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1.Question

e One million points in a cube, How to find two points that distance is shortest?
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2.Purpose

e Understand Octree Structure
e Use OCtree to solver real problem in project

e Create/Expand OCtree data structure
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3.0ctonary Tree / Octree

Octonary
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3.1.0Ctree Structure

An octree is an object that represents a spacial partitioning.
It iIs made up by a tree data structure in which each node has
exactly eight children.

3D space managment and acceleration

Massive objects in 3D space
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3.1.0Ctree Structure

e Quad Tree extension

e Reduce unnecessary test

e Partition —BXEANIJBHERHEERELIL
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3.1.0Ctree Structure
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3.2.Implementation:major class

e OCTree
e OCTreeNode

e OCTreeController
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3.2.Implementation: class diagram

OCTreeController

+InitTree(int depth)
+AddOCtreeNode(OCTreeNode* node, OCTree* currentTree)
+UpdateTree()

OCTree

+QCtree* children[2][2][2]
+0OCtree* parent
+0OCtreeNodes* m_objects
+BBox m_bbox

+vector3d m_halfSize

Y

+AddNode(OCTreeNode*)

+GetChildBylndexes(int x, inty, int z)[S---.

OCTreeNode
| +OCTree *m_Octant;

std:vector<OCtreeMode™>

+BBox m_bbox
+RealObj* m_obhj
+RealObj* m_obj()
+SetOctree(OCTree*)
+GetOctree()
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Set sub-node arrangment

y-

-]void OCtree: :AddNode (0CTreeNode* currentNode)
| {
’,#’ currentﬁode—)SetOCtreeﬁthi5}:
m objects. push back(currentNode) ;
}
0 1
1

1k X— 1)

tmin. SetX(minData. X()) ; tmax. SetX((minData. X() + maxData. X()) / 2);

— B

tmin. SetX((minData. X() + maxData. X()) / 2); tmax. SetX(maxData.X());
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Elvoid QCtreeController: :AddOctreeNode (OCtreeNode* treeNode, QCtree* currentOctant, int treeDepth)

//Add more Filter //currentOctant->IsTwoSize (bx);

| const bbBox& bx = treeNode—>GetBBox() ; Determine put which sub-octree
=] if ((treeDepth < m TreeMaxDepth) && currentOctant->IsTwoSize (bx)
{

int-x;: v Z;
currentOctant—>GetChildIndexes (bx, &x, &y, &z):
= if (currentOctant—>m_children[x][yI[z] == nullptr)

{
currentOctant->m_children[x][y]1[z] = new OCtree();
currentOctant—>m children[x] [v][z]->setParent (currentOctant) ;
const vector3d& minData = currentOctant—>m bbox. GetMinPoint () ;
const vector3d& maxData = currentOctant—>m bbox. GetMaxPoint () ;
vectordd tmin, tmax;
if (x ==0) ‘
elsef [ .}
2 e {
elsef { ...
if (z ==
elsel [ ...}
currentOctant->m_children[x] [y][z]->m_box. Set(min, max);
currentOctant—>m children[x][y][z]->m_halfSize = (max - min) / 2;
i

AddOctreeNode (treeNode, octant—>m_children[x][y][z]. get(), ++depth) ;

L

5 else
{ —  put treeNode into current Octree
currentOctant—>AddNode (treeNode) ; <=

}
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One APl exmaple

-lvoid 0CtreeController::FindIntersectNodes(const vector3d& startPt, const vector3d& endPt, std::/is#{ OctreeNode* >& list, Octree* octant)

{
bbBox obox;
octant—>GetBBox (&obox) ;
bool isInter = obox. IsIntersect (startPt, endPt);
9. if (lisInter)
{

return;
]
auto it = octant—>m nodelList. begin() ;
- while (it != octant->m nodeList. end())
{
| OctreeNode* on = (*it):
=) if (on != nullptr)

{
L

bbBox box2Cal = on->GetBBox () :
bool nseet = box2Cal. IsIntersect(startPt, endFPt):
if (nsect)

list. push back(on) ;

e

Octree* child;
if ((child = octant—>m_children[0][0][0]. gez()) != 0)
0CtreeFindNodesBy2Pt (startPt, endPt, list, child):

iF ((ehild = Aaptant==m childranl17T07T07 oot (iy = )



if (nsect)
list. push back(on) :

¥

++it:
}
Octree® child;
if ((child = octant->m_children[0][0][0]. gez()) != 0)

0CtreeFindNodesBy2Pt (startPt, endPt, list, child);

if ((child = octant—>m_children[11[0][0]. get()) != 0)
FindIntersectNodes(startPt, endPt, list, child):

if ((child = octant—>m_children[0]1[1]1[0]. get()) != 0)
FindIntersectNodes (startPt, endPt, list, child);

if ((child = octant—>m_children[11[1][0]. cez()) != 0)
FindIntersectNodes(startPt, endPt, list, child);

if ((child = octant—>m_children[01[0][1]. get()) != 0)
FindIntersectNodes(startPt, endPt, list, child);

if ((child = octant—>m_children[11[0][1]. gez()) != 0)
FindIntersectNodes(startPt, endPt, list, child);

if ((child = octant—>m children[0]1[1][1]. get()) != 0)
FindIntersectNodes (startPt, endPt, list, child);

if ((child = octant—>m_children[1][1][1]. gez()) != 0)|
FindIntersectNodes(startPt, endPt, list, child);
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Reference

o —mNEANIJBETIEEREN
e OGRE = &1H#

e OpenSource:

e OpenFOAM

e OCC(BVH Bounding Volume Hierarchy)
o VTK

e OGRE
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https://zhuanlan.zhihu.com/p/25540600

Homework

e Test OCtree performance
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Q&A




