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An Improved Algorithm of Searching Neighbor Agents
in a Large Flocking Behavior

Jae Moon Leet, In Hwan JungH

ABSTRACT

This paper proposes an algorithm to enhance the performance of the spatial partitioning method for
a flocking behavior. One of the characteristics in a flocking behavior is that two agents may share many
common neighbors if they are spatially close to each other. This paper improves the spatial partitioning
method by applying this characteristic. While the conventional spatial partitioning method computes the
k-nearest neighbors of an agent one by one, the proposed method computes simultaneously the k-nearest
neighbors of agents if they are spatially close to each other. The proposed algorithm was implemented
and its performance was experimentally compared with the original spatial partitioning method. The

results of the comparison showed that the proposed algorithm outperformed the original method by about
33% in average.

Key words: Flocking behavior(5-#] A7), Spatial partitioning(F 758, Agent(dll o] B E), k-nearest
neighbors(k7012] 7+ 717 o]-%E)
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Algorithm FlockingPS: Inputs: agents, k t Outputs: None
o1: 1/ BTTE d¥iclE
foreach q in agents{
02 ifiCubic(g.oldLoc) != Cubic(g.newloc)){
03: Cubic(q.oldLoc). Delete(q);
04; Cubic(q.newLoc).Insert(q);

05 |
06: g.oldLoc= g.newLoc
07: )}

/] °1% celHE "4 B Y AL
foreach q in agents {

09: Q= GetNearKnn(q, k Cubic);

10:  kNN= GetKnn(q, k Q);

11:  gforce= ComputeSteerForce(q, KNN)
124

/1 el ES 2
" foreach q in agents {

08:

AR Az

14 a= qforce/qmass; /f frma
15:  gnewloc= g.oldLoctat+a ¢ 2/2;
16: |}
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Algorithm ImprovedPS: Inputs: agents, k + Outputs: None
0- // B2HE Arfol=: FlockingPSst 5
07: foreach q in agents{ ... }
s [/ OF% SlORIE B 1 2 AR
" foreach q in agents {
09 ifigforce I= 0) continue; //°1%] o] AFHITHA
10: Q= GetNearKnn(g, k, Cubic);
11:  kNN= GetKrnn(g, k Q);
122 qforce= ComputeSteerForce(q, kNN)
13 foreeach p in Qf
14 ifpforce 1= 0) continue; //°17] o) ARIEIITHA
15: P= GetKnn(p, k, Q);
16: flQ-gl > Ip-ql+IP-pl)}
17: pforce=  ComputeSteerForce(p, T);
18: }
19 )
20: }

21 // doldES] A=e 943 ARE FlockingPSsh 5
2 foreach q in agents { ... }
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