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Virtual Walkthrough Collision Detection
Based on Object-oriented Octree

WANG Gong-ming“?, GUO Xin-yu!, ZHAO Chun-jiang*, WANG Ji-hua®
(1. National Engineering Research Center for Information Technology in Agriculture, Beijing 100097;
2. Institute of Computing Technology, Chinese Aademy of Sciences, Beijing 100080)

[Abstract] By virtue of object-oriented concept, the efficient octree that stores object’s information in scene is constructed based on number of
layers and amount of leaf node link tables. Every leaf node pointed link table that records object’s information is sorted by its size in corresponding
special area. The descent order encircle sphere algorithm is used to detect in seeking exactness phase. Then the principal and subordinate Message
Passing Interface(MPI) pattern are parallel applied to realize accurate collision detection according to dividing a convex polyhedron to tetrahedrons
algorithm. Compared with the traditional octree algorithm, this method does collision detection by using object’s spatial position relation instead of
storing lots of spatial object’s triangle faces. It is applied in the soil visual walkthrough based on particle system. The result of this application proves
that it has high precision and good real-time performance. It is researchful and can be applied to some extent.
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if (CheckArea->GetStatus())
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{

if (x<=area_x&&y>=area_y&&z>=area_2)//{i i 2 k4 %

CheckList=(ParticleList*)CheckArea->m_pOctreeNodes[TOP_LE
FT_FRONT];

else

if (CheckList==NULL)//FEH. ¥

return false;
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while(CheckNode)

{1k
if(sqrt((x-CheckNode->GetPosition().x)*(x-CheckNode->GetPosit



ion().x)+(y-CheckNode->GetPosition().y)*(y-CheckNode->GetPosition
().y)+(z-CheckNode->GetPosition().z)*(z-CheckNode->GetPosition().z
))<(CheckNode->GetRadius()+5.0))

return true;//

CheckNode=CheckNode->next;

}
return false;//5h i
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bool InsideTriangle(Vcetor vintersection,Vector Triangle[3])

{
const double MATCH_FACTOR=0.99;//{5%%

double Angle=0.0;//¥] ka4t fa &
Vector vA,VB;//Iffi I 5 &

for(int i=0;i<3;i++)

{

vA=Triangle[i}-vIntersection;
IF—TRERRZ R
vB=Triangle[(i+I)%3]-vIntersection;
IRBEZ A, PEHHR M
Angle+=AngleBetweenVector(vA,vB);

}

I JE>=360 J&, I F=MAEN
if(Angle>=(MATCH_FACTOR*2*Pl)
return true;
return false:

}
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