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[Abstract]

Artificial life is used in various fields of applied science by evaluating natural life-related systems,
their processes, and evolution. Research has been actively conducted to evolve physical body design and
behavioral control strategies for the dynamic activities of these artificial life forms. However, since
co-evolution of shapes and neural networks is difficult, artificial life with optimized movements has
only one movement in one form and most do not consider the environmental conditions around it. In
this paper, artificial life that co-evolve bodies and neural networks using predator-prey models have
environmental adaptive movements. The predator-prey hierarchy is then extended to the top-level
predator, medium predator, prey three stages to determine the stability of the simulation according to

initial population density and correlate between body evolution and population dynamics.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Predator-prey simulation with artificial life
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1.2 Prior work predator-prey simulation
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III. Simulation Model

1. Artificial life design
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Predator—Prey Hierarchy
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Fig. 2. Comparison of artificial life models
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2. Simulation progress
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3. Genetic algorithm setting
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4. Neuron Network and Vision Sensor
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IV. Simulation result
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Table 1. Simulation Environment

CPU Intel(R) Core(TM) i7-6700 @ 3.40GHz

RAM 32GB

VGA NVIDIA Geforce GTX 1080
Physics Engine Unity 2020.1.2f1

1. Simulation feasibility analysis
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Fig. 8. Predator—Prey Population by Generation
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Predator Population
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Fig. 9. Variation of Predator—Prey Population

Fig. 99 ZAR-LA} /18] 4 22 12jmg 8 )
Ao} 2|, &4 AP AFsiA QAT 7] Wizl ¥R
SF DR of Aok 2 E7-2H|2t JA| & 4= Jfmot
H]%_‘?_} 7H6:]2 72 g0 5_,!—0]6]- A 0
2. Stabilization ratio based on initial population

Z7] 7R 4ol T2 AYERA QP78 |2 Cho9l A
Lof|A] A}ESH L o

231 e o 8at%irH26]. ARl S 53]
Koz 1008 APele . RISl FUS vrEsty
A ER ARPIA Algeloldo] magEls 2e AapEo
2 YerpoichFig.10). 21402 o] Auct Qe
7} Qaels vl go] o Werom x7] ARIE 471 AHS

42 oMgap} O UEl: 22 sald 4 ool

AR GRS B A

2 0 "l

Predator

Prey 10 20 30 40 50 60 70 80 90
10 54 | 58 68 56 66 55 49 0 0
20 62 65 78 67 32 31 1 0 0
30 76 77 89 78 55 8 9 8 9
40 92 94 93 79 35 34 | 24 0 12
50 100 ( 100 | 100 | 94 | 64 38 10 7 8
60 100 | 100 | 100 | 100 | 76 65 19 0 0
70 100 | 100 | 100 | 100 | 85 82 52 0 0
80 100 | 100 | 100 | 100 | 86 76 49 4 0
90 100 | 100 | 100 | 100 | 58 47 8 0 0

Fig. 10. Stabilization Ratio by
Initial Predator—Prey Population
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3. Correlation between population dynamics
and evolutionary dynamics
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