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[Abstract]

Recently, for designing virtual characters in the battle game field effectively, some methods are very
needed to predicate the win rates of the battle of them efficiently. In this paper, we propose a method
to solve this problem by combining simulation and machine learning. Firstly, a simulation is used to
analyze the win rates of the battle of virtual characters in the battle game. In addition, we apply a
regression model based machine learning scheme to predict win rates of the battle of virtual characters
according to their abilities. Our experimental results using suggested method show that it is almost no
difference between the win rates of the simulation and the prediction results using the machine learning
scheme. And also, we can obtain good performance in the experiment using only simple regression

based machine learning model.
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I. Introduction
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II. Simulation for Virtual Character Battle
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Fig. 1. Example of AnyLogic Simulation
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Fig. 3. Design Characters Using Agent—based Modeling

2. Virtual Character Modeling
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Fig. 4. Two Virtual Characters: Mackly and Reaper
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Fig. 5. Single Bullet(Left) and Multiple Bullets(Right)
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Fig. 8. Design of Character Reaper

3. Capability Modeling and Win Rates Analysis
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Fig. 9. Battle of Virtual Characters Using AnylLogic
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Table 1. Input Capabilities of Charater Reaper for
Experiment
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Fig. 10. Win Rates of Reaper According to Moving Speed
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Fig. 11. Win Rates of Reaper According to Attack Speed
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4. Data Creation for Simulation of Virtual

Characters
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III. Predict Win Rates of Character
Battle Using Machine Learning
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2. Experimental Environment of Machine Learning
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Fig. 12. Implementation Screen of Google Colab
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Table 2. Experimental Environment of Google Colab
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Colab PC

Intel® Xeon® CPU .
CPU @2 30Hz Intel Core i5 8500
RAM 13GB 8GB

GeForce GTX 1060

GPU Tesla K80 3B
Storage 33GB 579GB
S/W Pytorch Window 10

3. Design of Machine Learning Model for
Predicting Win Rates of Characters
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Fig. 14. Pytorch Code for Predicting Win Rates
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Fig. 15. Design of Machine Learning Model
for Predicting Win Rates

4. Performance Evaluation of Machin Learning
Model
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Table 3. Predicting Win Rates Between Model 1
and Model 2

Machine Learning Model Accuracy
Model 1 - Linear 0.87
Model 2 - Non-Linear 0.96

IV. Conclusions
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