
Weiler - Atherton algorithm 
 
We use this algorithm to find union or intersection of not crossed polygons 
 
We have two polygons P and Q, vertices are given in order  
 

 
 
 
1 ) We calculate intersections of sides and put them in two lists : 
P0 ; I1 ; I0 ; P1 ; I2 ; I3 ; P2 ; I4 ; P3 ; I5 ; P4  for polygon P 
Q0 ; Q1 ; I0 ; I2 ; Q2 ; Q3 ; I5 ; I4 ; I3 ; I1  for polygon Q 
 
2 ) We have also list of entering points for P : I1 ; I2 ; I4 
 
3) We begin with first point of entering list I1 
We take next point on list for P until we get exiting point I0 
We go to list for Q and take next point I2 
As I2 is exiting for Q, we go to list for P 
As I3 is exiting for P, we go to list for Q 
We retrieve point for begining I1 
First common area is polygon I1 I0 I2 I3 
 
4) We delete entering points in this area I1 and I2 from entering list 
 
5) We take last point in entering list I4 
We find on P list P3 then I5 
As I5 is exiting we go to Q list and find I4 
Second common area is I4 P3 I5 
 
As entering list of points is empty, we have all common areas 
 
If polygons are crossed, this algorithm give false results because we cannot decide if a point is 
entering or existing for the polygon. 
 
We can use this algorithm to find union of areas, we have only to exchange entering and 
exiting properties. 
 
You can test this algorithm with embedded svg above 



 


 
 
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)


}


 
 
	 

 
    		     

 
    		     

 
    		     

 
      
      
     


 
 



