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Construction of Layer-Based Representation for Curved Edge Polygons
and Its Applications
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Abstract The layer representation (L-REP) is a triangle-based representation for polygons It is
dmple and robust , and presentsinteresting propertiesfor severa gpplications. We extend thisagorithm
to curved-edge polygons and present CL- REPfor L ayer-based representation of curved-edge polygons A
forma mathematica mode of it is defined and two representative algorithms to construct it are given.
Several smple gpplicationsof this model are presented, with a ecia emphass on the Boolean opera
tions and point-in-polygon incluson test , which can be easly and eficiently lved usng the CL-REP.
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3.1

loop; , ,
( ) Si S
) arrVertext2D S; , S
(1) L
druct Point2D 0 ’ ’
{ 1. O (max
CPoint p; 7
bool Iszertex- {vy.Eptt, | VI | E|
} ) Y 1] y O
(,2) (max{ n,| E|}),| El
druct trian :
{ 1.
Point2D pl, p2; void Construct ( CPolygonEx2D CP)
(start, end) {
int coef ; (1,0,- 1) cp- Split() ;
int level ; level Graph G;
int numl: CreateGraph(CP, G)
}s | G;
(‘3) for(i =0; i < G. GetNodeNum() ; i ++)
G
struct loop {
{ DFS(G. GetNode(i)) ;

CArray Point2D, Point2D & arrVertext2D;

}
bool IsHole;

}s

) ) CreateGraph( CPolygonEx2D CP, Graph G)
CSi mpleChi pNode ,

{
' ' for(int i =0; i < CP. GetEdgeNum() ; i ++)
[21. ’ t
; : [4] CSimpleChipNode si ( CP. GetEdge(i)) ;
G. AddNode(si) ;
for(j=0; j<i< CP. GaEdgeNum(); j ++)
G, {

S6S1S2  Sh, Si <Si+1, i j CSimpleChipNode §j (CD. GetEdge(j)) ;

if (si. subordinates(sj))
{

5 1
s. AddFatherNode(s) ;
5. AddChil dNode(si) ;
}

0 o dseif (5. subordinates(si))
()

{
sj. AddFatherNode(si) ;

.e si. AddChildNode(sj) ;
Ce) }

o }
5
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void D FS( CSimpleChi pNode node) ,
{ 1
, 1
if (node. GetChildNum() = =0)
{
node. level =1; 41
return; [5]
} : (8]
node )
for(i=0; i < node GetChildNum(); i++) [910] , ,
{ :
DFS( node. GetChildNode(i) ; [5].
} 1
1
node. level = max( node. GhildNode. level) +1; 4.2
} [4]
3.2
| 0 [11-12] ' ’
, 0 : . [1]
2 , CP={e, &, e}, e
2 i ; Q :
2. 1, if dgn(t) >0and Q
void Construct ( CPolygonEx2D CP) ki = -1, if 9gn(t)) <O0and Q ti,
{ 0, otherwise
Z';;p'(;t_() : Sgn(t) ,
CreateGraph( CP, G) 'Q CP 2 ki >0.
G, 1 '
level =1; - Q T
while(! G. IsEmpty()) ={ OAB} , dgn(QOA) =0,sgn(QAB) =20
{ sgn(QBO) =0, Q T . [3]
CSimpleChipNode arrChip [ ]; ,
FindSingleNodes ( G, arrChip)
0 , arrChip 5
level
SetModifyFlag ( G, arrChip)
G
level ++ ; !
} )
} ; )

, . ,CL-REP
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