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Performance and Evolutionary Characteristics of Genetic
Algorithm-based Optimal Pathfinding for Game NPCs in Unity
Engine
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Professor, Division of Computer Engineering, BaekSeok University
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Abstract This paper analyzes the optimal path convergence performance and evolutionary characteristics
of genetic algorithms to maximize the pathfinding efficiency of game NPCs. To this end, an
evolutionary computation simulation spanning a total of 90 generations was conducted within the Unity
engine environment, utilizing a fitness function designed to reflect the distance to the target, survival
time, and successful arrival. The analysis results confirmed that as generations progressed, both the
minimum and average distances exhibited downward stabilization, while the number of successful
individuals continuously increased, ultimately converging to a stable optimal solution. This study
demonstrates the excellent autonomous learning capabilities of genetic algorithms in complex

environments and presents the potential for future expansion into adaptive parameter control models.
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public struct Gene

public float angle;
public float speed;
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{Table 2) Behavioral Logic

void FixedUpdate(){

(1) if (isDead) return;

(2) RaycastHit2D hit = Physics2D.Raycast(transform.position,
transform.up, sensorRange);

(3) float distance = (hit.collider != null) ? hit.distance :
sensorRange;

(4) float normalizedDist = distance / sensorRange;

(5) int genelndex = Mathf.Clamp((int)(normalizedDist *
(chromosome.Length — 1)), 0, chromosome.Length — 1);

(6) Gene currentGene = chromosome[genelndex];

(7) Quaternion rotation = Quaternion.Euler(0, 0,
currentGene.angle);

(8) Vector2 moveDirection = rotation * transform.up:

(9) rb.velocity = moveDirection * currentGene.speed;

(Table 3)2 GA 74k NPC %5} oAl ©A9] 580
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F_time) x 0.1), v|Z=2 A= NPC= AAE 31 34
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(Table 3) Implementation of GA

ALGORITHM GeneticEvolutionForNPC

BEGIN

(1) population with Random Genes (Angle, Speed):

2) WHILE (Generation { MaxGenerations) DO

) FOR each Agent IN Population DO

) Simulate Movement and Avoidance;

) Fitness=Calculate distance from Agent to Target;

) END FOR

) Select Elite Individuals (Top 10%);

) Select ParentA, ParentB using Roulette Wheel Selection;
) FOR each NewChild IN NextGeneration DO

0) newChild.Genes=Crossover(ParentA.Genes,ParentB.Genes);
1) IF (RandomValue < MutationRate) THEN

12) Apply Random Change to NewChild.Genes;
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(13) END IF

(14) END FOR

(15) Population = NextGeneration;
(16) Generation = Generation + 1;
(17) END WHILE

END
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