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ABSTRACT

This paper is to design and implement the system to simulate spontaneously the
group behaviors for the various states of doves. To do this, the group behaviors of
doves were divided into the four action models such as 'Flying’, 'Landing’, 'Eating’ and
"Taking off’. The steering forces composing of each action model were found and each
action model was designed by using the finite state machine. The designed system was
implemented by integrating the Ogre engine. From the simulations of the implemented
system, the values of the parameters for the steering forces were found so that it can
represent the spontaneous group behaviors of doves.
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+Exit{Flock *): wvoid

Landing Eating

+Enter{Flod<*): void
+Execute(Flock™): void
+Exit(Flock *=): void

+Enter{Flod*): void
+Execute(Flock™): void
+Exit{Flock *): void

[22 4] FSM Z2E0f Cigh Saia AA

4.2 wetME 7|A9] T8

(29 4]= [2% 119 e tholojzslel] ik
2= AA toloaelt). StateMachine©) 2
A9 EYAE FEstaL olE Aol 4] A
HE a2 P StateMachine:: Update
= Flock::UpdateZ ¥ 1 Z# vt} &%= 3
ot} StateMachine:: Enter< MZ% AJEHIZ o]
S A9l AS Tt 3EFY, StateMachine::
Exit= @A19] ZEE Houvr] Aol g 5=
e shol T}, StateMachine:: Execute<
StateMachine::Updateo|x] Z&%E ot}
wela] o] 45 Fate] o] AdEldA]l w ZF 4]
wjth /‘a‘fsﬁE]Oio]i st A& At [27 4]9
T8 79 7He 4lIE Fasied.




— Design and Implementation of Group Behaviors for Doves by Using a Finite State Machine —

Flying::Enter(Flock *flock){
/] e e *“é
flock-->pSteering-> C,
flock-->pSteering- >SC'p =
ﬂock——>p5teer1ng—>0 = 1 ;
flock-->pSteering->C, = 1.0;

// '1/1—0],7]_7]’ Z}_B‘] 7;“}\]-'6 :": /H?ﬁ
flock-->pSteering->SeparationOn();
flock-->pSteering->AlignmentOn();
flock-->pSteering->CohesionOn();
flock-->pSteering->WanderOn();

}

Flying::Execute(Flock *flock){
if(flock->GetCaptain()->FeelHungry()){

flock->pState->
ChangeState(flock, Landing::Instance());

}

}

Flying::Exit(Agent *agent){
flock->pSteering->SeparationOff();
flock->pSteering->AlignmentOff();
flock->pSteering->CohesionOff();
flock->pSteering->WanderOff();

}
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Agent::Update(AgentList neighbor, float time){
/] ZEY AN
vForce=pFlock->pSteering->
GetForce(this, neighbor);

/] f=malX 71EE(a)E T
vAccel = vForce / GetMass();
vVelocity = GetVelocity();

// v= v,tat, p=p,+tot ALt
vVelocity += vAccel * time;
vPosition += vVelocity * time;

/] &%, Ak ware) A7
SetVelocity(vVelocity);
SetPosition(vPosition);
SetOrientation(vVelocity.normalise());
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Vector Steerings::GetForce(Agent *agent,
AgentList neighbor){

Vector3 tForce=0.0, force;

if (bSeparation){ // ¥213 ALt
force= C, ,*Separation(m_agentList);
if(tForce+force >= U] &) return tForce;
tForce += force;

}

if (bAlignment){ // BEF At
force= (,*Alignment(m_agentList);
if(tForce+force >= ZU¥) return tForce;
tForce += force;

if (bCohesion){ // AF3 Akt
force= (,,, *Cohesion(m_agentList);
if(tForce+force >=Zt]3]) return tForce;
tForce += force;

1
if (bArrive){ //=Z3 ALt

force = (., *Arrive();
if(tForce+force >= ZU¥) return tForce;
tForce += force;

if (bWander){ //®133 ALt
force = (; , *Wander();
if(tForce+force >= ZU|&]) return tForce;
tForce += force;

return tForce;
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Flying 4.0 8.0 1.0 | NJA | 10
Landing 40 | N/A | NJA | 10 | N/A
Taking Off 4.0 N/A | N/A 1.0 | N/A

Eating 40 | N/A | N/A | 10 1.0
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