Two analytical 2d line intersection in OpenCASCADE
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Abstract. OpenCASCADE geometric tools provide algorithms to calculate the intersection of two 2d
curves, surfaces, or a 3d curve and a surface. Those are the basis of the Boolean Operation, so under
the implementation can help to under the BO algorithms. The paper focus on the intersection of two
2d analytical line.
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Figure 1. 2d line intersection

2.Code Usage
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Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files(the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and / or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions :

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software

THE SOFTWARE TS PROVIDED ”“AS 1S”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LTABLE FOR ANY CLAIM, DAMAGES OR OTHER
LTABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.

*/

// NOTE

/) ——
// Tool: Visual Studio 2013 & OpenCASCADE7. 1.0
// Date: 2017-02-25 20:52

#include <gp Dir2d. hxx>
#include <gp Lin2d. hxx>
#include <gp Pnt2d. hxx>

#include <GCE2d MakelLine. hxx>
#include <IntAna2d Analntersection. hxx>

#tpragma comment (1ib, “TKernel.1ib”)
#ipragma comment (1ib, “TKMath. 1ib”)

#ipragma comment (1ib, “TKG2d. 1ib”)
#ipragma comment (1ib, “TKG3d. 1ib”)
#ipragma comment (1ib, ”“TKGeomBase.1ib”)

void test(void)

{
GCE2d_MakeLine alLineMakerl(gp Pnt2d (0.0, 0.0), gp Pnt2d(10.0, 10.0));
GCE2d_MakeLine alLineMaker2(gp Pnt2d (2.0, 10.0), gp Pnt2d(12.0, 2.0));

gp Lin2d alinel = alineMakerl.Value()—>Lin2d():
gp Lin2d aline2 = alineMaker2. Value()—>Lin2d () :

IntAna2d Analntersection alntAna;



alntAna. Perform(alinel, alLine2);
if (alntAna. IsDone())

{
const IntAna2d IntPoint& alntPoint = alntAna.Point(l);
std::cout << “Number of IntPoint between the 2 curves: ”
<< alntAna.NbPoints() << std::endl;
std::cout << “Intersect Point: ” << alntPoint.Value().X(
K7, 7 K alntPoint. Value (). Y() << std::endl;
}
}
int main(int arge, char* argv[])
{
test():
return 0O;
!

THEARIL SN (6.44,6.44) :

Number of IntPoint between the 2 curves: 1
Intersect Point: 6.44444, 6.44444

Press any key to continue . . .

3.Code Analysis
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void IntAna2d Analntersection::Perform (const gp Lin2d& LI,
const gp Lin2d& L2) {

done = Standard False;

Standard Real Al,Bl1,C1;
Standard Real A2, B2, C2;
L1. Coefficients(Al, B1, C1);
L2. Coefficients (A2, B2, C2) ;

Standard Real all, bel, gal;
Standard Real al2, be2, ga2;

Standard Real Det =Max (Abs(A1),Max (Abs(A2), Max (Abs (B1), Abs(B2)))) ;

if (Abs(Al)==Det) {
all=Al;
bel=B1;
gal=Cl;
al2=A2;
be2=B2;
ga2=C2;
}
else if (Abs(B1)==Det) {



all1=B1;
bel=Al;
gal=Cl;
al2=B2;
be2=A2;
ga2=C2;

}

else if (Abs(A2)==Det) {
all=A2;
bel=B2;
gal=C2;
al2=A1;
be2=B1;
ga2=Cl;

}

else {
all=B2;
bel=A2;
gal=C2;
al2=B1;
be2=A1;
ga2=Cl;

}

Standard Real rap=al2/all;
Standard Real denom=be2-rap*bel;

if (Abs(denom)<=RealEpsilon()) { // Directions confondues
para=Standard _True;
nbp=0;
if (Abs(ga2-rap*gal)<=RealEpsilon()) { // Droites confondues

iden=Standard True;
empt=Standard False;
}
else { // Droites paralleles
iden=Standard False;
empt=Standard True;
}
}
else {
para=Standard False;
iden=Standard False;
empt=Standard False;
nbp=1;
Standard Real XS
Standard Real YS

(bel*ga2/all-be2%gal/all) /denom;
(rap*gal-ga2) /denom;

if (((Abs (A1) !=Det)&& (Abs(B1)==Det)) | |

((Abs (A1) !=Det) && (Abs (B1) !=Det) && (Abs (A2) !=Det))) {
Standard Real temp=XS;
XS=YS;
YS=temp;

}



Standard Real La, Mu;
if (Abs(A1)>=Abs(B1)) {
La=(YS-L1. Location().Y())/Al;
}
else {
La=(L1. Location().X()—XS)/B1;
}
if (Abs(A2)>=Abs(B2)) {
Mu=(YS-L2. Location().Y()) /A2;
}
else {
Mu=(L2. Location().X()-XS)/B2;
}
Ipnt[0]. SetValue (XS, YS, La, Mu) ;
}
done=Standard True;
}
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inline void gp Lin2d::Coefficients (Standard Real& A,
Standard Real& B,
Standard Real& C) const

{
A = pos.Direction().Y();
B = - pos.Direction().X(;
C = —-(A * pos.Location().X() + B * pos.Location().Y();

}
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4.Conclusion

JHIT % OpenCASCADE H - 4E B 2B AHAS AL A 7y, AR LS R B B 8 ) AR B 2k
M, X MRS T SR A . SR A R Al T BAVE e R R e T vk .

- S0 Pl 12 B 2R FH A0 LL A B AR, i 38 fe B 6 FH A A 0RA A5 == B AN A 25 =11 )
187

RN AR EL R G, MAHTEAZ SR, (FEFR) PaEAHRERS
WU

R~ 4 B RAE R KB BeE s, TR SR 5| &, @it 4kei2:>]), #HiEB
FF 2% il 28 A AH 28 R SE B

5.References

IR, SRR THEALEIE AR, RSt ARAE. 2009

- ANREE W e = B M B NREE Hi k. 2000
. ERAE. CHEE T WU EORE. TE K AL 2005

L GRN, TR E, FEVE WETE. WOREE Rk, 2002

R BT BESE. MU Tk R 2011

[y

u b WN



	Two analytical 2d line intersection in OpenCASCADE

