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Tree Build Heuristics for Spatial Partitioning Trees of 3D Games
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ABSTRACT

Spatial partitioning trees are needed for processing collision detections efficiently. In
order to select split planes for spatial partitioning trees, the tree balance and the number
of polygons overlapped with the split plane should be considered. In this paper, the
heuristic algorithm controlling weight values of tree build criteria is proposed for spatial
partitioning trees of 3D games. As the weight values are changed, tree build time,
T-junction elimination time which can cause visual artifacts in splitting polygons
overlapped with the split plane, rendering speed (frame per second: FPS) according to
tree balance are analysed under 3D game simulations.
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[Fig. 1] Visual lighting disparity
according to T—junction [1.3]
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Pseudo Algorithm T-junction elimination

foreach (PolygonA in Scene)
foreach (EdgeA in PolygonA)
foreach (PolygonB in Scene)
foreach (VertexB in PolygonB)
D=Calc. Distance from VertexB to EdgeA
If ( D !'=0 [with epsilon] )
else If (VertexB is on EdgeA)
/I VertexB is T-junction in EdgeA
Copy VertexB and Insert it in EdgeA;
end foreach
end foreach
end foreach
end foreach

[Fig. 2] A pseudo algorithm to eliminate
T—junction [1,3]
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Pseudo Algorithm Split Plane Selection Heuristic

Parameter = "Heuristic";
BestScore = Infinitely High;
foreach (PlaneB in parallel with Axis)
Score = Splits = BackFaces = FrontFaces = 0;
foreach (PolygonA in Scene)
Classify (PolygonA, PlaneB):
if (Polygon is in Front of PlaneB)
FrontFaces ++;
if (Polygon is in Behind of PlaneB)
BackFaces ++;
if (Polygon is overlapped with PlaneB)
Splits ++;
end foreach
Score = abs(FrontFaces - BackFaces)
* (20-Heuristic) + Splits * Heuristic ;
if (Score < BestScore)
BestScore = Score;
Split Plane = PlaneB;
end foreach

[Fig. 3] A heuristic pseudo algorithm to select the
split plane
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