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Abstract

In games, spatial audio has been used as a supplementary role to im-
press users with a specific location or to create a sense of atmosphere. By
incorporating changes in the direction of the sound source due to sound
diffraction into the game logic, spatial acoustics can be made not only a
supplementary role but also a core element for building game play.

In this study, we verified whether the phenomenon of sound source
position change due to the sound going around the wall, which is nec-
essary to construct the above game, can be realized by calculating the
diffraction path by path finding. In addition, to cope with the dynam-
ically changing environment, we 1mplemented a method to reconstruct
the pathfinding graph in real time.
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: function MAIN(void)
g(start) :==0
parent(start) := start
open = ()
closed := ()
open.Insert(start,0)
while open # () do
n = open.Pop()
if n =ngoq then
return ”Find path”
close := close Un
for all n’ € neighbors(n) do
if n’ ¢ close then
if n’ ¢ open then
g(n') = oo
parent(n’) = NULL
UpdateVertex(n,n')

: function UPDATEVERTEX(n,n’)
if LineOfSight(parent(n),n’) then
if g(n) + c(n,n’) < g(s’') then
g(parent(n)) := g(n) + c(parebt(n),n’)
parent(n') := parent(n)
if n’ € open then
open.Remove(n’)
open.Insert(n’,g(n’)+h(n’))
else
if g(n) + c(n,n’) < g(n') then
g9(n') := g(n) + c(n,n’)
parent(n’) :==n
if n’ € open then

open.Remove(n’)

open.Insert(n’,g(n’) + h(s'))
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Listing 3.1 77 7l EH#/ — N2HEEALELE

1 VertexNode* ThetaStar: :CreateEndNode(Utility: :Vector3 endPos,

VertexGraph* graph, Octree* octree)
2 {

3 VertexNode* endNode = new VertexNode();

14
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34
35
36
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38

endNode—->id = -2;
endNode—->nodePosition = endPos;
endNode->h = 0;

Utility: :Vector3Index index = Utility::Vector3Index{ (int)floorf(

endPos.x), (int)floorf(endPos.y), (int)floorf(endPos.z) 1};

int morton = OctreeUtility: :Index2Morton(index) ;

int maxlevel = octree->getMaxOctreeLevel();

OctreeNode* targetNode = octree—>getOctreeRoot() ;

for (int i = 1; i <= maxlevel; i++)

{
if (targetNode—>attribute == OctreeNodeAttribute: :Branch)
{

int childSpatiallndex = (morton & (7 << ((maxlevel - i) *

3))) >> ((maxlevel - i) * 3);
targetNode = &targetNode—>childNodes[childSpatialIndex] ;

}

int lowestMorton = (int)pow(8, maxlevel - targetNode—>nodelevel) x*

targetNode—>mortonNumber;

Utility: :Vector3Index lowestIndex;

OctreeUtility::Morton2Index(lowestMorton, maxlevel, &lowestIndex) ;

int nodeScale = (int)pow(2, maxlevel - targetNode—>nodelevel) ;

for (int x = 0; x <= 1; x++)
{
for (int y = 0; y <= 1; y++)
{
for (int z = 0; z <= 1; z++)
{
int edgeIndex = x + (2 x y) + (4 * z);

int graphIndex_x = lowestIndex.x + (x * nodeScale);

int graphIndex_y = lowestIndex.y + (y * nodeScale);

int graphIndex_z = lowestIndex.z + (z * nodeScale);

15
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39

40 int index = Utility::Vec3IndexToLinerIndex (graph—>
getGraphSize (), graphIndex_x, graphIndex_y,
graphIndex_z) ;

41

42 graph—->vertexGraph[index] .neighbors.resize(7);

43 graph->vertexGraph [index] .neightborDistance.resize(7) ;

44

45 graph—->vertexGraph[index] .neighbors[6] = endNode;

46 graph—->vertexGraph[index] .neightborDistance[6] =
Utility: :Distance(endPos, Utility::Vector3{ (float
)graphIndex_x, (float)graphIndex_y, (float)
graphIndex_z });

A7 }

48 }

49 }

50

51 return endNode;

Listing 3.2 277 712/ — K2 EZAF R WS

VertexNode* ThetaStar: :CreateEndNode(Utility: :Vector3 endPos,

VertexNode* graph, unordered_map<int, float>* nodeAdjacentGoal,

Octree* octree)

VertexNode* endNode = new VertexNode() ;
endNode—->id = -2;
endNode->nodePosition = endPos;
endNode->h = 0;

Utility: :Vector3Index index = Utility::Vector3Index{ (int)floorf (
endPos.x), (int)floorf (endPos.y), (int)floorf(endPos.z) };
int morton = OctreeUtility: :Index2Morton(index) ;

int maxlevel = octree->getMaxOctreeLevel();

OctreeNode* targetNode = octree->getOctreeRoot () ;

for (int i = 1; i <= maxlevel; i++)

16
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15 {

16 if (targetNode->attribute == OctreeNodeAttribute: :Branch)

17 {

18 int childSpatialIndex = (morton & (7 << ((maxlevel - i) *

3))) > ((maxlevel - i) * 3);

19 targetNode = &targetNode—>childNodes[childSpatialIndex] ;

20 }

21 }

22 int lowestMorton = (int)pow(8, maxlevel - targetNode—>nodelLevel) *

targetNode—>mortonNumber ;

23 Utility: :Vector3Index lowestIndex;

24 OctreeUtility::Morton2Index(1owestMorton, maxlevel, &lowestIndex) ;

25

26 int nodeScale = (int)pow(2, maxlevel - targetNode—>nodelevel) ;

27

28 for (int x = 0; x <= 1; x++)

29 {

30 for (int y = 0; y <= 1; y++)

31 {

32 for (int z = 0; z <= 1; z++)

33 {

34 int edgelndex = x + (2 *x y) + (4 *x z);

35

36 int graphIndex_x = lowestIndex.x + (x * nodeScale);

37 int graphIndex_y = lowestIndex.y + (y * nodeScale);

38 int graphIndex_z = lowestIndex.z + (z * nodeScale);

39

40 int index = Utility::Vec3IndexToLinerIndex (vertexGraph
->getGraphSize (), graphIndex_x, graphIndex_y,
graphIndex_z) ;

41

42 nodeAdjacentGoal->insert (make_pair (graph[index] .id,
Utility: :Distance(endPos, Utility::Vector3{ (float
)graphIndex_x, (float)graphIndex_y, (float)
graphIndex_z })));

43 }

44 }

45 }
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