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ABSTRACT

This paper proposes an algorithm for efficient behaviors of boids which freely move
and have no predefined position. By finding the KNN and computing the value of
behavioral characteristic of a boid approximately, the proposed algorithm improves the
conventional spatial partitioning one. To do this, this paper defines and uses the
representative boid which has the average direction and position for a group of boids.
The proposed algorithm was implemented and compared with the conventional one
experimentally. The results of the experimental comparisons show that the proposed
algorithm outperforms the conventional one about -5~130% in terms of the ratio of the
number of rendering frames per the second.
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Algorithm SteeringBasic: Inputs: Flocking, k, Outputs:
None

foreach boid in Flocking{
KNNPQ={( ¢ };
foreach neighbor in Flocking{
KkNNPQ.AddBoid(boid, neighbor, k);
}
boid newdir= ComputeSteerWithBoid(boid, kKNNPQ);
}
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Algorithm SteeringWithPS: Inputs: Flocking, k, xsize,
ysize, Outputs: None

0l:  Gird(xsize, ysize)= {p};

02: foreach boid in Flocking{

03:  (x, y)= MappingGrid(boidpos);

04 Grid(x, y).AddBoid(boid);

05}

06: foreach boid in Flocking{

07 KNNPQ=();

08 (x, y)= MapingGrid(boidpos);

09 r=-1

100 while(r++>=0){

11 Sor(i=x-r;i<=x+r;i++){

12 for(G=y-r;j<=y+r;j++){

13 ifii>x—r && i<xtr && Py && J<y+r)
continue;

14: Cell= Grid(i, j);

15: foreach neighbor in Cell{

16: KkNNPQ AddBoid(boid, neighbor, k);

17: }

18 }

19: }

20: iftkNNPQ.Size()==k) bredk;

2 )

22 boidnewdir= ComputeSteerWithBoid(boid, kKNNPQ);
23 )
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Algorithm SteeringWithRB: Inputs: Flocking, k, xsize,
ysize, o, Outputs: None
Ol Gird(xsize, ysize)= {p};
02: foreach boid in Flocking{
(x, y)= MappingGrid(boid pos);
Grid(x, y).AddBoid(boid);
}
rGrid(xsize, ysize)= {p};
./ ZF el gjsje] Ol Hol= ARF
Jor(i=0ri<xsize;i++){
08 for(j=0:j<ysize;j++){
09: RepBoid Create(Grid(i, j));
10 rGrid(i, j).AddBoid(RepBoid);
1:
120}
13- foreach boid in Flocking{
14 KNNPQ={0};
150 (x, ¥)= MapingGrid(boid pos);
16 = -1
17 while(r++>=0){
18: for(i=x—ri<=x+r;i++){

19: Jor(G=y-rj<=y+rij++){
o0: fi>x—r && i<x+r && j>y-r && j<y+r)
' continue;

Cell= (1x-il>=0 or |ly-j|>=0)?
rGrid(i, j): Grid(i, j);
foreach neighbor in Cell{
KkNNRPQ.AddBoid(boid, neighbor, k),

22

23

24 /

% }

26: }

27 iftkNNRPQ.Size()>=k) break;

2}

29 boid newdir=ComputeSteerWithVirtual Boid(boid, kNNPQ);
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