Algorithme de Weiler - Atherton
Nous utilisons cet algorithm pour trouver I'union ou l'intersection de deux polygones non croisés

Nous avons deux polygonesP et Q, et laliste ordonnée de leurs sommets

1) Nous calculons les intersections des cotés et dressons deux listes de points :
PO;I11;10;P1;12;13;P2;14;P3;15;P4 for polygon P
Q0;Q1;10;12;Q2;Q3;15;14;13; 11 for polygon Q

2 ) Nous avons également la liste des points entrant pour P :11;12; 14

3) Nous prenons le premier point de cette liste 11

Danslaliste de P nous prenons le point suivant 10

Comme 10 est sortant nous allons alaliste de Q et prenons le point suivant 12
Comme 12 est sortant pour Q, nous sautons alaliste de P

Comme I3 est sortant pour P, nous reprenons laliste de Q

Nous retrouvons notre point de départ 11

La premiere partie commune est le polygone 11 10 12 13

4 ) Nous supprimons de la liste des points entrant les points utilisés |1 et 12
5) Nous prenons le point restant dans cette liste 14

Danslaliste de P nous trouvons P3 puis I5

Comme I5 est sortant nous allons alaliste de Q et prenons 14

Laseconde partie commune est 14 P3 15

Comme laliste des points entrant est vide, nous avons terminé

Si les polygones sont croises, cet algorithme donne des résultats erronés car nous ne
pouvons savoir Si un point est entrant ou non pour le polygone.

Nous pouvons utiliser cet algorithme pour trouver I'union des polygones, il nous suffit
d'échanger les propriétés "entrant” et "sortant".

Vous pouvez tester cet algorithme avec le svg intégré ci-dessous






 
 
var click = false

function init_interpolygons(evt)
{
	svgdoc = evt.target.ownerDocument
	P1_x = [225,175,350,450,425]
	P1_y = [150,300,425,275,175]
	P1_nbpts = 5
	polygo1 = svgdoc.getElementById("polygo1")	
	P2_x = [275,175,250,475]
	P2_y = [125,250,300,225]
	P2_nbpts = 4
	polygo2 = svgdoc.getElementById("polygo2")	
	polygo3 = svgdoc.getElementById("polygo3")	
	choice = svgdoc.getElementById("choice")	
	type_inter = 0
	debut = true
	interpolygons_calcul()
	debut = false
}

function interpolygons_move(evt)
{
	if (click)
		{
			xm = evt.clientX
			ym = evt.clientY
			cible = evt.target.getAttributeNS(null,"id")
			type_pol = cible.substring(0,1)
			num = parseInt(cible.substring(1,cible.length))
			if (type_pol == "P")
			{
				P1_x[num] = xm
				P1_y[num] = ym
			}
			if (type_pol == "Q")
			{
				P2_x[num] = xm
				P2_y[num] = ym
			}
			evt.target.setAttributeNS(null, "cx", xm)
			evt.target.setAttributeNS(null, "cy", ym)
			node = svgdoc.getElementById("t" + cible)
			node.setAttributeNS(null, "x", xm)
			node.setAttributeNS(null, "y", ym)
			interpolygons_calcul()
		}
}

function interpolygons_click()
{
	node = svgdoc.getElementById("inter")
	svgdoc.getElementById("main").removeChild(node)
	polygo3.setAttributeNS(null, "d", "M0 0")
	click = true
}

function interpolygons_up()
{
	intersect_polygons()
	click = false
}


function interpolygons_choice(num)
{
	type_inter = num
	choice.setAttributeNS(null,"cy",520 + 25 * num)
	intersect_polygons()
}

function interpolygons_addpoint(num_poly)
{
	if (num_poly == 1 )
	{
	P1_x[P1_nbpts] = ( P1_x[0] + P1_x[P1_nbpts - 1] ) / 2
	P1_y[P1_nbpts] = ( P1_y[0] + P1_y[P1_nbpts - 1] ) / 2
	create_point(P1_x[P1_nbpts],P1_y[P1_nbpts],"pts","red","P",P1_nbpts)
	P1_nbpts += 1
	}
	else
	{
	P2_x[P2_nbpts] = ( P2_x[0] + P2_x[P2_nbpts - 1] ) / 2
	P2_y[P2_nbpts] = ( P2_y[0] + P2_y[P2_nbpts - 1] ) / 2
	create_point(P2_x[P2_nbpts],P2_y[P2_nbpts],"pts","red","Q",P2_nbpts)
	P2_nbpts += 1
	}
	interpolygons_calcul()
	intersect_polygons()
}

function interpolygons_removepoint(num_poly)
{
	if (num_poly == 1 )
	{
		if ( P1_nbpts > 3 )
		{
			P1_nbpts -= 1
			node = svgdoc.getElementById("P" + P1_nbpts.toString())
			svgdoc.getElementById("pts").removeChild(node)			
			node = svgdoc.getElementById("tP" + P1_nbpts.toString())
			svgdoc.getElementById("names").removeChild(node)			
		}
	}
	else
	{
		if ( P2_nbpts > 3 )
		{

			P2_nbpts -= 1
			node = svgdoc.getElementById("Q" + P2_nbpts.toString())
			svgdoc.getElementById("pts").removeChild(node)			
			node = svgdoc.getElementById("tQ" + P2_nbpts.toString())
			svgdoc.getElementById("names").removeChild(node)			
		}
	}
	node = svgdoc.getElementById("inter")
	svgdoc.getElementById("main").removeChild(node)
	interpolygons_calcul()
	intersect_polygons()
}

function inter_segments(x1,y1,x2,y2,x3,y3,x4,y4)
{
	det = (x2 - x1) * (y3 - y4) - (y2 - y1) * (x3 - x4)
	k1 = ((x3 - x1) * (y3 - y4) - (y3 - y1) * (x3 - x4)) / det
	k2 = ((x2 - x1) * (y3 - y1) - (y2 - y1) * (x3 - x1)) / det
	if ((k1 > 0)&&(k1 < 1)&&(k2 > 0)&&(k2 < 1))
	{
		exist_inter = true
		x_inter = x1 + k1 * (x2 - x1)
		y_inter = y1 + k1 * (y2 - y1)
		if (type_inter == 0)
		if (det < 0 )
			interior = true
		else
			interior = false
		else
		if (det > 0 )
			interior = true
		else
			interior = false
	}
	else
		exist_inter = false
		
}

function intersect_polygons()
{
	var R_x = new Array()
	var R_y = new Array()
	var R_in = new Array()
	var R_k1 = new Array()
	var R_k2 = new Array()
	var P1_list = P1_liste.split(";")
	var P2_list = P2_liste.split(";")

	if (svgdoc.getElementById("inter") == null)
	{
		node = svgdoc.createElementNS(null,"g")
		node.setAttributeNS(null,"id","inter")
		svgdoc.getElementById("main").appendChild(node)
	}
	
	P1_x[P1_nbpts] = P1_x[0]
	P1_y[P1_nbpts] = P1_y[0]
	P2_x[P2_nbpts] = P2_x[0]
	P2_y[P2_nbpts] = P2_y[0]
	inter_num = - 1
	for (i = 0 ; i < P1_nbpts ; i++)
		for ( j = 0 ; j < P2_nbpts ; j++ )
		{
		inter_segments(P1_x[i],P1_y[i],P1_x[i + 1],P1_y[i + 1],P2_x[j],P2_y[j],P2_x[j + 1],P2_y[j + 1])	
		if (exist_inter)
			{
			inter_num += 1
			R_x[inter_num] = x_inter
			R_y[inter_num] = y_inter
			R_k1[inter_num] = k1
			R_k2[inter_num] = k2
			R_in[inter_num] = interior
			l = 0
			while (P1_list[ l ] != "P" + i.toString())
				l += 1
			if (P1_list[ l + 1 ].indexOf("P") < 0)
				{
				s = 0
				before = false
				while (!before)
					{
					s += 1
					if (P1_list[ l + s ].indexOf("P") < 0)
					{
					num_I = parseInt(P1_list[ l + s ].substring(1,P1_list[ l + s ].length))
					if (R_k1[inter_num] < R_k1[num_I])	
						before = true
					}
					else
						before = true

					}
				l += s - 1						
				}
			for ( m = P1_list.length ; m > l ; m-- )
				P1_list[ m ] = P1_list[ m - 1 ]
			P1_list[ l + 1 ] = "I" + inter_num.toString()
			l = 0
			while (P2_list[ l ] != "Q" + j.toString())
				l += 1
			if (P2_list[ l + 1 ].indexOf("Q") < 0)
				{
				s = 0
				before = false
				while (!before)
					{
					s += 1
					if (P2_list[ l + s ].indexOf("Q") < 0)
					{
					num_I = parseInt(P2_list[ l + s ].substring(1,P2_list[ l + s ].length))
					if (R_k2[inter_num] < R_k2[num_I])	
						before = true
					}
					else
						before = true
					}
				l += s - 1						
				}
			for ( m = P2_list.length ; m > l + 1 ; m-- )
				P2_list[ m ] = P2_list[ m - 1 ]
			P2_list[ l + 1 ] = "I" + inter_num.toString()
				create_point(R_x[inter_num],R_y[inter_num],"inter","blue","I",inter_num)
			}
		}


	if (inter_num > - 1)
	{
	i = 0
	var enterList = ""
	while (i < P1_list.length)
	{
		if (P1_list[ i ].indexOf("P") == -1)
		{
			num_I = parseInt(P1_list[ i ].substring(1,P1_list[ i ].length))
			interior = R_in[num_I]
			if (interior)
				enterList += "I" + num_I.toString()
		}
		i += 1
	}

	str = ""
	counter = 0
	counter2 = 0
	while ( enterList != "")
	{
	if ( enterList.indexOf("I",1) > 0 )
		begin_pt = enterList.substring(0,enterList.indexOf("I",1))
	else
		begin_pt = enterList
	num_I = parseInt(begin_pt.substring(1,begin_pt.length))
	enterList = enterList.substring(begin_pt.length - 1,enterList.length)
	str += "M" + R_x[num_I] + "," + R_y[num_I] + " "
	i = 0
	while (P1_list[ i ]!= begin_pt)
		i += 1		
	next_pt = ""
	liste_num = 1
	i += 1
	while (next_pt != begin_pt)
	{
	if (liste_num == 1)
		{
			if (P1_list[ i ].indexOf("P") > - 1)
				while (P1_list[ i ].indexOf("P") > - 1)
				{
				num_I = parseInt(P1_list[ i ].substring(1,P1_list[ i ].length))
				str += "L" + P1_x[num_I] + "," + P1_y[num_I] + " "				
				i = (i + 1) % (P1_list.length - 1)
				}
			num_I = parseInt(P1_list[ i ].substring(1,P1_list[ i ].length))
			next_pt = "I" + num_I.toString()
			interior = R_in[num_I]
			if (!interior)
			{
				liste_num = 2			
				i = 0
				while (P2_list[ i ]!= next_pt)
					i += 1		
				i += 1
			}
			else
			{
				deb_efface = enterList.indexOf(next_pt)
				debList = enterList.substring(0,deb_efface) 
				finList = enterList.substring(deb_efface + next_pt.length,enterList.length)
				enterList = debList + finList
			}
		}
		else
		{	
			if (P2_list[ i ].indexOf("Q") > - 1)
				while (P2_list[ i ].indexOf("Q") > -1)
				{
					num_I = parseInt(P2_list[ i ].substring(1,P2_list[ i ].length))
					str += "L" + P2_x[num_I] + "," + P2_y[num_I] + " "				
				i = (i + 1) % (P2_list.length - 1)
				}
			num_I = parseInt(P2_list[ i ].substring(1,P2_list[ i ].length))
			next_pt = "I" + num_I.toString()
			interior = R_in[num_I]
			if (interior)
			{
				if (enterList != "")
				{	
					deb_efface = enterList.indexOf(next_pt)
					debList = enterList.substring(0,deb_efface) 
					finList = enterList.substring(deb_efface + next_pt.length,enterList.length)
					enterList = debList + finList
				}
				liste_num = 1			
				i = 0
				while (P1_list[ i ]!= next_pt)
					i += 1		
				i += 1
			}
		}
		str += "L" + R_x[num_I] + "," + R_y[num_I] + " "
		counter += 1
		if (counter > 30)
			return
	}
	str += "z"
	counter2 += 1
	if (counter2 > 10)
			return
	}
	polygo3.setAttributeNS(null,"d",str)
	}
	else
// pas d'intersections ....
	{


	}
}	


function interpolygons_calcul()
{
	str = ""
	P1_liste = ""
	for ( i = 0 ; i < P1_nbpts ; i++)
	{
		str += P1_x[i] + "," + P1_y[i] + " "
		P1_liste += "P" + i.toString() + ";"
		if (debut)
			create_point(P1_x[i],P1_y[i],"pts","red","P",i)
	}
	P1_liste += "P" + P1_nbpts.toString() 
	polygo1.setAttributeNS(null,"points",str)
	str = ""
	P2_liste = ""
	for ( i = 0 ; i < P2_nbpts ; i++)
	{
		str += P2_x[i] + "," + P2_y[i] + " "
		P2_liste += "Q" + i.toString() + ";"
		if (debut)
			create_point(P2_x[i],P2_y[i],"pts","red","Q",i)
	}
	P2_liste += "Q" + P2_nbpts.toString() 
	polygo2.setAttributeNS(null,"points",str)
	if (debut)
		intersect_polygons()	
}

function create_point(x,y,group,color,letter,number)
{
	var str1 = "<circle cx='" + x + "' cy='" + y + "' id='" + letter + number.toString() + "' r='4' fill='" + color +"'/>"
	node = parseXML(str1,svgdoc)
	svgdoc.getElementById(group).appendChild(node)
	str1 = "<text id='t" + letter + number.toString() + "' style='text-anchor:middle;font-size:15;fill:blue' x='"
	str1 += x +"' y='" + y + "' dx='15' dy='15'>"
	str1 += letter + "<tspan baseline-shift='sub' font-size='9'>" + number + "</tspan></text>"
	node = parseXML(str1,svgdoc)
	if (letter != "I")
		svgdoc.getElementById("names").appendChild(node)
	else
		svgdoc.getElementById("inter").appendChild(node)


}


 
 
	 

 
    		     

 
    		     

 
    		     

 
      
      
     


 
 



