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Abstract This paper proposes an effective k-D tree traversal algorithm for ray tracing on a GPU.
The previous k-D tree traverse algorithm based on GPU uses bottom-up searching from a leaf to the
root after failing to find the ray intersected primitive in the leaf node. During the bottom-up search
the algorithm decides the current node is visited or not from the parent node. In such a way, we need
to visit the parent node which was already visited and the duplicated bounding box intersection tests.
The new k-D tree traverse algorithm reduces the brother and parent duplicated visit by using an
efficient method which decides whether the brother node is already visited or not during the bottom-up
search. Also the algorithm take place bounding box intersection tests only for the nodes which is not
yet done. As a result our experiment shows the new algorithm is about 30% faster than the previous.
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/7 n should be a leaf
// we can restart top_down search with top_down_node
top_down_node function bottom_up( ray, n) {

if( n == first visit node ) {

if ( ray~BB_intersection( ray, brother of n) == true ) {
return (brother of n)
}
}
node = brother of parent of 2
while ( node != second visit node
AND ray-BB_intersection( ray, node ) == true ) {

node = brother of parent of node
}
return (node)

}
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