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Abstract: In ray tracking, acceleration structure is indispensable for reducing computation time of ray-geometry
intersection. Finding an efficient and high quality acceleration structure is still an active area of research. The top-down
approach is widely used in building acceleration structure, such as BVH. However, due to its limitation, the result tree is
not always optimal. This paper presents a bottom-up approach to build an effective BVH which is a hybrid between
BVH and Space Partitioning. An improved surface area heuristic cost function and multiple parame%cré' have also been
used to optimize this model. Experiments show that the approach mentioned above is mere effective than the
conventional BVH and KD-Trees. It can realize 5%-10% performance improvemgnt. Furthermore, the way to reduce the
building time has been investigated in this paper. :
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// N: leaf node to split

// P: primitives set
BEGIN Split(N,P):
IF Pssize < delta
T = createThread()
T.parameter = BuildBVH(N,P)
T.run()

return

$ ®» 2N AW

ENDIF T\

—_
—_— D

ﬁndBestSp]%F(N,RaXié,POS)
NL = leftChild(N)

. NR= rightChild(N)

« 14. BL=NL.BBox

=
w N

15. BR=NR.BBox
16.
17. FORrange 1 to P.Size

18. B =P[i].Bbox

19. IF B.OverLaps(BL)
20. append(PL,P[i]);
21. ENDIF

22. IF B.OverLaps(BR)
23. append(PR,P[i]);
24. ENDIF

25. ENDFOR

26.

27. Split(NL,PL)
28.  Split(NR,PR)
29. END
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//'N: leafnode to split  *

—

/] P: primitiv‘és set
BEGIN BuildBVH~,p):
Clusters

Cost

FOREACH primitive in P

¢ =new Cluster(primitive)

O ®» N v kWD

appendTo(Clusters,c)
10. ENDFOREACH

12.  FOREACH Ci,Cj in Clusters

13. Cost[i,j] = calculate cost between Ci and Cj
14.  ENDFOREACH
15.

16.  WHILE Clusters.size > 1

17. Ci,Cj = Find lowest cost in Cost

18. Left=Ci

19. Right = Cj

20. ¢ =new Cluster(Left,Right)

21. C=C-Ci—-Cj+c

22. Update Cost 'V“

o

23. ENDWIHLE
24, N.BVHropt = Clusters
25. END ! ;
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1. //Ray: the ray want to be traversed
2. BEGIN Traverse(Ray)
3. Stack.push(TreeRoot)
4. WHILE(!Stack.empty())
5. N = Stack.pop_back();
6. IF N is leaf v
7. root = N.BVHroot w )\
8. Stack2.push(root) .«
9. \ \%{HILE{!StackZ.empty())
\ 10. h n = Stack2.pop_back();

_ \11. IF n is leaf

: 12. n.primitive->intersectP(Ray)
13. ELSE
14. IF n.BBox->IntersectP(Ray)
15. Stack2.push(n->right)
16. Stack2.push(n->left)
17. ENDIF
18. ENDIF
19. ENDWIHLE
20. ELSE
21. IF N.BBox->IntersectP(Ray)
22. Stack.push(N->right)
23. Stack.push(N->left)
24. ENDIF
25. ENDIF
26. ENDWHILE
27. END
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