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Abstract

An algorithm is proposed to realize the parent-child relationship judgment of planar straight-edge
nonporous polygons. The algorithm is able to satisfy both parent-child relationship determination
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between non-porous rectangles and non-porous heterogeneous polygons. The algorithm is ap-
plied to the factory modeling map of “MES system of Shanghai Siemens Medical Devices Co., Ltd.”,
which shows that we can satisfy the determination of parent-child relationship among various
planar straight-sided aperture-free polygons without relying on third-party components.
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Figure 1. Relationship Judgment
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Figure 2. Polygonal parent-child relationship determination scenario
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PR 1

publicclass Area

{
public Area(List<Point> points)
{
Points = points;
if(this.Points !=null&&this_Points_Any())

{
LineSagements =new List<LineSagement>();
for(int 1 =0; 1 < points.Count -1; i++)
{
LineSagements.Add(new LineSagement(points[i], points[i +1]));
}

LineSagements.Add(new LineSagement(points.First(),
points.Last()));

}
}

public List<Point> Points {get;set;}
public List<LineSagement> LineSagements {get;set;}

ks
PSR 2

publicclass Point

public Point(double x,double y)

=
»
>
1

X3
ys

()

>
<
1

publicdouble X {get;privateset;}
publicdouble Y {get;privateset;}

}
sk 3

publicclass LineSagement

{
public LineSagement(Point start, Point end)

{
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this.Start = start;
this.End = end;
GetFuncParam(this);
}
public Point Start {get;privateset;}
public Point End {get;privateset;}
public LineType Enum FunType {get;set;}
public List<double> Params {get;set;}=new List<double>();
/// <summary>
/17 ZERHNE
/// </summary>
public List<Point> Intersection {get;set;}=new List<Point>();
publicvoid GetFuncParam(LineSagement lineSegment)
{
double x1 =this.Start_X;
double yl1 =this.Start.Y;
double x2 =this.End.X;
double y2 =this.End.Y;

ifT(x1 == x2)

{

//type=2

this.FunType = LineType_ Enum.XX;
this.Params.Add(x1);

3

elseif(yl == y2)

{

//type=1

this.FunType = LineType Enum.YY;
this.Params.Add(yl);

3

else

{

//type=3

this.FunType = LineType_ Enum.XnXYnY;

double a =(y2 - y1)/(X2 - x1);//#*%

double b = y1 -(x1 *((y2 - y1)/(x2 - x1)));://5Y Hiffy=
this.Params.Add(a);

this.Params.Add(b);

}
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}

}

Bis% 4

publicenum LineType_Enum

{

/// <summary>

117 "%

/// </summary>
XX,

/// <summary>

/17 T

/// </summary>
YY,

/// <summary>

17/ R

/// </summary>
XnXynY

}

Pf#sR 5

publicenum PointWithLineSagementState Enum

{

/// <summary>

/77 TSHEE

/// </summary>
VertexOverlap,

/// <summary>

/17 ML

/// </summary>
Cross,

/// <summary>

1717 B

/// </summary>
unCross,

/// <summary>

17/ ELE L

/// </summary>
OnLineSagement
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B3R 6
publicbool ChecklflnArea(Area area)

{

if(area.LineSagements ==null)

{

returntrue;

3

/35T RN 45 R

foreach(Point point inthis.Points)
{

if(Ipoint.ChecklflnArea(area))
returnfalse;

3

Vg = rimu il EEyN

foreach(Point point in area.Points)
{
if(point.ChecklfInChildArea(this))
returnfalse;

3

/1T FE B S AL B A FHAS AN /i R
if(WhetherPolygonlntersection(area))
{

foreach(LineSagement edg inthis.LineSagements)

{
if(edg. Intersection.Any())

{
if(edg.-FunType == LineType_Enum.XX)
{
List<Point> jiaodainList = edg.Intersection.OrderBy(m =>

m.Y).ToList();
for(int 1 =0; i < jiaodainList.Count -1; i++)
{

Point start = jiaodainList[i];

Point end = jiaodainList[i +1];

Point z =new Point(start.X, start.Y +((end.Y -
start.Y)/2));
if(z.ChecklflnArea(area))
{

continue;

DOI: 10.12677/csa.2022.125126 1259 H LR 15


https://doi.org/10.12677/csa.2022.125126

IR

}

else

{
returnfalse;
}
}
}
elseif(edg-FunType == LineType_Enum.YY)
{
List<Point> jiaodainList = edg.Intersection.OrderBy(m =>

m.X).ToList(Q);
for(int 1 =0; 1 < jiaodainList.Count -1; i++)
{

Point start = jiaodainList[i];

Point end = jiaodainList[i +1];

Point z =new Point(start.X +((end.X - start.X)/2),
start.Y);
if(z.ChecklflnArea(area))
{

continue;

}

else

{

returnfalse;

}

by

}

elseif(edg.FunType == LineType_Enum.XnXYnY)

{
if(edg.Start.Y <= edg.End.Y)

{
List<Point> jiaodainList = edg.Intersection.OrderBy(m =>

m.X).ThenBy(m => m.Y).ToList();
for(int 1 =0; i < jiaodainList.Count -1; i++)
{

Point start = jiaodainList[i];

Point end = jiaodainList[i +1];

Point z =new Point(start.X +((end.X - start.X)/2),
start.Y +((end.Y - start.Y)/2));
if(z.ChecklflnArea(area))
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{

continue;

}

else

{

returnfalse;

List<Point> jiaodainList = edg.Intersection.OrderBy(m =>

m._X) .ThenByDescending(m => m.Y).ToList();
for(int 1 =0; i1 < jiaodainList.Count -1; i++)
{

Point start = jiaodainList[i];

Point end = jiaodainList[i +1];

Point z =new Point(start.X +((end.X - start.X)/2),
start.Y -((start.Y - end.Y)/2));
if(z.ChecklflnArea(area))
{

continue;

}

else

{

returnfalse;

Ise

P N I R R R S Ry SV

returntrue;

}

returntrue;

}
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PSR 7

public PointWithLineSagementState EnumCheckPointInLineSagement(LineSagement
sagement)

{

double px =this.X;

double py =this.Y;

//bool flag = false;

Point pi = sagement.Start;

Point pj = sagement.End;
double sx = pi.X;double sy = pi.Y;
double tx = pj.X;double ty

1
<
=<

/S SR R ES

bool psTf =(px == sx && py == sy);
bool ptTf =(px == tX && py == ty);
iT(psTf || ptThH)

{

return PointWithLineSagementState_Enum.VertexOverlap;

}
switch(sagement._FunType)

{

case LineType Enum_XX:

IT(px == pi.X &&((py <= sy && py >= ty)||(py >= sy && py <= ty)))
return PointWithLineSagementState Enum.OnLineSagement;

break;

case LineType Enum._YY:

if(py == pi.Y &&((px >= sx && px <= )| (px <= sx && px >= tx)))
return PointWithLineSagementState Enum.OnLineSagement;

break;

case LineType Enum._XnXYnY:

default:

break;

}

7/ P\ W BB R 7 R S 2

iIf((sy < py & ty >= py)||(sy >= py && ty < py))

{

/5B E SR Y ARBRAH A 5 ) X ARBR

double x = sx +(py - sy)*(tx - sx)/(ty - sy);
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1/ RSB L

if(x == px)

{

return PointWithLineSagementState Enum.OnLineSagement;
}

/15855 R,

if(x > px)

{

return PointWithLineSagementState_Enum.Cross;
}

}

return PointWithLineSagementState Enum.UnCross;}
B3R 8
publicbool ChecklflnArea(Area theArea)
{
int cnt =0;
foreach(LineSagement lineSagement in theArea.LineSagements)

{
switch(CheckPointInLineSagement(lineSagement))

{
case PointWithLineSagementState Enum.Cross:
cnt +=1;
break;
case PointWithLineSagementState Enum.OnLineSagement:
returntrue;
case PointWithLineSagementState Enum.VertexOverlap:
returntrue;
case PointWithLineSagementState Enum.UnCross:
default:
break;

}

3

/75 L 2 TN R B B SR 2 AR A
if(ent %2==

{

returntrue;// 520N

}

else

{
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returnfalse;// S A{ELINTEN
}
}

B3R 9

publicbool ChecklfInChildArea(Area theArea)

{

int cnt =0;

foreach(LineSagement lineSagement in theArea.LineSagements)

{

switch(CheckPointInLineSagement(lineSagement))
{
case PointWithLineSagementState Enum.Cross:
cnt +=1;
break;
case PointWithLineSagementState Enum.OnLineSagement:
returnfalse;
case PointWithLineSagementState Enum.VertexOverlap:
returnfalse;
case PointWithLineSagementState Enum.UnCross:
default:
break;

}

}

1/ i 2 L R IR BN B RO SAEZ BN
if(cnt %2==

{

returntrue;//SEZHEN

}

else

{
returnfalse;// S A {ELIEN
}

}

3% 10

public bool WhetherPolygonlntersection(Area father)

{
List<LineSagement> childEdgeXfatherEdge List =new List<LineSagement>();
foreach(LineSagement edg inthis.LineSagements)
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{
Point a = edg.Start;
Point b = edg.End;
foreach(LineSagement fatherEdge in father.LineSagements)
{
Point ¢ = fatherEdge.Start;
Point d = fatherEdge.End;

double denominator =(b.Y - a.Y)*(d.X - c.X)-(a-X - b.X)*(c.Y - d.Y);
// RN O MPPATEGGEZR, AFEAL
if(denominator ==0)
{
/7% 2
if(edg.FunType == LineType_Enum.XX)
{
/732
if(edg.Start.X == fatherEdge.Start._X)
{
//AEE
if(b.Y > c.Y || a.Y < d.Y)
{
continue;
3
//EEEE
if(a.Y == c.Y && b.Y == d.Y)
{
continue;
b
/7 LS (A LA
if(a.Y > c.Y & b.Y <= c.Y && b.Y >= d.Y)
{
edg. Intersection.Add(c);
continue;
3
// ST (SRR
if(a.Y <= c.Y && a.Y >= d.Y && b.Y < d.Y)
{
edg. Intersection.Add(d);
continue;

}
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/728

if(c.Y >= a.Y && d.Y <= b.Y)

{

continue;

+

7/ 7L

if(a.Y >= c.Y && b.Y <= d.Y)

{
edg. Intersection._Add(c);
edg. Intersection.Add(d);

continue;

¥

}

// VAT
else

{
continue;
}

}

1/

elseif(edg.FunType == LineType_Enum.YY)
{

VI£i557

if(edg.-Start.Y == fatherEdge.Start.Y)

{

[INES

if(b.X < c.X |] a.X > d.X)

{

continue;

}

//EEES

if(a.X == c.X && b.X == d.X)

{

continue;

}

/7L (BE LA

if(a.X < c.X & b.X >= c.X & b.X <= d.X)

{
edg. Intersection._Add(c);
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continue;
}
/748 (CBEREMEED
if(b.X > d.X & a.X >= c.X && a.X <= d.X)
{
edg. Intersection._Add(d);
continue;
¥
/7B
if(c.X <= a.X && d.X >= b.X)
{
continue;
}
/7 7L
if(a.X <= c.X && b.X >= d.X)
{
edg. Intersection._Add(c);
edg. Intersection.Add(d);
continue;

he

}

//VAT

else

{

continue;

}

}

Vg

elseif(edg.FunType == LineType_Enum.XnXYnY)

{

Ve 357

if(edg.-Params.First() .Equals(fatherEdge.Params.First())&&
edg.Params.Last() .Equals(fatherEdge.Params.Last()))
{

I/INES

if((a-X <c.X && b.X < c.X)

I1(a-X > d.X && b.X > d.X))

{

continue;

}
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/R EE
if(a.X == c.X && a.Y == c.Y && b.X == d.X && b.Y == d.Y)
{
continue;
by
/755 CBEPIEAED
if(a.X < c.X && b.X >= c.X && b.X <= d.X)
{
edg. Intersection._Add(c);
continue;
}
/79550 (CBLE PIEHED
if(a.X >= c.X && a.X <= d.X && b.X > d.X)
{
edg. Intersection.Add(d);
continue;
}
/72
if(a.X >= c.X && a.X <= d.X & b.X >= c.X && b.X <= d.X)
{

continue;

}

7/ 7B

if(a.X <= c.X && b.X >= d.X)

{
edg. Intersection.Add(c);
edg. Intersection.Add(d);

continue;

by

}

/1 VAT

else

{

continue;

}

¥

¥

/7 LBITEEZE A B (X, y)

double x =((b.X - a.X)*(d.X - c.X)*(c.Y - a.Y)

+(b.Y - a.Y)*(d.-X - c.X)* a.X
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-(d.Y - c.YD*(b.X - a.X)* c.X)/ denominator;
double y =-((b.Y - a.Y)*(d.Y - c.Y)*(c.-X - a.X)
+(b.X - a.X)*({d.Y - c.Y)* a.Y
-(d.X - c.X)*(b.Y - a.Y)* c.Y)/ denominator;
/7 AW R RS RSB b
if(
/7 TRAELEBL L
x - a.X)*(X - b.X)<=0&&((y - a-Y)*(y - b.Y)<=
// HEZ RSB 2 bk
&&(X - €. X)*(X - d.X)<=0&&(y - c.Y)*(y - d.Y)<=0)
{
edg. Intersection.Add(new Point(X, y));

}

else

{

continue;

s

}

}

if(this.LineSagements.Where(m => m.Intersection.Any()).Any())

{

returntrue;

}

else

{

returnfalse;

}
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