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	H. V. Hasselt, A. G. C. de Vries, et al.
Learning to Play from Scratch: Deep Reinforcement Learning for Computer Games

	How to use AI  to train agents from scratch to complete tasks in complex game environments?

	Analyzing the performance of different architectures in real games.

	In complex game environments, agent performance approaches or even surpasses human levels. 

	Strengths:the method is highly generalizable and applicable to various types of game environments.  Weakness:training takes a long time and requires substantial computational resources. 

	Learning how to apply deep reinforcement learning to complex game environments. 


	T. J. Mcauliffe, J. B. Rawlings, et al.
Video Game Difficulty Balancing Using Machine Learning
	How to use AI to dynamically adjust game difficulty to match players' skill levels? 

	Collecting gameplay data  from player sessions.
Cleaning, normalizing, and preparing the data to ensure quality and consistency for analysis.

	Adaptive difficulty adjustment can enhance the player's gaming experience. Players tend to give more positive feedback on dynamic difficulty adjustments

	Strengths:Practical machine learning methods are provided to address real-world problems in game design.
Weakness: The methods may require
[bookmark: _GoBack]customization for specific games. The cost of data collection and processing is relatively high. 

	Understanding how to enhance player enjoyment through personalized experiences is key to improving game fun.


	M. J. O’Neill, I. Dinçer, et al.
Procedural Content Generation in Games Using Machine Learning

	How to use AI to generate dynamic and diverse content for games? 

	Systematically reviewing existing literature to summarize and categorize the different machine learning which uesed in different games.

	AI can dynamically adjust content difficulty and complexity based on player interactions.

	Strengths:Providing numerous relevant examples.
Weakness:Some content may lack authenticity. 

	Mastering methods for dynamic content generation and their application in game design is essential.


	N. J. Vriend, G. L. S. van der Zijden, et al.
AI in Multiplayer Online Games: A Survey of Agent Architectures and Challenges

	How to design AI to support complex interactions in multiplayer online games? 

	Investigating and categorizing the existing game AI architectures.

	Machine learning often performs the best.

	Strengths:Providing a comprehensive classification and comparison of game AI architectures.
Weakness:Some conclusions may vary depending on the application scenarios.

	Learning various game AI architectures and their advantages and disadvantages.


	Y. Liu, J. Liang, et al.
Applying Deep Learning to Game AI: A Survey and Future Directions

	How to apply AI to game to enhance its intelligence and adaptability? 

	Using a review of recent applications of deep learning in game.

	Deep learning performs excellently in complex strategy optimization and task generation.

	Strengths:Summarizing the latest advancements of deep learning in game AI .
TWeakness:he investigation covered a wide range, without some technical details.

	Understanding the future trends and key research areas in AI game.






Worksheet 2: Synthesising Literature
· Activity: Group similar articles by themes and fill in the table below.
	Theme
	Key Studies
	Findings
	Gaps Identified

	The Application of AI in Dynamic Difficulty Adjustment

	T. J. Mcauliffe, J. B. Rawlings, et al.

	Using deep learning and reinforcement learning methods, it is possible to capture changes in player behavior and skill levels in real time, thereby automatically adjusting game parameters so that the game difficulty matches the player's current abilities.

	Typically, a large amount of labeled data and high computational resources are required for training and real-time inference, which can increase the development and deployment costs in practical applications.


	Self-play and learning strategies of AI.

	H. V. Hasselt, A. G. C. de Vries, et al.

	Self-play enables the agent to progressively improve through continuous trial and error, thereby increasing its win rate and performance in complex gaming environments.

	The strategies learned by the model during self-play may be overly specialized for competing against itself, making it difficult to adapt to the diversity encountered when facing real players or other external opponents.


	Challenges of AI in Multiplayer Online Games.

	N. J. Vriend, G. L. S. van der Zijden, et al.

	The paper analyzes the importance of balancing the behaviors of all parties using AI to ensure fair competition in multiplayer online games.

	The actual performance in large-scale real-world gaming environments has not been fully validated, and future work requires more real-scenario tests and feedback to further improve system design.




