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ABSTRACT

In general, the predator-prey model has been studied as a model of struggle for
existence in a ecosystem. While conventional papers have focussed on the population
change of the predator-prey, this paper focused on controlling the energy needed for the
predator to pursue the prey. For simplification, assume the environment which there are
only single predator and prey. Based on the environment, a certain amount of energy
needed for a predator to pursue the prey was suggested on a basis of physical theories
and also the used energy model was suggested on a basis of the simulation. From
experiments, it was proven that the suggested energy models were appropriate for
natural pursuit.

Keywords : Predator(Z2]2}), Prey (3|42}, Energy(oldA]), Force(d)), Pursuit(F243s}7]),
Seek(Zro}l7}7])
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[Fig. 1] Location of predator and prey
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UpdatePredator() // called by each time At
{
// change the status of predator
if(fs OnPursuit (i, j) == false){
E, (i, j)= NeedEnergy(i,j)// compute Eq. (11)
if(£(i) >= E, (i, j))
setOnPursuit(i,j) // start to pursuit
Jelse{
restore Energy(i) // in rest
return;

}

Jelse if(E(i) < 0)
resetOnPursuit(i, j) // give up to pursuit
return;

}

// compute the steering forces and energy
fp= Pursuit Force(i, j) // compute Eq. (4)

E, (i,5) = UsedEnergyl(i, fp, At)//compute Eq. (13)
EG) -= E,(i.j)

;= Get NewLocation (i, fp)

[Fig. 2] Algorithm to control predator
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[Table 1] Estimate energy and Consumed energy
according to distance

distance | 16p; 32p; 64p; | 128p; | 256p;

E,(i,j) | 13248 | 20248 | 34248 | 62248 | 118248

Y E,(i,4)| 13810 | 20810 | 34810 | 62810 | 118810

delta 562 562 562 562 562
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[Table 2] Estimate energy and Consumed energy
according to coefficient of friction

w 1.0 3.0 7.0 13.0 19.0

EB,(i,j) | 13248 | 18248 | 34248 | 58248 | 82248

YE.(i,5)| 13375 | 18516 | 34810 | 59250 | 83691

delta 128 268 562 1003 | 1444
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