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Abstract: With the rapid development of virtual reality technology, virtual reality games have become an important 
component of the entertainment industry. To enhance the immersion and interactivity of games, the intelligence level of game 
AI systems has become crucial. This article focuses on the research of reinforcement learning based virtual reality game 
AI systems, exploring the application, algorithm design, system implementation, and integration with other technologies of 
reinforcement learning in game AI. At the same time, it analyzes the limitations and challenges of reinforcement learning and 
looks forward to future research directions. The aim of this study is to provide theoretical support and technical reference for 
the development of AI systems in virtual reality games.
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1 Introduction
Virtual reality games have attracted a large number 

of players with their unique immersive experience, and 

game AI systems, as an important component of games, 

are crucial for enhancing the fun and challenge of games. 

Traditional game AI systems are mostly designed based on 

rules or scripts, making it difficult to adapt to complex and 

ever-changing game environments[1]. In recent years, with 

the rapid development of artificial intelligence technology, 

especially the rise of reinforcement learning, new solutions 

have been provided for gaming AI systems. Reinforcement 

learning enables agents to continuously try and make 

mistakes in a gaming environment, learn optimal strategies, 

and thus achieve adaptability to complex environments. This 

article aims to conduct in-depth research on virtual reality 

game AI systems based on reinforcement learning, in order 

to promote further development of game AI technology.

2 Research progress and future directions
Significant progress has been made in the research 

of reinforcement learning in the field of gaming AI. Early 

research mainly focused on simple gaming environments, 

such as board games like Go and Chess, as well as pixel 

level games like Atari games. With the improvement of 

computing power and algorithms, reinforcement learning has 

begun to be applied to more complex gaming environments, 

such as first person shooter games, real-time strategy 

games, and so on[2]. In the future, research on game AI 

systems based on reinforcement learning will develop in the 

following directions: firstly, to improve algorithm efficiency 

and shorten training time; The second is to enhance the 

generalization ability of algorithms, so that AI systems can 

better adapt to different games and scenarios; The third is 

Citation: Longwei Lai, 2024. Research on AI System for Virtual Reality Games Based on Reinforcement Learning. Journal 
of Smart Cities, 9(2): 33-35. http://doi.org/10.26789/JSC.2024.02.005
Copyright: Research on AI System for Virtual Reality Games Based on Reinforcement Learning. © 2024 Longwei Lai. This 
is an Open Access article published by Urban Development Scientific Publishing Company. It is distributed under the terms 
of the Creative Commons.



34
Journal of Smart Cities, Volume 9, Issue 2

to explore the combination of reinforcement learning with 

other technologies, such as deep learning, natural language 

processing, etc., to enhance the intelligence level of AI 

systems.

3 The combination of reinforcement learning 
and other technologies

The application of reinforcement learning in gaming 

AI systems is not isolated, but often combined with other 

technologies to leverage their respective advantages[3]. 

For example, deep learning can provide powerful feature 

extraction and pattern recognition capabilities, helping 

reinforcement learning understand game environments 

faster and improve learning efficiency. In addition, natural 

language processing technology can be used to build in-

game dialogue systems, enabling AI systems to have the 

ability to interact with players. The combination of these 

technologies not only enhances the performance of game 

AI systems, but also expands their application scenarios, 

providing game developers with more creative space.

4  L i m i t a t i o n s  a n d  C h a l l e n g e s  o f 
Reinforcement Learning

Although reinforcement learning has shown great 

potential in gaming AI systems, it still faces many 

limitations and challenges. One issue is sample efficiency, 

as reinforcement learning typically requires a large amount 

of training data to learn effective strategies, which is 

particularly evident in complex gaming environments. The 

second issue is the stability of the algorithm. Reinforcement 

learning algorithms are prone to getting stuck in local 

optima during the training process, resulting in slow or 

even stagnant performance improvement. The third issue is 

interpretability, as the strategies generated by reinforcement 

learning are often difficult for humans to understand and 

explain, which is a major obstacle for game designers and 

players. The fourth issue is environmental adaptability. 

Different game environments have different rules and 

characteristics. How to make reinforcement learning 

algorithms have good environmental adaptability is a major 

challenge in current research.

5 The Application of Reinforcement Learning 
in Specific Games

Reinforcement learning has been applied in various 

types of games, but its application methods and effects 

vary in different games. In strategy games, reinforcement 

learning can help AI systems learn optimal decision-making 

strategies, such as resource allocation, troop deployment, 

etc. In action games, reinforcement learning focuses more 

on improving the reaction speed and action accuracy of AI 

systems. In addition, reinforcement learning can also be 

used to build team collaboration and competitive strategies 

in multiplayer online games, enhancing the interactivity and 

competitiveness of the game. These applications not only 

demonstrate the broad application prospects of reinforcement 

learning in gaming AI systems, but also provide a rich 

practical foundation for its future development.

6 Design and Implementation of Game AI 
System

The design of game AI systems based on reinforcement 

learning involves multiple aspects, including algorithm 

selection, environment modeling, state representation, 

reward function design, etc. In terms of algorithm selection, 

it is necessary to choose appropriate reinforcement learning 

algorithms based on the characteristics and needs of the 

game, such as Q-learning, Deep Q-Network (DQN), Strategy 

Gradient Method, etc. Environmental modeling is the 

process of abstracting and simplifying game environments 

so that algorithms can effectively learn and reason. State 

representation is the process of converting the state of a 

game environment into an algorithmic format, such as 

vectors, matrices, etc. The design of the reward function is 

based on setting a reasonable reward mechanism according 

to the game objectives to guide the AI system to learn the 

optimal strategy. In the implementation process, it is also 

necessary to consider issues such as real-time performance, 

stability, and scalability of the algorithm to ensure the 

performance and reliability of the game AI system.

7 Reinforcement learning algorithm
Reinforcement learning algorithms are the core of 
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implementing game AI systems. Common reinforcement 

learning algorithms include model-based algorithms and 

model free algorithms. Model based algorithms such as 

dynamic programming and Monte Carlo methods predict 

the value of future states and make optimal decisions by 

establishing models of game environments. Model free 

algorithms do not rely on environmental models and learn 

optimal strategies directly through trial and error, such as 

Q-learning, deep Q-networks (DQN), etc. In recent years, 

with the development of deep learning technology, deep 

reinforcement learning algorithms have gradually become a 

research hotspot. They combine the feature extraction ability 

of deep neural networks with the decision-making ability 

of reinforcement learning to achieve adaptive learning for 

complex game environments.

8 The Application of Reinforcement Learning 
in Game AI

The application of reinforcement learning in game AI is 

mainly reflected in the following aspects: firstly, improving 

the decision-making ability of AI systems, enabling them 

to make optimal decisions based on the game environment; 

The second is to improve the reaction speed and action 

accuracy of AI systems to enhance the interactivity and 

challenge of games; The third is to build team collaboration 

and competitive strategies to enhance the competitiveness 

and fun of multiplayer online games. Through reinforcement 

learning, game AI systems can better understand the 

game environment, learn player behavior and strategies, 

and provide a more intelligent and personalized gaming 

experience.

9 Conclusion
The research on AI systems for virtual reality games 

based on reinforcement learning is a challenging and 

forward-looking task. This article delves into the application, 

algorithm design, system implementation, and integration 

with other technologies of reinforcement learning in game 

AI. It also analyzes the limitations and challenges of 

reinforcement learning and looks forward to future research 

directions. Through this study, we hope to provide new 

ideas and methods for the development of virtual reality 

game AI systems, and promote the continuous progress and 

innovation of game AI technology. In the future, with the 

continuous development of artificial intelligence technology, 

game AI systems based on reinforcement learning will play 

a more important role in virtual reality games, bringing 

players a richer and more diverse gaming experience.
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