9. then return

10. elsereturn
11.else if k-polytope and h is parallel

12. then return
13. else if p= [r

14. thenif k-polyﬁe is contained by h+

else if k—polyt@e is contained by h+

15. thenreturn

16. else return

17. elsep ~ the crossof h and HP

18. if p is contained by k-polytope

19. then return the fact that k-polytope
is split

20. else return p

4 split_1()

fig4 Algorithm split_1()
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fig 6 k-polytope connected with one (k-1)-polytope

input:
hyperplanes which contain k-polytope HP
hyperplane by which split a polytope h
output:
if k-polytope is split, return the fact.
otherwise return D E| or

1. if 1-polytope is parallel with h

2. then if 1-polytope is contained by h
3. thenreturn ﬂ

4. else if 1-polytope is contained by h+
5 then return

6

7

else return
else return the fact that 1-polytope
is split
7 split_0()

fig 7 Algorithm split_0()
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Fig 9 the time to split an unbounded cell with

hyperplanes in 3 dimensional space
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Fig 10 the time to split an unbounded cell with

hyperplanes in 4 dimensional space
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