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Abstract 

While generative artificial intelligence (AI) is still in its formative stages, it has the 

potential to drastically alter the landscape of video game development. In the current AI gold 

rush of 2024, many companies are racing to integrate AI into their game development processes 

or platforms. Venture capital firms are also focusing on AI as a central aspect of their gaming 

investment portfolios. The gaming industry is currently the largest entertainment industry in the 

world, with an estimated revenue of over 187 billion dollars per year1. These initial attempts to 

incorporate generative AI into game development have been met with varying degrees of 

success. Certain aspects of the game design process greatly benefit from the introduction of 

generative AI, whereas other facets of the game development process have not, as of yet. 

Generative AI is most useful where it can be utilized during specific, concrete steps of the game 

development process, rather than for creating assets destined for the final product. Some of the 

current drawbacks of AI in the gaming industry include runtime costs, a lack of control for 

developers, middling quality, ethical concerns over the sourcing of AI training data, and job loss. 

Despite these concerns, there is still a large potential for the future of generative AI in the game 

development industry.  

 

 

Purpose and Scope of Paper 

This paper outlines current trends and potential future developments in the game 

development industry. It covers AI’s use in game development, certain technical aspects behind 

the technology, use cases for AI among different fields of game development, and more. Game 

1The Global Games Market Will Generate $187.7 Billion in 2024, 
newzoo.com/resources/blog/global-games-market-revspecificenue-estimates-and-forecasts-in-2024. Accessed 24 
Dec. 2024.  

http://newzoo.com/resources/blog/global-games-market-revenue-estimates-and-forecasts-in-2024
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developers, particularly those interested in integrating AI tools into their workflows, will find 

practical insights into how these technologies can increase productivity and streamline certain 

aspects of development. Academics and researchers in fields such as artificial intelligence, game 

studies, and computer science will gain new perspectives on the intersection of AI theory and 

practice. Additionally, technology investors and industry analysts will find value in the paper’s 

insights into current trends, opportunities, and challenges associated with integrating AI into the 

game development space. Finally, this paper may also appeal to policymakers and those 

concerned with the ethics of AI, given the discussions on employment, how AI training can 

incorporate copyrighted works, and the broader implications of widespread AI use. 

 

 

Methodology 

The methodology behind the creation of this paper combined multiple approaches to 

provide a comprehensive overview of AI in game development. This included conducting a 

literature review of academic journals and research papers from industry leaders and 

corporations, as well as testing AI tools for their viability and usefulness. Venture capital trends 

were analyzed through fiscal reports to understand funding patterns and the broader economic 

landscape of AI in the game development field. Additionally, phone interviews were conducted 

with industry experts to gather firsthand insights into how AI has been—or has not 

been—integrated into their workflows. These discussions provided valuable perspectives on 

current applications and future directions for AI in the industry.  
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Glossary 

AI: Artificial Intelligence generally refers to machine learning algorithms trained on large 

datasets from a variety of sources to perform tasks that have typically required human 

intelligence in the past. 

Generative AI: AI Systems capable of producing new content, such as images, text, or code, 

based on a given input. 

Machine Learning: A type of artificial intelligence focused on enabling systems to learn and 

improve from experience without being explicitly programmed to do so. 

LLM (Large Language Model): A type of AI system trained on massive amounts of text 

designed to mimic and respond to human language. 

Neural Network: An AI model based on the general function of a brain, often used in machine 

learning to recognize patterns and make predictions. 

Game Engine: A software framework used in the development of video games, often including 

many tools such as physics, rendering, audio, and more. Examples of game engines include 

Unreal Engine and Unity. 

Localization: The process of translating text or game systems for different languages or cultures. 

Texture Generation: The creation of images, or textures, to be used for representing surfaces in 

3d games. 
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Section 1: Current Environment and Landscape 

 

1.1 - Overview of Current AI Tools and Technologies in Use 

In the current game development landscape, generative AI tools are being used to 

streamline workflows and handle tasks that were previously both time and energy-intensive. 

These tools include AI-assisted code completion, 3d model generation from text prompts, voice 

and audio generation, image upscaling, AI-generated concept art, AI-assisted 3d animation, and 

even attempts at full game generation. Game engines such as Unreal Engine have begun 

integrating frameworks like the Inworld.ai SDK into their pipelines, making it easier for 

developers to incorporate advanced AI features directly into their projects.2 These advancements 

allow AI to play an increasingly prevalent role in development, enabling developers to focus 

more on high-level design while relying on AI for tasks like procedural generation, NPC 

behavior, and personalized content. However, these tools also bring challenges, particularly 

around how AI is shaping the balance between automation and human input in game 

development.  

Despite the widespread availability of these AI tools, there are still significant costs and 

ethical concerns. Many large language models and AI systems are trained using data sourced 

from the internet, including copyrighted or proprietary material, which raises legal and ethical 

concerns about the use of AI-generated content. Additionally, frequent use of these tools can 

come with a heavy price tag. For example, an AI system that dynamically generates quests 

during gameplay may offer more dynamic player experiences, but every time the program runs, 

it adds costs for the developer. Unless these features can bring in enough revenue to offset their 

2 “The AI Engine for Games and Media.” Inworld, inworld.ai. Accessed 7 Dec. 2024. 

https://inworld.ai
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expense, they are unlikely to be financially sustainable. These challenges demonstrate the need 

for developers to weigh the benefits and drawbacks of using AI in their workflows. 

1.2 - Examples of Existing Tools 

AI Code Completion Tools - Github Copilot, Codeium, JetBrains AI Assistant, etc.3 

​ AI code completion tools allow programmers to utilize automatic code completion or 

generation for automating repetitive or trivial tasks. Currently, these tools do not have the 

capability to 

understand 

large 

codebases due 

to their 

limited context windows; however, this has been rapidly improving in recent years. A downside 

of AI code completion is that it can become a crutch for junior developers, with overreliance 

possibly leading to decreased skill development. 

 

Text to 3d Model Generators - DeepAI, Meshy, Maketafi, etc.4 

​ Text to 3d Model Generators allow users to generate fully modeled and textured 3d 

meshes to be used 

in games, level 

design, or other 3d 

programs with a 

4“What Is Text-to-3d? - Hugging Face.” What Is Text-to-3D? - Hugging Face, huggingface.co/tasks/text-to-3d. 
Accessed 7 Dec. 2024.  

3“AI-Powered Code Completions with Github Copilot.” RSS, Microsoft, 3 Nov. 2021, 
code.visualstudio.com/docs/copilot/ai-powered-suggestions.  

http://huggingface.co/tasks/text-to-3d
http://code.visualstudio.com/docs/copilot/ai-powered-suggestions
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few lines of text or an image prompt. The quality of these programs is currently not up to par 

with what professional or even moderately skilled 3d modelers can accomplish, but it is much 

faster and requires no technical knowledge. Additionally, new tools such as worldlabs.ai allow 

for the generation of entire 3d environments from an image prompt.5 

 

Voice and Audio Generation Tools - ElevenLabs, LovoAI, Murf AI, etc. 

​ AI Voice and Audio generation tools allow for the creation of sound effects, voice lines, 

and even full music tracks using just a few lines of input text. While the quality of these tools has 

drastically improved in recent years, it is still not at the same level as authentic voice acting or 

sound effect creation. Furthermore, many music artists and sound effect creators have expressed 

concerns about the nonconsensual use of their copyrighted work in the training of these AI tools. 

There are many competing tools in this space, with ElevenLabs being the most popular and 

widely used. 

 

Image Upscalers - chaiNNer6, upscale.media, imgupscaler.com, etc.7 

AI image upscalers use machine 

learning networks to improve the image 

resolution of low-quality or blurry 

images. AI image upscalers can provide a 

“quick and dirty” way to increase the 

quality of an image with minimal effort, 

7Tripathi, Animesh. “Nightmare Ai Review: The Ai Image Upscaler 2024.” CoinCodeCap, 25 Oct. 2024, 
coincodecap.com/nightmare-ai-review-the-ai-image-upscaler.  

6chaiNNer-org. “Chainner-Org/Chainner: A Node-Based Image Processing Gui Aimed at Making Chaining Image 
Processing Tasks Easy and Customizable.” GitHub, github.com/chaiNNer-org/chaiNNer. Accessed 7 Dec. 2024.  

5 World Labs, www.worldlabs.ai/. Accessed 9 Dec. 2024. 

http://coincodecap.com/nightmare-ai-review-the-ai-image-upscaler
http://github.com/chaiNNer-org/chaiNNer
http://www.worldlabs.ai/
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often only requiring a few clicks. There are dozens of websites that offer upscaling services, 

generally allowing for a few free uses and then charging for further use. While these AI upscalers 

can improve image quality and resolution, they often also introduce some artifacting in finer 

details.  

 

Image Generation - Midjourney, DALL-E, Adobe Firefly, etc.8 

AI image generation has become one of the most widespread use cases of AI, with AI 

images now becoming commonplace online.​AI image generation tools such as Midjourney or 

Adobe Firefly allow the user to adjust many input parameters in order to specify how they want 

their image to turn out. These input parameters can range from simple prompts to more complex 

instructions, changing things 

such as aspect ratios, resolutions, 

art styles, and more. AI image 

generators have rapidly 

increased the speed at which 

concept art can be generated. 

Traditional art workflows take 

several days, but an AI can generate art within seconds. Additionally, traditional art skills are not 

as necessary when using an AI image generator, as most of the art aspects are taken care of for 

the user. While this has significantly lowered the barrier to entry for creating art, it also comes 

with several drawbacks. One of the main complaints about AI images is the generic look that 

many of them have. Critics often point out that AI generated images lack the creative direction 

8Monge, Jim Clyde. “Most Impressive AI-Generated Images (MidJourney).” Medium, Medium, 9 Aug. 2022, 
jimclydemonge.medium.com/most-impressive-ai-generated-images-midjourney-3003dbc6d161.  

http://jimclydemonge.medium.com/most-impressive-ai-generated-images-midjourney-3003dbc6d161
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that a traditional artist brings, and that they cannot replicate hand-made art. There are ethical 

concerns as well, since most of the training data for these models was scraped from large internet 

databases, often without the consent of the original creators. 

 

AI-assisted Animation Software - Cascadeur9 

​ A valuable use case for AI is in the animation industry, where tools such as Cascadeur 

have drastically increased the speed of traditional animation workflows. In traditional animation 

software, such as Autodesk 

Maya or Blender, each bone 

of the body must be 

positioned manually by the 

animator. In contrast, 

Cascadeur utilizes machine 

learning to automatically 

help pose the character in a 

realistic way, adjusting and moving bones in the way a human would. 

 

Entire Game Generation - Rosebud AI, Astrocade AI, etc. 

Currently, there are AI tools that attempt to generate entire video games based on a 

simple text prompt. However, the quality of these tools is severely lacking. For instance, in a test 

of Rosebud AI’s game generation feature, when asked to create a 2d game about a dog trying to 

find a treat, the result was a blank screen with a few randomly spaced grey boxes. These full 

9“The Easiest Way to Animate AI-Assisted Keyframe Animation Software.” Cascadeur, cascadeur.com. Accessed 7 
Dec. 2024. 

https://cascadeur.com/
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game generation tools are very early in development; however, despite being low quality today, 

in the future, they may be a real and feasible tool for game creation due to the rapid pace at 

which AI technology is progressing. 

 

1.3 - How Existing Tools Work 

Generative Adversarial Networks (GANs): 

Generative Adversarial Networks, or GANs, consist of two neural networks that compete 

with one another. One network, known as the generator, creates data, while the other, called the 

discriminator, evaluates whether the data is real or generated. The discriminator’s goal is to 

correctly identify whether an input is authentic or generated by the generator, while the 

generator’s objective is to create data so realistic that it can trick the discriminator into believing 

it is genuine. This adversarial process gradually improves the output quality over time during 

training. 

GANs are widely used in the current AI landscape, particularly in image generation tools 

such as DALL-E and MidJourney. These tools utilize GANs to produce realistic images by 

continuously improving the generator’s outputs to fool the discriminator. The resulting images 

can become so photorealistic that even human viewers may believe they are actual photographs. 

Beyond image generation, GANs are also used for creating textures for game assets, generating 

unique character designs, and improving procedural content creation. 

 

Recurrent Neural Networks (RNNs): 

​ Recurrent Neural Networks, or RNNs, are a type of neural network designed to process 

sequential data. Unlike traditional neural networks, RNNs include loops in their architecture that 
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allow information to persist across time steps. This makes them well-suited for recognizing 

patterns in sequences, such as in text or music data. Recurrent neural networks process one 

element of a sequence at a time and use the output of the previous element as context for the 

next. 

One valuable use case for recurrent neural networks is music generation, where they can 

analyze and learn sequential patterns such as beats and melodies in order to generate new songs. 

RNNs have also been used in early versions of AI text generation tools and are sometimes 

applied in systems designed to predict future actions, such as forecasting player behavior in 

games based on prior choices. 

 

Backpropagation: 

Backpropagation is an incredibly useful algorithm for training neural networks by 

dynamically adjusting their weights over time to reduce errors. The process begins with a 

forward pass, where the input travels through the network layers to produce an output. The 

output is then compared to the expected result, and the error, or how much the generated output 

differs from the expected output, is calculated with a loss function. These errors are then sent 

backwards through the network to adjust for the error in specific weights. The weights are then 

updated using optimization methods such as gradient descent. 

Backpropagation is a necessity for almost all modern AI systems, allowing for the 

creation of tools such as DALL-E, GPT-4, and even reinforcement learning agents in games. It 

helps guarantee that neural networks will continuously improve their accuracy over time and 

throughout many runs. 
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Tokenizers: 

Tokenizers are foundational tools that convert raw text strings into a format that an AI 

model can understand. They break the text into smaller pieces called tokens, which may be 

words, parts of words, or individual characters. For example, the word “game” might be 

tokenized as “ga” and “me.” These tokens are then converted into numbers that neural networks 

can process. Additionally, tokenizers can often include extra steps, such as removing punctuation 

or converting text to lowercase (uncased tokenization). 

Tokenizers are an important component of large language models like GPT-4 and 

Gemini, as they allow for the processing of large text datasets during training. They are also 

commonly used in localization tools, such as Google Translate. 

 

Transformer-Based Models: 

Transformer-based models are a large improvement in AI technology compared to 

previous techniques, specifically for handling text and sequential tasks. Unlike RNNs, 

transformers process entire input sequences in parallel rather than sequentially, making them 

much more efficient and scalable. This parallel processing method is made possible by 

“self-attention” mechanisms, which allow the model to calculate the importance of each part of 

the input relative to others. As a result, transformers can determine correlations between different 

parts of inputs much more effectively than earlier types of models. 

In the current AI landscape, transformer-based models are used for newer tools such as 

GPT-4, BERT, and Gemini. Their use cases include text generation, translation, and even 

generating NPC dialogue in games. Transformer-based models can also be used for creating 
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personalized narratives or dynamically altering quests based on player behavior. Their ability to 

handle large datasets and complex relationships throughout the data makes them an incredibly 

useful tool in current AI development. 

 

 

Section 2: AI’s Impact on Key Development Roles 

 

2.1 - Artists 

AI allows for rapid creation of concept art, enabling artists to iterate on ideas quickly by 

adjusting the input prompts with tools like MidJourney or DALL-E. Artists can also use AI to 

generate placeholder assets, temporary graphics, which 

help programmers and others begin work while final art 

is still in progress. Additionally, AI can automate 

repetitive tasks, such as creating multiple variations of 

assets or icons for use in a game. However, 

AI-generated art often faces negative perceptions, with 

audiences viewing it as lower quality or lazy compared 

to traditional artwork. Ethical concerns also arise regarding the use of copyrighted materials in 

AI training datasets, and the potential for job loss is already being seen in certain industries, such 

as China’s illustration sector. Many Chinese gaming companies have begun incorporating AI 

image generation for concept art, which has allowed two people to do the work that used to 

require 10.10 While this has helped companies cut expenses, it has also left many illustrators with 

10Zhou, Viola, et al. “Ai Is Already Taking Video Game Illustrators’ Jobs in China.” Rest of World, 11 Apr. 2023, 
restofworld.org/2023/ai-china-video-game-layoffs-illustrators/.  

http://restofworld.org/2023/ai-china-video-game-layoffs-illustrators/
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significantly reduced pay or without jobs. In the western gaming market, at Manticore Games, 

AI is used for generating concept art and simplistic assets like icons, but it is avoided for final 

game assets due to concerns about quality and player perception. For example, Manticore uses 

AI to create concept art for in-game icons, with text and other small details still being added 

manually by the artist.11 

 

2.2 - Programmers 

AI tools like GitHub Copilot and ChatGPT can assist programmers with simple code 

generation, debugging, and documentation. These tools help improve productivity and reduce the 

time spent on monotonous tasks. Additionally, placeholder assets and scripts can be easily 

generated with AI, speeding up the prototyping process. According to Ben Gable from Google 

Dev Relations, programmers at game studios already use AI for writing basic code blocks and 

automating certain tasks. For example, AI-generated placeholder assets and scripts have helped 

improve iteration speed during game development. However, AI-generated code is often 

“confidently incorrect,” requiring skilled programmers to carefully error-check and ensure the 

code functions as intended.12 There are also ethical concerns, particularly when AI uses 

proprietary code in its training data without permission. Research suggests that AI chatbots 

“memorize” data they’ve used for training—effectively copying it word for word.13 This can lead 

to LLMs outputting responses that directly mimic the training data—or in other words, 

plagiarism—which is often copyrighted work or code.14 

14Nasr, Milad, and Nicholas Carlini. “Scalable Extraction of Training Data from (Production) Language Models.” 
arXiv.Org e-Print Archive, https://arxiv.org/. Accessed 7 Dec. 2024. 

13 Nasr, Milad, and Nicholas Carlini. “Scalable Extraction of Training Data from (Production) Language Models.” 
arXiv.Org e-Print Archive, arxiv.orsg/. Accessed 7 Dec. 2024.  

12Descamps, Frederic. “Interview with Manticore Games’ Frederic Descamps.” 6 Nov. 2024. 

11 Knight Magician Game Design Icon, 
www.freepik.com/premium-ai-image/user-fantasy-character-avatar-ai-generated-knight-magician-game-design-icon-
user-fantasy-character-avatar-illustration_70317333.htm. Accessed 7 Dec. 2024. 

https://arxiv.org/
http://www.freepik.com/premium-ai-image/user-fantasy-character-avatar-ai-generated-knight-magician-game-design-icon-user-fantasy-character-avatar-illustration_70317333.htm
http://www.freepik.com/premium-ai-image/user-fantasy-character-avatar-ai-generated-knight-magician-game-design-icon-user-fantasy-character-avatar-illustration_70317333.htm
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2.3 - Game Designers 

AI can assist game designers by generating quests and creating storylines tailored 

specifically to each player, such as through AI-driven NPC dialogue. It also speeds up the 

prototyping of game mechanics and systems and can analyze playtesting data to provide 

actionable information for balancing gameplay mechanics. However, AI often lacks the 

creativity and “human touch” needed to make games stand out in the competitive gaming 

industry. Over-reliance on AI for design is likely to result in generic or unpolished games. 

Additionally, AI-generated quests or levels may lack consistency, which can create issues when 

attempting to craft an overarching, coherent storyline. 

 

 

Section 3: Key AI Application Areas in Game Development 

 

3.1 - Localization and Text Generation 

AI has significantly impacted localization and text generation in game development by 

offering several benefits. AI tools, such as Google Translate and DeepL, have the potential to 

drastically reduce localization costs compared to traditional methods like working with 

localization firms.15 This cost efficiency allows small studios or even solo developers to localize 

their games, something that might have been previously impossible due to financial constraints. 

Additionally, AI can localize games in minutes, a process that would typically take days or 

weeks with a traditional localization studio. However, the reliance on AI for localization comes 

with drawbacks. The automation of localization reduces the demand for human translators, 

15Gable, Ben. “Interview with Ben Gable (Google Developer Relations).” 11 Nov. 2024. 
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potentially harming the localization industry and leading to job loss. Furthermore, while 

AI-generated translations are often decent, they do not have the necessary cultural background 

and context that human translators provide, which can result in awkward or inaccurate 

translations. Despite these challenges, AI tools are increasingly being integrated into game 

localization workflows, providing cost-effective solutions but often requiring human quality 

assurance to ensure cultural and linguistic accuracy. 

 

3.2 - Game Balance and Playtesting 

AI is also being used to enhance game balance and playtesting processes. One of its key 

benefits is its ability to analyze player behavior during playtesting, identifying areas with 

problems or balancing issues more effectively than previous manual observation could. 

AI-powered bots can also automate playtesting tasks, such as identifying bugs or exploits, 

reducing the need for extensive human playtesting. However, there are limitations to AI’s 

usefulness in this area. While AI is adept at recognizing patterns and detecting anomalies, it 

often struggles to address the underlying reasons for these issues, making it less effective at 

solving foundational game design problems. Additionally, running AI models for large-scale data 

analysis can be very expensive, which prevents smaller studios from using these resources. 

Manticore Games, for example, uses AI tools to analyze playtesting data to balance and improve 

gameplay. While these tools are sometimes effective, they require significant up-front setup costs 

and expertise, making them less accessible for smaller developers. 

 

3.3 - Automation of Routine Tasks 



Porter 18 

AI is often ideal for automating routine tasks in game development, potentially leading to 

large time and energy savings. For example, AI tools can generate placeholder assets much faster 

than traditional workflows, enabling rapid prototyping and quicker iterations during 

development. Additionally, AI simplifies the creation of textures, icons, and other less critical 

assets, allowing artists to focus on more significant and creative tasks. Routine coding or design 

tasks, such as generating item descriptions or simple UI elements, can also be sped up or 

automated. However, this automation has drawbacks. AI-generated assets often have to be 

further refined by human artists to ensure quality and consistency, which adds time and effort to 

the process. Setting up AI workflows can also be resource-intensive, making them less feasible 

for smaller studios with limited budgets., AI-generated assets often lack the creativity and 

uniqueness of those created by human designers, sometimes being perceived as soulless. Despite 

these challenges, tools like DALL-E, GitHub Copilot, and Unity’s ML-Agents have 

demonstrated their ability to streamline prototyping by generating visuals, textures, or code, 

making them valuable for accelerating early-stage development. 

 

 

Section 4: AI’s Limitations in Game Development 

 

4.1 - High Costs 

Implementing AI systems into game development workflows can be unprofitable for 

many studios. These costs include training and deploying AI models, hiring specialists to 

manage and create AI systems, and ongoing expenses for cloud computing and API calls. For 

smaller studios or independent developers, these financial burdens can put AI tools out of reach. 

Manticore Games provides a notable example, as their experience with AI-driven quest 
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generation revealed that the costs of running AI models often outweighed the benefits, 

particularly when the results were not of high enough quality to justify the investment. 

 

4.2 - Loss of Developer Control and Decreased Quality 

Using AI tools inherently reduces creative control for developers and artists, as the output 

depends on the program’s interpretation of the input. This limitation can result in assets that do 

not fully align with the creator’s vision. Additionally, AI-generated assets often have inconsistent 

art styles or require human refinement to meet quality standards for use in a game. Effective use 

of AI tools also requires prompt engineering, as achieving the desired output requires a clear 

understanding of how to make precise and well-designed input prompts. Without this knowledge, 

creators may fail to produce quality results—or, as Manticore Games CEO Frederic Descamps 

states, “garbage in, garbage out.”16 

 

4.3 - Ethical and Employment Concerns 

The integration of AI into game development raises significant ethical and employment 

concerns. Job displacement is a critical issue, as is shown by China’s game illustration industry, 

which experienced a 70% reduction in job positions primarily due to AI image generators.17 

Additionally, many AI training datasets are made up of copyrighted or proprietary 

materials—art, code, or text—often used without the consent of their creators. This has led to 

widespread protests from artists who feel their work is being exploited and stolen. The negative 

public perception of AI-generated art furthers these challenges, as players often view such 

content as lazy, inauthentic, or inferior to traditional artwork. 

17Zhou, Viola, et al. “Ai Is Already Taking Video Game Illustrators’ Jobs in China.” Rest of World, 11 Apr. 2023, 
restofworld.org/2023/ai-china-video-game-layoffs-illustrators/. 

16Descamps, Frederic. “Interview with Manticore Games’ Frederic Descamps.” 6 Nov. 2024.  

http://restofworld.org/2023/ai-china-video-game-layoffs-illustrators/
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4.4 - Technical Limitations 

AI systems also face several technical limitations that limit their effectiveness in game 

development. One significant issue is the tendency for AI to produce outputs that appear 

plausible but are actually incorrect. As noted in Manticore Games’ interview, AI tools can be 

“confidently incorrect” approximately 10% of the time, creating additional work for developers 

who must verify and correct these errors.18 Scalability is another challenge, as AI systems often 

struggle to handle large or complex games due to high computational and monetary costs. 

Furthermore, AI models often fail in situations that are significantly different from the scenarios 

in their training data, reducing their flexibility and usefulness in a game environment. 

 

4.5 - Environmental Impacts 

Due to the high processing cost currently required to run large AI models, these AI 

servers consume significant amounts of energy. Anytime a prompt is entered into an AI, it must 

be sent to the server, the server must compute the answer, and then this result must be sent back 

to the user. The computer chips utilized for many of these computations use thousands of watts 

of power, which must be sourced from power plants, solar panels, or other forms of energy. 

Much of this energy comes from non-renewable sources such as fossil fuels, given how cheap it 

is.19 As the planet battles climate change, it is important to recognize the potential harm that large 

AI server farms can cause on the environment and worldwide energy consumption. 

19 Green, Alastair, et al. “How Data Centers and the Energy Sector Can Sate Ai’s Hunger for Power.” McKinsey & 
Company, McKinsey & Company, 17 Sept. 2024, 
www.mckinsey.com/industries/private-capital/our-insights/how-data-centers-and-the-energy-sector-can-sate-ais-hun
ger-for-power. 

18Descamps, Frederic. “Interview with Manticore Games’ Frederic Descamps.” 6 Nov. 2024. 

http://www.mckinsey.com/industries/private-capital/our-insights/how-data-centers-and-the-energy-sector-can-sate-ais-hunger-for-power
http://www.mckinsey.com/industries/private-capital/our-insights/how-data-centers-and-the-energy-sector-can-sate-ais-hunger-for-power
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Section 5: The Future of AI in Game Development 

 

5.1 - Emerging Trends and Recent Advancements 

AI has the potential to drastically alter game development through advancements that 

increase productivity, creativity, and player engagement. One promising new technology is 

neural radiance fields (NeRFs), which allow developers to generate realistic 3D environments 

from 2D image 

inputs, drastically 

reducing the time 

and knowledge 

required for scene 

and level creation.20 

These environments, 

while not as high 

quality as professionally authored levels, currently allow the user to look around in all directions 

and move in a limited area.21 In the future, these tools can be expanded to allow for dynamic 

level generation at runtime, which would allow for the user to move around in the 3d 

environment and generate new locations as they enter them. Similarly, Google DeepMind’s new 

Genie 2 model can create entire interactive 3d games from a text prompt.22 While these games 

are very limited in what they can do and how they look visually, there is potential for 

improvements in this area that could lead to AI full-game generation becoming more common. 

22Shoot. “Google Announces Genie 2: A Large-Scale Foundation World Model.” ResetEra, ResetEra, 6 Dec. 2024, 
www.resetera.com/threads/google-announces-genie-2-a-large-scale-foundation-world-model.1052319/.  

21World Labs, www.worldlabs.ai/. Accessed 9 Dec. 2024. 

20Clayton, Jesse. “Moving Pictures: Transform Images into 3D Scenes with Nvidia Instant Nerf.” NVIDIA Blog, 29 
Apr. 2024, blogs.nvidia.com/blog/ai-decoded-instant-nerf/. 

http://www.resetera.com/threads/google-announces-genie-2-a-large-scale-foundation-world-model.1052319/
http://blogs.nvidia.com/blog/ai-decoded-instant-nerf/
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AI is poised to massively improve the testing and quality assurance landscapes, as 

companies are experimenting with systems that can simulate thousands of player interactions to 

identify bugs or balancing issues. These tools cut down on the manual effort required for 

playtesting and speed up the overall development process. 

AI is also increasingly automating high-quality character and voice work. Tools like Epic 

Games’ MetaHuman Animator allow developers to create realistic facial animations with 

minimal effort.23 In addition, AI voice generation platforms such as ElevenLabs have begun 

making NPC dialogue creation more accessible to smaller studios and teams.24 These tools 

demonstrate how AI is starting to move beyond the testing phase and into practical applications 

that are improving the industry’s workflows. 

 

5.2 - Predictions for AI in the Industry 

The future of AI in game development presents both possibilities and significant 

challenges. AI is already making game development more accessible by lowering barriers for 

smaller studios and independent developers, enabling them to produce high-quality games that 

would have previously required large teams. However, this comes with concerns about job 

displacement and potential over-reliance on AI tools. As AI tools become more advanced, they 

will likely enable more personalized and adaptive gameplay experiences. For instance, 

developers may create systems where AI dynamically alters quests or adjusts NPC interactions in 

real-time to reflect player behavior, tailoring the game experience to individual playstyles. 

24“Free Text to Speech & AI Voice Generator.” ElevenLabs, elevenlabs.io/. Accessed 7 Dec. 2024. 

23Epic Games. Delivering High-Quality Facial Animation in Minutes, Metahuman Animator Is Now Available! - 
Unreal Engine, 
www.unrealengine.com/en-US/blog/delivering-high-quality-facial-animation-in-minutes-metahuman-animator-is-no
w-available. Accessed 7 Dec. 2024. 

https://elevenlabs.io/
http://www.unrealengine.com/en-US/blog/delivering-high-quality-facial-animation-in-minutes-metahuman-animator-is-now-available
http://www.unrealengine.com/en-US/blog/delivering-high-quality-facial-animation-in-minutes-metahuman-animator-is-now-available
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AI is already beginning to automate repetitive tasks while allowing for more creative 

freedom in the game development process. Soon, AI tools may evolve to take on more 

collaborative roles, working alongside developers rather than simply generating outputs. For 

example, AI could assist with real-time playtesting and balancing by simulating player 

interactions across various scenarios, reducing the iteration time for refining game mechanics. 

Additionally, AI could improve procedural generation by using more complex models and 

techniques than are currently being utilized today. 

As the industry moves forward, it will also need to address ethical and technical 

challenges to reach the full potential of what AI offers. Issues such as biases in training data, 

consent for the use of copyrighted materials, and the scalability of AI systems in complex 

projects will remain for the foreseeable future, and it is important that we recognize these 

limitations and strive to remedy them. Ultimately, the future of AI in game development will 

depend on how developers, policymakers, and the gaming community balance its benefits for 

productivity with ethical concerns. 

 

 

 

 

 

 

 

 

 



Porter 24 

 

 

Works Cited 

“The AI Engine for Games and Media.” Inworld, inworld.ai/. Accessed 7 Dec. 2024.  

“Ai Image Upscaler: Upscale Image Online Batch Free.” AI Image Upscaler | Upscale Image 

Online Batch Free, imgupscaler.com/. Accessed 7 Dec. 2024.  

“Ai Text to 3D.” Tafi, maketafi.com/ai. Accessed 7 Dec. 2024.  

“AI-Powered Code Completions with Github Copilot.” RSS, Microsoft, 3 Nov. 2021, 

code.visualstudio.com/docs/copilot/ai-powered-suggestions.  

chaiNNer-org. “Chainner-Org/Chainner: A Node-Based Image Processing Gui Aimed at Making 

Chaining Image Processing Tasks Easy and Customizable.” GitHub, 

github.com/chaiNNer-org/chaiNNer. Accessed 7 Dec. 2024.  

Clayton, Jesse. “Moving Pictures: Transform Images into 3D Scenes with Nvidia Instant Nerf.” 

NVIDIA Blog, 29 Apr. 2024, blogs.nvidia.com/blog/ai-decoded-instant-nerf/.  

Descamps, Frederic. “Interview with Manticore Games’ Frederic Descamps.” 6 Nov. 2024.  

“The Easiest Way to Animate AI-Assisted Keyframe Animation Software.” Cascadeur, 

cascadeur.com/. Accessed 7 Dec. 2024.  

“Free Text to Speech & AI Voice Generator.” ElevenLabs, elevenlabs.io/. Accessed 7 Dec. 2024.  

Gable, Ben. “Interview with Ben Gable (Google Developer Relations).” 11 Nov. 2024.  



Porter 25 

Games, Epic. Delivering High-Quality Facial Animation in Minutes, Metahuman Animator Is 

Now Available! - Unreal Engine, 

www.unrealengine.com/en-US/blog/delivering-high-quality-facial-animation-in-minutes-metahu

man-animator-is-now-available. Accessed 7 Dec. 2024.  

“Genie: Generative Interactive Environments.” Google Sites: Sign-In, 

sites.google.com/view/genie-2024/home?pli=1. Accessed 7 Dec. 2024.  

The Global Games Market Will Generate $187.7 Billion in 2024, 

newzoo.com/resources/blog/global-games-market-revenue-estimates-and-forecasts-in-2024. 

Accessed 24 Dec. 2024.  

Green, Alastair, et al. “How Data Centers and the Energy Sector Can Sate Ai’s Hunger for 

Power.” McKinsey & Company, McKinsey & Company, 17 Sept. 2024, 

www.mckinsey.com/industries/private-capital/our-insights/how-data-centers-and-the-energy-sect

or-can-sate-ais-hunger-for-power.  

Knight Magician Game Design Icon, 

www.freepik.com/premium-ai-image/user-fantasy-character-avatar-ai-generated-knight-magician

-game-design-icon-user-fantasy-character-avatar-illustration_70317333.htm. Accessed 7 Dec. 

2024.  

Monge, Jim Clyde. “Most Impressive AI-Generated Images (MidJourney).” Medium, Medium, 9 

Aug. 2022, 

jimclydemonge.medium.com/most-impressive-ai-generated-images-midjourney-3003dbc6d161.  



Porter 26 

Nasr, Milad, and Nicholas Carlini. “Scalable Extraction of Training Data from (Production) 

Language Models.” arXiv.Org e-Print Archive, arxiv.org/. Accessed 7 Dec. 2024.  

Oasis, oasis.decart.ai/. Accessed 16 Dec. 2024.  

PixelBin. “Ai Image Upscaler - Enlarge & Enhance Your Photos for Free.” Upscale.Media, 

www.upscale.media/. Accessed 7 Dec. 2024.  

Shoot. “Google Announces Genie 2: A Large-Scale Foundation World Model.” ResetEra, 

ResetEra, 6 Dec. 2024, 

www.resetera.com/threads/google-announces-genie-2-a-large-scale-foundation-world-model.105

2319/.  

Tripathi, Animesh. “Nightmare Ai Review: The Ai Image Upscaler 2024.” CoinCodeCap, 25 

Oct. 2024, coincodecap.com/nightmare-ai-review-the-ai-image-upscaler.  

Unity-Technologies. “Unity-Technologies/ML-Agents.” GitHub, 

github.com/Unity-Technologies/ml-agents. Accessed 7 Dec. 2024.  

“What Is Text-to-3d? - Hugging Face.” What Is Text-to-3D? - Hugging Face, 

huggingface.co/tasks/text-to-3d. Accessed 7 Dec. 2024.  

Wiggers, Kyle. “DeepMind’s Genie 2 Can Generate Interactive Worlds That Look like Video 

Games.” TechCrunch, 4 Dec. 2024, 

techcrunch.com/2024/12/04/deepminds-genie-2-can-generate-interactive-worlds-that-look-like-v

ideo-games/.  

World Labs, www.worldlabs.ai/. Accessed 9 Dec. 2024.  



Porter 27 

Zhou, Viola, et al. “Ai Is Already Taking Video Game Illustrators’ Jobs in China.” Rest of 

World, 11 Apr. 2023, restofworld.org/2023/ai-china-video-game-layoffs-illustrators/. 


	Table of Contents 
	Abstract 
	Purpose and Scope of Paper 
	Methodology 
	Glossary 
	Section 1: Current Environment and Landscape 
	Section 2: AI’s Impact on Key Development Roles 
	Section 3: Key AI Application Areas in Game Development 
	Section 4: AI’s Limitations in Game Development 
	Section 5: The Future of AI in Game Development 
	Works Cited 

