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Abstract This study applied a Genetic Algorithm (GA) to improve the autonomous pathfinding and
dynamic obstacle avoidance performance of Non-Player Characters (NPCs) in a game environment. To
address the trait interference problem caused by the conventional single-gene structure, the genes were
designed by separating them into wandering, targeting, and risk-avoidance traits. To verify the
performance of this model, experiments were conducted in a Unity 2D environment by setting the
dominant gene selection rate, mutation rate, and total learning generations as variables. Through this,
the impact of each parameter's variation on the agent's target arrival count and extinction count was
comparatively analyzed. This study provides empirical evidence that parameter control of genetic

algorithms can maximize the adaptability of NPCs in complex terrains.

Key Words : Genetic Algorithm (GA), Path Optimization, Generational Evolution, Convergence Analysis
Fitness Function
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(Table 1> GA Algorithm[13]

PROCEDURE ReproductionAndReplacement

01: WHILE Termination_Condition_is_NOT_Met DO

02:  Next_Population < Empty List

03: WHILE size(Next_Population) { size(Current_Population)
04: Child < Crossover(Selected_Parents, Crossover_Rate)
05: Child — Mutation(Child, Mutation_Rate)

06: Next_Population.Add(Child)

07: END WHILE

08  Current_Population <= Next_Population

09: END WHILE

10: END PROCEDURE
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(Table 2) Move

PROCEDURE Move_Agent(}
01: Dist_Hazard = Scan_Nearest_Distance(Hazard_Zone)
02: Dist_Goal = Scan_Nearest_Distance(Goal_Zone)
03: IF Dist_Hazard ¢ Detection_Range THEN
04:  Gene=Chromosome[Calc_Index(Dist_Hazard)].Hazard
05: ELSE IF Dist_Goal  Detection_Range THEN

Gene = Chromosome(Calc_Index(Dist_Goal)].Goal
06: ELSE
07: END IF
08:  Apply_Movement(Gene.Angle, Selected_Gene.Speed)
END PROCEDURE

Gene = Chromosome[Middle_Index].Default
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(Table 3) Experimental Parameter

Group Selection rate Mutation rate Generations
S1 0.2 0.05 100
S2 04 0.05 100
S3 0.6 0.05 100

Base 0.8 0.05 100
M1 0.8 0.1 100
M2 0.8 0.2 100
M3 0.8 04 100
G1 0.8 0.05 50

Base 0.8 0.05 100
G3 0.8 0.05 200
G4 0.8 0.05 400
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