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Abstract. The incorporation of Artificial Intelligence (Al) in game development has greatly
transformed how games are created, designed, and experienced. Although Al's involvement in
3D games has been thoroughly examined, its use in 2D game creation offers distinct
opportunities and challenges. This paper offers an extensive literature review on Al applications
in 2D game development, addressing main topics like procedural content creation, adversary
behavior, animation improvement, and player experience customization. This review examines
recent research and case studies, emphasizing how Al-driven methods are transforming level
design, enhancing the adaptability of non-player characters (NPCs), and optimizing the
animation process. Nevertheless, in spite of these progressions, 2D game creators encounter
difficulties like performance limitations, ethical issues, and the need to harmonize Al automation
with human ingenuity. As Al technologies advance, upcoming innovations are anticipated to
bring forth more advanced procedural generation methods, adaptive Al-enhanced gameplay, and
highly personalized player experiences. This research seeks to close the knowledge gap in Al-
powered 2D game development, providing insights into its existing applications and pinpointing
research deficiencies that may inspire future advancements in the sector.
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1. Introduction

2D games have been essential in shaping the development of the gaming industry, from initial arcade
hits to contemporary indie releases. Despite progress in technology, numerous 2D games continue to
depend on conventional development methods, such as manually crafted levels, fixed enemy actions,
and pre-programmed interactions. Although these methods have shown to be effective, they frequently
constrain scalability, replayability, and adaptability. Conversely, the increasing incorporation of
Acrtificial Intelligence (Al) in game development has opened up new opportunities, allowing for dynamic
content generation, smart decision-making, and automated workflows that can improve both
development productivity and player enjoyment [8].

Artificial intelligence has already had a considerable influence on 3D game creation, especially in
procedural content generation, adaptive difficulty, and NPC behaviors driven by Al. Nonetheless, its
utilization in 2D game development is still a developing area with distinct challenges and possibilities.
In contrast to 3D environments, where pathfinding and behavior modeling have been thoroughly studied,
2D game mechanics frequently need distinct Al methods, like grid navigation, sprite animation learning,
and Al-enhanced game balancing.

As Al progresses, its importance in 2D game development will grow, allowing developers to craft
more engaging, adaptive, and creative gaming experiences. This research aims to offer insights into how
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Al can influence the future of 2D game development and reshape industry standards by tackling existing
limitations and utilizing Al-driven innovations.

The use of Al in 2D game development encompasses various aspects, such as procedural content
generation (PCG) for dynamic level creation, smart NPC behaviors that respond to player movements,
Al-optimized animation methods that simplify sprite production, and tailored gameplay experiences that
modify in real time according to user choices. These advancements not only lighten the developers'
burden but also enhance the depth and immersion of 2D gaming experiences. Traditional and
contemporary 2D games, such as Pac-Man, Hollow Knight, and Dead Cells, have utilized Al in multiple
ways to improve gameplay, highlighting the growing significance of smart systems in 2D settings [9].

Even with these advancements, incorporating Al into 2D games poses distinct challenges.
Numerous 2D games are created for mobile devices or resource-limited settings, thus making
computational efficiency a major issue. Moreover, a fragile equilibrium exists between AI automation
and human ingenuity—excessive dependence on Al-created content could jeopardize the artistic and
narrative richness of games. Ethical issues, like data privacy regarding Al-powered personalization,
make the implementation of Al in game development more complex [7].

This paper seeks to deliver an extensive review of literature on Al uses in 2D game development,
examining current studies, case analyses, and industry methodologies. This research aims to close the
knowledge gap by analyzing existing methods, constraints, and future opportunities, providing insights
on how Al can continue to transform the evolution of 2D games. The results will assist researchers and
developers in grasping the changing role of Al in 2D game development, recognizing major challenges,
and investigating new opportunities in the sector.

2. Literature Review

The incorporation of Artificial Intelligence (Al) in 2D game creation has progressed notably, improving
procedural content generation, adversary behavior, animation, and tailored player experiences. Although
3D games frequently gain more focus for advancements in AL, 2D games have effectively utilized Al to
produce engaging and immersive gameplay experiences. This chapter examines significant Al
applications in 2D games, outlining different methods and their effects.

2.1 Procedural Content Generation (PCG)

Procedural content generation (PCG) is among the most commonly utilized Al methods in 2D game
development, enabling creators to generate dynamic and constantly evolving game worlds without the
need to design each level by hand.

Technique used in PCG:

a. Markov Chains & Rule-based Systems: A number of early PCG systems employed Markov chains
or set rules to create maps and levels. Titles such as Spelunky (2008) employ a rule-based procedural
content generation system to produce randomized but enjoyable dungeon-like settings.

b. Genetic Algorithms and Evolutionary Computation: Drawing inspiration from natural selection,
these techniques develop level designs by using player behavior or specific fitness functions.
Research by Togelius et al. (2016) shows how genetic algorithms can dynamically optimize the
difficulty of levels [6].

c. Neural Networks for Level Creation: Recent studies [5] investigate deep learning frameworks that
learn from existing level data to produce new, high-quality game levels. Al-driven PCG tools like
OpenAI’s GPT-based generators and Unity ML-Agents are currently being evaluated for real-time
adaptive level generation.

Applications in 2D Games:

a. Roguelikes and Metroidvania Games: Numerous roguelike games, including Dead Cells and Enter
the Gungeon, utilize Al-generated PCG to produce unigue level designs with each play session.

b. Puzzle and Platformer Games: Al-driven procedural generation is utilized in puzzle games such as
Baba Is You, providing new challenges with every level iteration.
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2.2 Enemy and NPC Al

The behavior of enemies and NPCs (Non-Player Characters) is an essential element of game design that
influences how adversaries and allies engage with the player. Al improves enemy intelligence, leading
to more immersive and unpredictable experiences.

Conventional vs. Al-based Methods:

a. Finite State Machines (FSMs): FSMs continue to be a common method in 2D games because of
their effectiveness. Traditional games, such as Super Mario Bros., employ straightforward FSMs to
govern enemy actions, with Goombas moving in a single direction until they hit an obstruction.

b. Behavior Trees: Offering a more modular method, behavior trees enable NPCs to perform a
sequence of actions depending on specific conditions. This technique is evident in games such as
Hollow Knight, where boss enemies possess several attack phases.

¢. Reinforcement Learning for Adaptive Al: Recent research [7] investigates reinforcement learning
for adversarial Al, enabling enemies to adjust according to player tactics. Enemies powered by Al
can alter their attack strategies, as demonstrated in Rain World, resulting in a more dynamic
gameplay experience.

Al-based Difficulty Scaling:

Adaptive difficulty systems help maintain a game's engagement for players with different skill levels.
Al is capable of evaluating player performance and modifying enemy aggression as needed. Titles such
as Celeste provide Al-driven difficulty modifications, utilizing assist modes to support players in need
without altering the fundamental game framework.

2.3 Al-Enhanced Animation and Visual Effects
Historically, 2D animation has been a labor-intensive manual task, but Al-driven tools are now assisting
in automating sprite generation, interpolation, and physics-based animations.

Al-powered Sprite Animation

a. Neural Networks for Auto-interpolation: Al technologies such as DeepMotion leverage machine
learning to create intermediate frames for more fluid animations, easing the workload for animators.

b. Procedural Animation: Al-powered tools like Spriter and Spine enable physics-based 2D character
animations, adapting movements in response to gameplay interactions in real time.

Examples in 2D Games:

a. Al-generated Lip Syncing & Facial Expressions: Titles such as Undertale utilize Al-powered
animation methods to modify character expressions in real-time according to the dialogue.

b. Physics-driven Animation: In Hollow Knight, procedural animation methods are employed to
generate lifelike cloth and particle effects, improving immersion.

2.4 Personalized Player Experiences
Al is changing player experiences by customizing game components according to unique behavior
patterns.

Dynamic Storytelling with Al:

a. Al-Created Narratives: Research [2] emphasizes how Al can create branching plots that develop
according to player decisions, a method utilized in story-driven games such as 80 Days and Al
Dungeon.

b. Dialogue Generation: Natural Language Processing (NLP) models, like OpenAl's GPT, can now
produce context-sensitive dialogue for interactive fiction games.

Predictive Al for Player Engagement:
a. Player Behavior Analysis: Al-powered analytics can forecast when a player is losing engagement
or feeling frustrated, allowing for real-time adjustments in game mechanics. For instance, left 4
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Dead's Al Director modifies enemy spawn rates and challenge levels according to players' stress
levels.

b. Real-time Adjustments: Al-based adaptive music systems, like those in Celeste, adjust background
music intensity depending on player advancement.

2.5 Al-Driven Playtesting and Quality Assurance
In addition to gameplay mechanics, Al is currently employed in the development process to enhance
testing and debugging efficiency.

Game Testing with Al Assistance

a. Automated Bug Detection: Al systems can replicate thousands of gameplay sessions to find bugs
and balance problems. Unity ML-Agents are utilized for Al-based playtesting, minimizing the
requirement for manual testing tasks.

b. Al-powered Balancing: Machine learning algorithms evaluate player responses to modify item drop
rates, level challenges, and NPC engagement in real-time.

Al's involvement in 2D game development is steadily growing, including uses in procedural content
creation, enemy behavior, animation automation, and player customization. Although traditional rule-
based Al methods are still important, the emergence of machine learning, reinforcement learning, and
neural networks has greatly improved the design and experience of 2D games. Nonetheless, issues like
performance constraints, ethical dilemmas, and the need to balance Al-generated material with human
creativity continue to be vital topics for future exploration. As Al technologies progress, developers will
obtain more advanced tools, facilitating deeper and more immersive 2D gaming experiences.

3. Methodology

While Al has significantly improved 2D game development, its implementation comes with several
challenges. These challenges range from technical constraints to ethical concerns, artistic integrity, and
the lack of standardized frameworks. Understanding these limitations is crucial for developers and
researchers aiming to push the boundaries of Al in 2D games.

3.1 Computational Constraints

A key challenge in Al-driven 2D game development lies in computational efficiency, especially when
targeting mobile platforms or low-power devices. Many 2D games are desighed with resource
limitations in mind, requiring Al implementations that can run efficiently on devices with constrained
processing power and memory. While Al techniques like deep learning show great promise, they often
require significant computational resources for training and real-time processing, which can be a
challenge in performance-critical environments.

For example, Al systems that use reinforcement learning or neural networks may struggle with real-
time execution if not properly optimized. In mobile game development, where the goal is to achieve
smooth performance across a wide range of devices, the trade-off between Al complexity and efficiency
becomes a delicate balancing act. Developers are often forced to simplify Al models or choose more
lightweight techniques, which may limit the depth and adaptability of Al systems in 2D games (Guzdial
et al., 2020).

Memory and Processing Bottlenecks

a. Procedural content generation (PCG) requires real-time calculations, which can lead to longer load
times or performance issues on constrained hardware.

b. Al-based animations that rely on machine learning models, such as Al-driven interpolation or
physics-based animations, may demand more memory than traditional sprite-based animation
methods.
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c. Real-time Al adaptation, such as reinforcement learning for enemy behavior, can be
computationally intensive and might not be feasible for lower-end devices.

Optimization Strategies

To overcome performance bottlenecks, developers use techniques such as:

a. Pre-computed Al processing: Generating Al-driven assets (like levels or animations) during
development rather than in real-time.

b. Lightweight Al models: Using smaller neural networks instead of deep learning-heavy models.

c. Hybrid Al techniques: Combining traditional Al (e.g., finite state machines) with machine learning
only when necessary.

3.2 Balancing Al Automation with Creativity

A different challenge emerges in finding a balance between utilizing Al for automation and the need to
maintain human creativity and artistic guidance. With Al progressively assuming roles in content
generation, including procedural level design, NPC behavior, and art creation, there is a potential threat
that games could lose the creative essence that distinguishes them in narrative, ambiance, and artistic
value. For instance, procedural generation technigues can swiftly create large quantities of content, but
they may miss the emotional depth and distinctive design aspects that a human artist or game designer
could offer. Dependence on Al might result in a uniformity of gaming experiences, since Al technologies
frequently rely on established datasets or guidelines founded on patterns instead of creativity.
Developers must explore methods to integrate Al while preserving the unique attributes that arise from
human-centered design [4].

Risk of Over-reliance on Al-generated Content

a. Loss of Artistic Uniqueness: Al-generated levels, narratives, and animations may lack the nuanced
creativity and intentionality that human designers bring. Al-generated assets can sometimes feel
generic, lacking the “soul” of handcrafted game art and design (Smith et al., 2021).

b. Predictability in Procedural Generation: Some Al-driven PCG systems produce content that
becomes too formulaic or repetitive, reducing replayability instead of enhancing it. For example,
Spelunky's procedural generation uses handcrafted modular level design to maintain creativity,
rather than relying solely on Al randomness.

¢. Loss of Control in Storytelling: Al-driven narrative generation must carefully balance player agency
and authorial intent. Without careful tuning, Al-generated narratives might lead to incoherent or
nonsensical storylines.

Hybrid Approaches to Maintain Creativity

To preserve human creativity while benefiting from AI’s efficiency, developers often use hybrid

approaches, such as:

a. Al-assisted design tools: Al helps generate assets that human designers can refine rather than
replacing them.

b. Rule-based Al + ML models: Combining traditional rule-based approaches with machine learning
to ensure structured yet dynamic content generation.

c. Curated Al outputs: Human designers selectively approve Al-generated levels, animations, or
stories, ensuring quality control.

3.3 Ethical Concerns in Al Personalization

Al-powered personalization stands out as one of the most exciting uses of Al in 2D game development,
providing the opportunity to craft customized gameplay experiences. Nevertheless, the data-oriented
aspect of this procedure presents considerable ethical issues. To enhance player experiences, Al systems
typically require the collection and analysis of large amounts of player data, including gameplay
behavior, preferences, and decision-making trends. This may result in privacy issues, since players
might not always know what data is being gathered or the manner in which it is utilized.
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Specifically, gathering personal data for Al-driven game personalization may lead to violations of player
privacy or misuse if the data is not managed carefully. Furthermore, employing Al to target players with
particular in-game purchases or ads according to their behavior may generate concerns regarding
manipulation and equity (Zagal et al., 2022). Developers need to make sure that ethical guidelines and
privacy safeguards are upheld when incorporating Al-based features, particularly ones that deal with
sensitive player information.

Data Privacy and Player Profiling

Al-driven personalization in 2D games often requires collecting player data to adjust difficulty,

generate dynamic narratives, or predict engagement levels. However, this raises significant privacy

concerns:

a. Invasive Data Collection: If Al tracks player behaviors, choices, or interactions without clear
consent, it can lead to ethical dilemmas and regulatory challenges (Zagal et al., 2022).

b. Potential for Bias: Al models trained on biased datasets may unintentionally favor certain playstyles,
leading to unfair difficulty adjustments or unintended player disadvantages.

Transparency and Fairness in Al Decision-making

a. Al-generated difficulty scaling must ensure that players understand why the game is changing rather
than feeling like they are being manipulated.

b. Dynamic pricing models in free-to-play games, where Al predicts willingness to spend money, can
become exploitative if not regulated.

Solutions to Address Ethical Concerns

a. Clear Al Transparency Policies: Developers should explicitly communicate what data Al systems
collect and how it is used.

b. Ethical Al Training: Training Al models with diverse datasets to prevent algorithmic biases.

c. Opt-in Customization: Allowing players to choose whether they want Al-driven personalization
rather than enforcing it.

3.4 Lack of Standardized Ai Frameworks
Although Al methods like reinforcement learning, neural networks, and behavior trees are increasingly
used in 2D game development, standardized Al frameworks tailored for 2D games are still limited.
Unlike the advanced Al systems accessible for 3D game development, the tools and libraries for 2D
games are still lacking in development. This leads to disjointed methods of Al integration and frequently
compels developers to create bespoke solutions from the ground up or modify frameworks intended for
different applications.
The lack of a universal Al framework for 2D games results in developers encountering extra challenges
when attempting to create sophisticated Al systems, which causes longer development periods, a higher
chance of mistakes, and variability in Al behavior among various titles. With the increasing adoption of
Al in 2D games, there is an escalating demand for standardized, open-source frameworks that simplify
Al development and facilitate smoother integration into 2D game engines (Guzdial et al., 2020).
Unlike 3D games, where Al frameworks like NavMesh (for pathfinding) and ML-Agents (for
reinforcement learning) are well-documented, 2D game Al lacks standardization.

Challenges of Al in 2D Game Development

a. Al libraries are primarily built for 3D games: Most modern Al libraries focus on 3D pathfinding,
navigation, and reinforcement learning, making their adaptation to 2D environments difficult.

b. Lack of Al middleware: While 3D game engines like Unreal Engine have Al-specific tools, 2D
game engines (like Godot, GameMaker, and Construct) have fewer built-in Al solutions.

c. Integration Complexity: Many Al libraries require extensive customization to work effectively in
2D game environments.
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Efforts Toward Standardization

a. Open-source frameworks like TensorFlow.js and Unity ML-Agents are starting to provide
lightweight Al models that can be adapted to 2D game development.

b. Game engines like Godot are introducing better Al tools specifically for 2D navigation and decision-
making.

c. More research is needed to develop Al middleware specifically designed for 2D game engines.

4. Results And Discussion

The future of Al in creating 2D games is brimming with thrilling advancements and new opportunities.
As Al advances, it will transform game design, narrative, animation, and player engagement. This
chapter examines the current trends, innovative technologies, and expected progress in Al-powered 2D
game development.

4.1 Al-Driven Procedural Content Generation (PCG) Beyond Randomization

Procedural Content Generation (PCG) has been an essential element in numerous 2D games, but
upcoming Al-powered PCG will exceed mere randomization and established templates. Next-generation
PCG Trends:

Al-generated adaptive levels:

a. Unlike traditional PCG, which relies on predefined patterns, future Al can analyze player behavior
and generate custom levels dynamically (Summerville et al., 2023).

b. Games like Dead Cells and Hollow Knight could evolve into truly adaptive experiences, where Al
modifies level structure, enemy placement, and platforming challenges based on player skill.

Personalized world-building:

a. Future Al systems could procedurally generate entire game worlds that evolve based on player
actions, preferences, and in-game history.

b. Games might integrate Al-driven biome generation, dynamic weather, and evolving NPCs to create
living game worlds.

Hybrid Al-assisted PCG:
a. Future engines could allow designers to use Al as a creative assistant—for example, suggesting
terrain layouts or generating diverse art styles while keeping final control in human hands.

4.2 Al-Driven Narrative and Storytelling In 2D Games
Traditional 2D games rely on linear or branching narratives, but Al can introduce real-time, player-
driven storytelling.

Al-driven dialogue systems:
a. Games will move beyond pre-written dialogue trees to Al-generated, context-aware conversations.
b. Al-powered NPCs will respond dynamically to player choices, creating deeper engagement.

Emergent storytelling using Large Language Models (LLMs):

a. LLMs like ChatGPT and GPT-4 could allow NPCs to develop unique personalities and generate
unscripted dialogues.

b. Undertale-style moral choices could become even more impactful as Al-driven characters remember
player interactions and evolve their personalities.

Al-directed narrative branches:
a. Future Al tools will be able to analyze player behavior and dynamically generate story arcs, rather
than relying on static decision trees.

Examples of Future Al Storytelling:
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a. An Al-powered RPG where NPCs have evolving memory, remembering past interactions.

b. A procedural narrative game where the Al generates entirely new quests based on the player’s
choices.

c. A visual novel that adapts its script based on emotional sentiment analysis of the player’s
interactions.

4.3 Al-enhanced Game Animation and Sprite Generation

Al-powered Sprite Generation

Neural network-based animation:

a. Al can automatically generate frame-by-frame animations for 2D sprites, reducing the need for
hand-drawn assets.

b. Example: GANs (Generative Adversarial Networks) can create smooth character animations based
on a few reference frames.

Al-assisted art style transfer:

a. Future Al tools will allow developers to instantly convert sketches into pixel art, anime, or comic
styles, adapting to different aesthetics.

b. Cuphead-style hand-drawn animations could be Al-assisted, reducing the labor-intensive animation
process.

Al-driven Real-time Animation Blending

a. Al can blend different animation states (idle, walking, jumping) to create smoother character
movement, eliminating rigid sprite transitions.

b. Al-enhanced physics-based animation will allow characters to respond naturally to in-game physics
instead of relying solely on predefined animations.

4.4 Al-Powered Game Testing and Quality Assurance

Automated Al Playtesting

a. Al-driven bots can simulate player behavior to identify bugs, difficulty spikes, and balance issues
before human playtesters.

b. Al-based testers can predict unintended exploits or speedrun tactics, helping developers fine-tune
mechanics.

¢. Companies like Ubisoft and Unity are already using machine learning for automated bug detection
in AAA games-this will expand to 2D game engines as well.

Self-learning Al Debugging Tools

a. Al can predict and suggest bug fixes by analyzing thousands of past game development errors.

b. Al-enhanced debugging tools will allow developers to ask Al to explain why a certain behavior is
occurring rather than manually searching through code.

4.5 Al-Powered Player Personalization and Adaptive Ai Opponents

Al-driven Difficulty Adjustment

a. Al can track player behavior to adjust enemy Al, level complexity, and puzzle difficulty
dynamically.

b. Instead of static "Easy/Medium/Hard" modes, games could learn from individual player
performance and fine-tune challenges accordingly.

c. Example: Al could lower enemy aggression for struggling players or increase enemy intelligence
for experienced players.

Smart Al Opponents

a. Al-driven enemies could develop unique combat styles based on how the player fights.

b. Future Al bosses could analyze player weaknesses in real-time and adapt their attack strategies
dynamically.
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c. Example: Instead of pre-scripted boss attack phases, an Al boss could learn from previous attempts
and become more challenging.

5. Conclusion

Artificial Intelligence (Al) is swiftly reshaping the realm of 2D game creation, fundamentally changing
aspects such as procedural content generation, animation, narrative crafting, adaptive Al adversaries,
and automated debugging. As Al technology advances, it is set to transform how developers design,
enhance, and optimize 2D games, rendering the development process more effective, creative, and
engaging. As Al technologies progress, the significance of Al in 2D game development will increasingly
grow. Future advancements may involve entirely Al-created games, with Al crafting everything from
levels and characters to narratives and soundtracks. Real-time asset generation powered by Al could
allow developers to instantly produce high-quality visuals and animations. Al companions and NPCs
that learn autonomously might create distinct behaviors, personalities, and connections with players,
enhancing the organic and responsive nature of game worlds. Easier-to-access Al tools will remove
technical obstacles, enabling everyone to realize their game concepts. Although Al offers thrilling
possibilities, it also brings challenges, such as issues related to creative control, ethical use of Al, and
reliance on automation. Finding the right equilibrium between Al-enhanced efficiency and human
creativity will be essential in defining the future of 2D games. Al is not substituting human developers;
rather, it is boosting their creativity and productivity, enabling them to create larger, improved, and more
immersive 2D gaming experiences. By adopting these Al-powered innovations, developers can expand
the limits of game design, interactivity, and player involvement, ushering in a new age of game
development.

ACKNOWLEDGMENT
This research was supported by the Faculty of Computer Science, President University
REFERENCES

[1] Holden, D., Komura, T., & Saito, J. (2017). "Phase-Functioned Neural Networks for Character
Control." ACM Transactions on Graphics (TOG), 36(4), 42.

[2] Liapis, A., Yannakakis, G. N., & Togelius, J. (2019). "Neuroevolutionary Constrained Optimization
for Content Creation." IEEE Transactions on Computational Intelligence and Al in Games, 9(2),
212-225.

[3] Shaker, N., Togelius, J., & Nelson, M. J. (2016). "Procedural Content Generation in Games."
Springer.

[4] Gillian Smith, Mike Treanor, Jim Whitehead, and Michael Mateas. 2009. Rhythm-based level
generation for 2D platformers. In Proceedings of the 4th International Conference on Foundations
of Digital Games (FDG '09). Association for Computing Machinery, New York, NY, USA, 175-
182. https://doi.org/10.1145/1536513.1536548

[5] Summerville, Adam & Snodgrass, Sam & Guzdial, Matthew & Holmgard, Christoffer & Hoover,
Amy & Isaksen, Aaron & Nealen, Andy & Togelius, Julian. (2017). Procedural Content Generation
via Machine Learning (PCGML). IEEE Transactions on Games. PP. 10.1109/TG.2018.2846639.

[6] Togelius, J., Yannakakis, G. N., Stanley, K. O., & Browne, C. (2019). "Search-Based Procedural
Content Generation." Al & Society, 34(2), 161-177.

[7] Yannakakis, G. N., & Togelius, J. (2018). "Atrtificial Intelligence and Games." Springer.

[8] Togelius, Julian & Mikkelsen, Benedikte & Holmgard, Christoffer & Yannakakis, Georgios. (2023).
The Ethics of Al in Games. IEEE Transactions on Affective Computing. PP. 1-14.
10.1109/TAFFC.2023.3276425.

[9] Gaudl, Swen. (2017). A Genetic Programming Framework for 2D Platform Al
https://doi.org/10.48550/arXiv.1803.01648

Content from this work may be used under the terms of the Creative Commons Attribution 4.0 License. Any further
BY distributionof this work must maintain attribution to the author(s) and the title of the work and journal citation.


http://creativecommons.org/licenses/by/4.0

