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Abstract. With the rapid development of artificial intelligence technology, its application in the
field of games is increasingly widespread. At present, the application of artificial intelligence in
games has become a research hotspot. This article mainly explores the application of Al in
various types of games such as first person shooter (FPS), Role playing Games (RPGs), Strategy,
and analyzes their advantages and disadvantages based on the category of the game. Specifically,
this article explores the application of Al in FPS games, focusing on how Al controls the
behavior and strategies of enemies to provide players with challenging and realistic experiences.
In the context of RPGs, the paper analyzes Al's impact on intelligent decision-making and
interaction with non-playable characters (NPCs). Intelligent NPCs create a more authentic and
immersive interaction between players and game characters. In the case of strategy games, Al
enhances the strategic and challenging aspects, offering a more layered and dynamic gaming
experience, and pushing players' decision-making abilities and strategic thinking. Additionally,
the article discusses the limitations and challenges of Al in games. This paper summarizes and
prospects the application of Al in the field of games.
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1. Introduction

Since the birth of Al, its theory and technology have become increasingly mature, its application field
has also been expanding, and its application in games has also been extremely extensive. For players,
the advancements in Al have brought about a plethora of exciting and sophisticated games [1].
Traditional game playing methods have been revolutionized with the introduction of intelligent agents
powered by Al. These agents can analyze player behavior, adapting to changing circumstances, and
providing challenging gameplay. By simulating human-like decision-making processes and learning
from past experiences, Al-driven game agents offer players engaging and immersive experiences that
were previously unimaginable.

Moreover, Al has played a pivotal role in game generation, allowing developers to create vast and
dynamic virtual worlds. Procedural generation techniques, coupled with Al algorithms, enable the
automatic creation of game content such as landscapes, characters, quests, and narratives. This not only
saves time and resources for developers but also ensures that each player's gaming experience is unique
and tailored to their preferences [2]. Furthermore, Al has been instrumental in enhancing the overall
game experience. Through natural language processing and computer vision techniques, Al enables
more interactive and intuitive gameplay. Voice commands, gesture recognition, and facial expression
analysis have become common features, elevating the level of player immersion. Additionally, Al-
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powered recommendation systems provide personalized game recommendations based on individual
preferences and playing habits, ensuring that players discover new games that align with their interests.

The application of Al in the gaming industry holds immense potential and research significance. As
Al technology continues to advance, we can expect even more innovative applications in game
development. Enhanced Al-driven game agents will provide increasingly challenging and realistic
opponents, pushing players to their limits and fostering skill development. Additionally, the use of Al
in game design and content generation will lead to limitless possibilities, unlocking new levels of
creativity and novelty.

The purpose of this study is to explore the application of artificial intelligence in the field of games,
and analyze its potential application prospects and research significance. The specific contents include
the methods and technologies of game intelligent agent, game generation and game experience
enhancement.

2. What is Artificial Intelligence

Artificial intelligence (AI) refers to the scientific and technological field that enables machines to
perform complex cognitive tasks and intelligent behaviors by simulating human intelligence. It involves
multiple disciplines, including machine leaming, computer vision, natural language processing, expert
systems, and so on.

The goal of artificial intelligence is to enable computer systems to simulate and implement various
aspects of human intelligence, such as perception, understanding, learning, reasoning, decision-making,
and interaction [3]. It relies on a large amount of data and algorithms, and utilizes these data and
algorithms to train and optimize models to achieve intelligent tasks and functions.

Artificial intelligence can be applied in various fields, such as robotics, autonomous driving, voice
assistants, image recognition, intelligent recommendation systems, etc. Its development and application
have brought significant changes and innovations to many industries, improving production efficiency,
user experience, and potentially solving some major challenges and problems. In this article, we will
explore the application of artificial intelligence in different types of games and explore its impact on
gaming experience and interactivity.

3. Application of artificial intelligence in first person shooter (FPS) games

First person shooter games, such as the Call of Duty series and the Battlefield series. In traditional first
person shooter games, enemy characters typically have fixed behavior patterns and predetermined paths.
With the help of artificial intelligence technology, current game developers can create more intelligent
enemy characters, enabling them to have more realistic behavior and decision-making abilities. These
intelligent enemies can autonomously choose the best tactics, utilize the environment to evade player
attacks, and even learn and adapt to player tactics to provide greater challenges [4]. Players will face
more challenging enemies and need to adopt more strategic combat methods to overcome them.

In FPS games such as CSGO, we will face many enemies that are also operated by players or Al
enemies controlled by computers (Figure 1). The map is full of complex corridors, buildings and
obstacles, so how to make the enemies or players quickly and accurately reach the target area or cover
point is a difficult problem. In this context, path planning algorithm is proposed to solve the problem.
The Dijkstra algorithm is the basic movement of Al enemies can be planned by. When Al characters
need to move to a target location, the Dijkstra algorithm can be used to determine the shortest path.

With the advancement of artificial intelligence technology, game developers can not only give
characters intelligent actions, but also endow them with emotional responsiveness. In first person
shooter games, players' choices and behaviors can trigger different emotions and reactions in their
characters [S]. Through emotion recognition technology, Al characters can respond emotionally to
players' actions, attitudes, and language, such as anger, joy, or fear. This increase in interactivity makes
the game more profound and immersive, allowing players to establish closer emotional connections with
virtual characters.
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Figure 1. FPS games [4]

4. Application of Artificial Intelligence in Role playing Games (RPGs)

Role-playing games, such as the "The Elder Scrolls" series and the "The Witcher" series. In role-playing
games, if players want to experience rich game scenarios, they must have a sense of substitution for the
roles they control, which is based on the world view and interaction with others. In traditional role-
playing games, the dialogue between players and virtual characters is usually based on predetermined
options or fixed scripts. Now, with the help of natural language processing and machine leaming
technology, artificial intelligence can enable virtual characters to have more intelligent dialogue abilities
[6]. They can understand players' questions, provide corresponding answers, and make decisions based
on the content of the conversation. This intelligent dialogue system makes the interaction between
players and game characters more natural and smooth, enhancing the immersion of the game. For
example, NPC conversations can be added to the interface of ChatGpt to create three-dimensional
characters with corresponding background stories and character images.

For example, in the game "Diversity: Original Sin 2", Sir Lora is an NPC responsible for following
the protagonist until the final chapter of the game, players can learn many basic world view settings
from their conversations with him, so that players can have a basic understanding of the game content
and a deeper level of substitution into the game. For example, the following figure 2 and figure 3

12 - Oh, how pensively our Shield looks down upon ust

‘Explain that you have some q

Figure 2. the Interactive schematic diagram of Diversity: Original Sin 2 [6]
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If ChatGPT is integrated into NPC dialogues, players can inquire about any unfamiliar elements
(such as the "Black Ring Cult," "Holy Order of Knights," "Purifying Source Mage Guild," and other
game settings) and ask for guidance regarding their personal gaming experience (e.g., "Where should I
go next?" or "What should I do?"). In this case, the dialogue options are not limited to pre-defined
choices but can be expanded to include responses through keyboard input. Based on its character model,
GPT can provide relevant answers accordingly.

A

Figure 3. The interactive schematic diagram from GPT [6]

In this particular scene of rescuing the elf, players can make different requests to him. For example,
they can ask the elfto provide instructions on how to escape from Joyful Keep (the prison where players
are held captive) or ask him to describe specific methods for escaping. They can also inquire about the
elf's life story, adding depth and completeness to the character portrayal of Amiro, the elf. These
dialogues contribute to a more vivid and well-rounded characterization of the elf, Amiro.

Artificial intelligence technology has also brought innovative plot generation to role-playing games.
In the past, game storylines were usually predetermined, but now artificial intelligence can generate
dynamic storylines that adapt to player behavior and choices by analyzing a large amount of game data
and algorithm models. For example, record players' choices in different tasks, interaction with NPC,
moral decisions, etc. to build a scenario generation model based on players' behavior [7]. Using natural
language processing technology, a large number of game dialogue texts can be analyzed and modeled
to generate realistic NPC dialogues and plot development. According to the players' behavior patterns
and decisions in the past games, predict their possible choices in the future, and generate personalized
plots for them.

In addition, artificial intelligence can also be used to create realistic virtual worlds. In RPG games,
game developers typically need to design and build a massive virtual world that includes rich elements
such as terrain, biology, and climate. Al can generate realistic virtual scenes and characters by learning
and analyzing a large amount of game data and images. By utilizing technologies such as generative
adversarial networks (GAN), Al can automatically generate detailed and realistic maps, monsters, and
NPC characters, presenting players with a more realistic and exciting gaming world.

5. Application of Artificial Intelligence in Strategy Games

Firstly, artificial intelligence can play the enemy role of intelligence. In traditional strategic games,
enemy characters are usually controlled by game programs, and the introduction of Al can enable enemy
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characters to have more intelligent behavior. Al can achieve higher levels of gameplay by learning and
simulating the strategies and decisions of top players, thereby engaging in more exciting and intense
battles with players [8]. Al can respond accordingly based on game status and player strategies,
providing a more realistic and challenging gaming experience.

Secondly, artificial intelligence can provide players with intelligent assistants. In strategy games,
players need to make a lot of decisions and plans, and Al can provide real-time advice and assistance to
players by analyzing game status and player behavior. Al can evaluate different strategy choices and
provide the best decision suggestions to help players develop more effective strategies and tactics. Such
intelligent assistants can enhance players' strategic awareness and decision-making ability, increase the
challenge and fun of the game [9].

For example, in the game "Stellaris", Al assistants help players coordinate the development of the
entire empire in the direction that players want to develop (such as: strengthening the direction of
technology, finding stars and colonizing). For example, explain the rules, mechanisms and basic
operations of the game to help players understand the core elements of the game. To help players plan
scientific and technological development, allocate resources to build spaceships and explore the universe,
it can also provide practical game skills and suggestions, such as how to expand territory, manage
resources, develop technology, etc., to help players develop effective game strategies (Figure 4).
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Figure 4. Game strategy and exploration guide: interactive schematic diagram [10]

In addition, artificial intelligence can also be used to improve game balance. In some strategic games,
different characters or units may have balance issues, where certain characters are too strong or too weak,
which affects the fairness and playability of the game. Al can help development teams evaluate and
optimize game balance by simulating a large number of combat scenarios and conducting data analysis
and optimization. Al can identify potential problems and improve space, and provide targeted
suggestions and solutions to improve the balance and faimess of the game [11].

6. Current issues with the use of Al
At present, although Al has been widely used by a large number of games, there are many problems and
challenges at the same time.

® When the Al algorithm is applied in the game, it may consume a large amount of computing
resources, which will cause the operating system to allocate less resources to the game itself, leading to a
decline in the performance of the game, such as a decline in the frame rate or an increase in latency.
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® Al characters in the game need to be able to simulate human behavior, decision-making and reaction,
and have appropriate emotional expression ability, so that players can get a more immersive experience,
which is a challenge to Al computing model, and it is difficult to create a completely real experience.

® Al learning strategies are usually based on fixed scenes and rules, but they often face a large number
of different levels and maps in the game, which requires Al to adapt quickly.

® The application of Al may affect the balance of the game. If the Al character is too powerful or
intelligent, the player's experience will be greatly reduced.

® Al will process a large amount of player data in the game, such as personal information and game
data. If these information falls into the hands of criminals, it may pose a threat to people's property safety
and personal safety. Therefore, game companies should take measures to protect players' data and prevent it
from being disclosed and abused by hackers.

7. Conclusion

The application of Al in the field of games shows great potential and innovation. This paper mainly
discusses the application of Al in games, and summarizes the characteristics of different types of game
applications. In FPS games, Al can help the enemy to plan the path and make the enemy more intelligent.
In RPG games, Al can use a large number of game data and algorithm models to generate dynamic
scenarios and provide personalized and adaptive game experience. In strategy games, Al helps players
gain advantages or create stronger enemies in the game by analyzing players' behaviors and strategies,
providing tactical suggestions and optimizing resource management. In MOBA games, Al can leam
how players play to create more intelligent and powerful enemies. In the future, we can expect more
possibilities for the development of Al in the field of games. With the progress of technology, Al is
expected to adapt to different types of games more intelligently and intelligently, and provide more
personalized and innovative game experience. At the same time, Al can also be combined with
technologies such as augmented reality and virtual reality to create a more realistic and immersive game
environment. However, we also need to pay attention to the rational application of Al in games to avoid
excessive dependence and abuse. At the same time, with the development of Al, we also need to pay
attention to ethical and moral issues in games to ensure that the application of Al conforms to social
values and laws and regulations.
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