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[Abstract]

This paper aims to design a simulation for path-finding of objects in a simulation or game
environment using reinforcement learning techniques. The main feature of this study is that the objects
in the simulation are trained to avoid obstacles at random locations generated on a given track and to
automatically explore path to get items. To implement the simulation, ML Agents provided by Unity
Game Engine were used, and a learning policy based on PPO (Proximal Policy Optimization) was
established to form a reinforcement learning environment. Through the reinforcement learning-based
simulation designed in this study, we were able to confirm that the object moves on the track by
avoiding obstacles and exploring path to acquire items as it learns, by analyzing the simulation results

and learning result graph.
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I. Introduction
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II. Preliminaries

1. Unity Engine
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Fig 1.

Examples of game development
with Unity Engine[5]
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2. ML-Agents Toolkit
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3. Proximal Policy Optimization
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Table 1. Pseudo-code of proximal policy optimization
(PPO) algorithm[13]

Algorithm 1 PPO, Actor-Critic Style

for iteration=1, 2, ... do
for actor=1, 2, ..., N do
Run pohcy Tg,,, IN environment forT t|mesteps
Compute advantage estimates Al, AT
End for
Optimize surrogate L wrt 8, with K epochs and
minibatch size M < NT
Ooia < 0
End for
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III. Proposed method
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2. Learning Policies and Learning Parameters
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Table 2. Configuring ML-Agent Learning Parameters

Hyper Parameter Value

trainer type ppo

batch size 1,024

buffer size 50,000
learning rate 0.003

lambd 0.95
num epoch 3
max steps 10,000,000
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3. Development Environment
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Table 3. H/W Environment

classification spec.

Intel(R) Core(TM) i7-8700K

CcPU (3.706Hz2)

GPU NVIDIA Geforce RTX 3060Ti
(VRAM 8GB)
DDR4-2400 64GB

RAM (SK Hynix 32GB)
(SpecTek Incorporated 32GB)

Table 4. S/W Environment

classification Version
0sS Windows 11 Pro
Unity Game Engine Unity 2022.3.10f1
Python Python 3.9
PyTorch 2.0.1
ML-Agents 2.0.1

Fig. 2. Our results,
The track created using a Spline object and
an agent trained using reinforcement learning (blue box)

IV. Result
2o a79] 3@ Avjolct. ooldE 1% 3., ©
A BE (Tensor Board)E Edf 215 AlZs}stict.
9 40
! 100
5
60
3
1 20
0 1M 2M 3M 4M 5M 6M 7M 8M SM 10M 0 2M 4am 6M 8M 10M
Fig. 3-(a) Fig. 3-(b)
0.6
0.025 05
0.0248 0.4
03
0.0246
0.2
0.0244 0.1
0 M 4am 6M 8M 10M 0 2M aMm oM 8M 10M
Fig. 3-(c) Fig. 3—(d)

Fig. 3. Four graphs showing the final results
after the simulation proposed in this study
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V. Conclusions
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