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Artificial intelligence (AI) has become essential for improving game playability and 

enhancing the game experience. Realism in modern computer games is achieved by 

integrating graphics, physics, and AI. The text defines a realistic game experience as the 

immersion of the game and the intelligence of non-player characters. Game AI allows players 

to interact with non-player characters and takes game experience to a higher level. The paper 

analyzes the history and current state of AI in game development and predicts the possible 

changes and impacts of AI technology based on machine learning on future game 

development. 
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INTRODUCTION 

PC game motors are continually developing and refreshing, prompting the improvement of 

game designs innovation. In any case, individuals are presently searching for more profound 

game meaning past lovely visuals. Present day PC games accomplish sensible encounters by 

coordinating illustrations, physical science, and man-made reasoning. The immersion of the 

game and the intelligence of non-player characters define realism in games. An effective 

game necessities an exceptionally reasonable man-made consciousness control framework as 

well as engaging visuals and sound. 

All computer games today utilize man-made brainpower (man-made intelligence) here and 

there, with the exception of club games that utilize arbitrary number generators to guarantee 

decency. Computer based intelligence has been utilized in automated games since the 1950s, 

with one of the earliest models being the numerical procedure game Nim, which the PC had 

the option to beat human players at. The computer based intelligence Ferranti Imprint 1 

machine was 

likewise used to compose a round of checkers and chess around the same time. Simulated 

intelligence based checkers games kept on being created and finished in the loss of chess ace 

Garry Kasparov by 

IBM's Dark Blue PC in 1997. In any case, conventional early computer games like Pong, 

Spacewar!, also, Gotcha were created with next to no artificial intelligence parts. 

All video games today use artificial intelligence (AI) in some way, except for casino games 

that  

use random number generators to ensure fairness. AI has been used in computerized games 

since the 1950s, with one of the earliest examples being the mathematical strategy game Nim, 

which the computer was able to beat human players at. The AI Ferranti Mark 1 machine was 

also used to write a game of checkers and chess in the same year. AI-based checkers games 

continued to be developed and culminated in the defeat of chess master Garry Kasparov by 

IBM's Deep Blue computer in 1997. However, traditional early video games like Pong, 

Spacewar!, and Gotcha were developed without any AI components. 

HISTORY OF AI IN GAMES 
When game developers apply AI to computer or game console games, they will make the 

majority of players feel that the enemy controlled by computer AI system (NPC) they face 

has human intelligence just like the real enemy, so that the players can leave a realistic 

experience [7]. Game developers need to find innovations that further alienate their own 

games [8]. 

Because game AI has not made great progress like graphics technology and physical 

simulation technology, it provides a space for game innovation and alienation. The 

application of graphics technology and physical characteristics simulation technology has 

been insufficient, making a game unique [9]. As the technical core of improving game 

playability and the selling point of many commercial games promotion, game AI gives 

players the way to generate behavior and emotional interaction with non player characters in 

the game, and promotes the realm of game experience to a higher level [10]. How to endow 

the non player characters with credible intelligence, so that they can more truly reflect the 
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human like behavior, emotion, and even self-learning to adapt to the changing game 

environment, has become a hot spot of game research and development at home and abroad 

[11]. This paper analyzes the history and current situation of AI in game development, and 

puts forward the possible changes and influences of AI technology based on machine 

learning on game development in the future, including intelligent game design, intelligent 

iteration and subsequent development strategy generation and execution ability, highly 

intelligent role, dynamic adaptation and constantly changing game experience. 

Key technologies of game AI 
Artificial intelligence technology is based on electronic technology that can achieve tasks that 

human intelligence can accomplish. There is a difference between commercial games and AI as  

a player in games. Human learning and innovation is superior to animal learning which is mainly 

conditioned reflexes. Traditional AI techniques can solve many problems in game 

development. AI is used in games to create immersive scenes for players to enjoy. However, 

the computing and storage capacity of general CPUs is limited. 

Use of artificial intelligence (AI) in commercial games, particularly in designing intelligent 

non- 

player characters (NPCs). The finite state machine is a commonly used tool to describe NPC 

behavior, but it becomes difficult to maintain as the number of states increases. Path search  

algorithms are used in grid-based systems to find the shortest path to a target node. The 

advantages of AI in games include dynamically adjusting difficulty levels and allowing players to 

choose tactics. The use of hierarchical state machines and selection nodes without priority 

can help manage the complexity of NPC behavior. NPC motion systems are analyzed visually 

to create a unified model. 

The effectiveness of artificial intelligence in games should not exceed half of the player's level 

to prevent players from losing interest. However, game designers need to balance the virtual  

game world by making games both challenging and interesting. To achieve this balance, the 

application of artificial intelligence technology is important, and designers should focus on 

designing predictable AI that enhances players' experience. 

APPLICATION OF ARTIFICIAL INTELLIGENCE BASED ON MACHINE 

LEARNING IN GAME DEVELOPMENT 

A. Intelligent game design: 

Artificial intelligence (AI) technology can be used in game development to create more 

complexand dynamic open-world environments. The use of AI can help make games easier to 

develop and allow for larger games with changeable rules. AI can also be used for self-learning 

and offline learning to improve decision-making and evaluation. Additionally, advanced AI is 

being used to replace real players for game testing purposes. The article also mentions a game 

artificial intelligence detection and tracking system using image error technology. 

Game software can be used as a tool for training advanced artificial intelligence, as the virtual  

 world with strict rules and reward systems provides an ideal environment for certain software. 

Machine learning is also essential for in-game analysis to improve games over time. The use 

of finite state machines and behavior trees are described as ways to maintain a state graph and 

describe the logic of state transitions. The key to applying advanced AI in gaming is to create 

a game character or design system that can change, grow, and react like human beings during 

play. 

B. Artificial intelligence routing 
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The challenges of using linear formulas to describe non-qualitative AI problems in games, which 

can be transformed into specific patterns or nonlinear mappings. The maze problem is a classic 

path search problem in games that can be applied to other intelligent problems. Different losses 

can be set for different terrains to set higher moving costs. Hierarchical path search is necessary 

for large maps or finding distant targets. The future of game development will involve ever-

changing and tailor-made experiences created by advanced AI technology. 

Automated game design can constantly refresh and redesign games to provide players with new 

experiences. 

 

CONCLUSION 
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The progress of artificial intelligence in China, particularly in the field of game development. 

Machine learning is highlighted as an essential tool for in-game analysis, allowing game studios 

to study players' behaviors and improve games over time. The text also mentions the difficulty in 

finding a linear formula to describe non-qualitative AI problems in games but suggests 

transforming these problems into specific patterns or nonlinear mappings. The use of offline 

learning to extract parameters and train neural networks is also mentioned. Finally, the text 

suggests that the involvement of the latest artificial intelligence in game development will lead to 

innovation and changes in game development, gameplay, and game experience. 
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