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Hrynyuk S., Melnyk V., Ravenets A. Boolean operations between polygons for creating paths map in tree-

dimensional space for computer games. RTS games uses 3d component Mesh for defining zones designed for moving mobile 
game objects. Often it is a static map which is not changing during the gameplay. In here we analyzing problem of dynamic 
modification of paths map during gameplay which allows player change paths map by placing different game objects as obstacles 
or new path. Code is written using C# programing language. 

Keywords: games, 3d, boolean operations, paths map, c#, strategies. 
 

. ,   
 – .  
:  ,  ,   

.  
.   A*.  ,   3d   

 Navigation Mesh.  
 

 (Nodes) ,  
,   

. .  
.   

 3d   Mesh  ,   
. 
.  Unity3d. 3d  

,  
.  

 [1].  
.  

 3d. 
.  3d 
 Mesh  2d . 

. 
. ,  

.    
 [1]. ,  

 ( ).  
. :  

1.  (Vertex) 
2.  (Edge) 
3.  (Triangle) 



 " : , , "  
, 2017.  26 

 

 
© ., ., . 
 

59 

 
 Unity3d  3d  Vector3  

,  .   
Vector3, ,  - .  

.  
 Vertex.  

. , ,  
,  

. .  
.  

. 
.  

 
. .  

 3d  2d.  
:  

  
. 

,  
, ,  

.   (  
 Z  

 Z  
 3d,  2 .  

. )  
 Z.  

 
. 1.  . 

 
.  

 
.  

 Z ,   0,   
 -180,  0  180 .  

.  Z  
. .   

. 



 " : , , "  
, 2017.  26 

 

 
© ., ., . 
 

60 

 
 2. . 

 
 a  b ( ,  

 Z) .  
 

 
 

, : 
 

,   
 

,  C  ,   
,    (  ).    - 

, ,   ,  
. 

  ( ,  )   ( ,  ),  
  (   ),   

 .  
:  

 

 

 C#: 
.) 

 
 
public Vertex GetIntersection(Edge edge1, Edge edge2, ref bool bound) 
{ 

bool boundLocal = false; 
 
Vertex Vector1 = edge1.GetVector(); 
Vertex Vector2 = edge2.GetVector(); 

  
Vertex Prod1 = CrossProduct(Vector1, new Edge( 

edge1.Start, 
edge2.Start 

).GetVector()); 
 
 Vertex Prod2 = CrossProduct(Vector1, new Edge( 

edge1.Start, 
edge2.End 

).GetVector()); 
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 if (!boundLocal && (Prod1.y == 0f || Prod2.y == 0f)) 
 { 
  boundLocal = true; 
 } 
  
 //  

if ((Prod1.y == 0f && Prod2.y == 0f) || Math.Sign(Prod1.y) == Math.Sign(Prod2.y)) 
{ 

return null; 
} 

 
Prod1 = CrossProduct(Vector2, new Edge( 

edge2.Start, 
edge1.Start 

.GetVector()); 
 

Prod2 = CrossProduct(Vector2, new Edge( 
edge2.Start, 
edge1.End 

 ).GetVector()); 
 
 if (!boundLocal && (Prod1.y == 0f || Prod2.y == 0f)) 
 { 

boundLocal = true; 
 } 
 

//  
 if ((Prod1.y == 0f && Prod2.y == 0f) || Math.Sign(Prod1.y) == Math.Sign(Prod2.y)) 

{ 
  return null; 
  
  
 // . 

if (Prod2.y == Prod1.y) 
{ 

  return null; 
} 

 
 float x = edge1.Start.x + Vector1.x * Math.Abs(Prod1.y) / Math.Abs(Prod2.y - Prod1.y); 
 float z = edge1.Start.z + Vector1.z * Math.Abs(Prod1.y) / Math.Abs(Prod2.y - Prod1.y); 
 
 bound = boundLocal; 
 
 return new Vertex(x, 0f, z); 
} 
 
 
public Vertex GetVector() 
{ 
 return new Vertex( 
  End.x - Start.x, 
  End.y - Start.y, 
  End.z - Start.z 
 ); 
} 
 
public Vertex CrossProduct(Vertex Vector1, Vertex Vector2) 
{ 
 return new Vertex( 
  (Vector1.y * Vector2.z - Vector1.z * Vector2.y), 
  (Vector1.z * Vector2.x - Vector1.x * Vector2.z), 
  (Vector1.x * Vector2.y - Vector1.y * Vector2.x) 
 ); 
} 
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