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Abstract:

As the game industry continues to develop, players are
also increasingly demanding quality in game characters.
In the traditional game character design process, there are
some defects such as high cost, long cycle and limited
diversity. In recent years, the breakthrough development
of generative artificial intelligence (GenAl) provides a
new technical path for the creation of game character.
This paper systematically summarizes the application
of GenAl in game character creation, and analyzes the
specific role fields of Artificial Intelligence Generated
Content (AIGC) in the process of creating game characters,
including character concept design, modeling, character
personality characteristics and story background design,
etc. This paper briefly introduces the principles of relevant
technologies and the current challenges they face, and
deeply studies the application scenarios and development
trends of these technologies in the development of game
characters. Through systematic review, it provides some
reference value for role designers, Al developers and
related researchers.
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1. Introduction

LLM, etc.),GenAl has been widely used in content
creation, virtual world modeling and other aspects. In

The rapid development of GenAl, especially in ar-
eas such as image generation and natural language
processing, has demonstrated powerful performance,
which has led to huge changes in the operation mode
of a large number of industries. With the continuous
development of deep models (such as generative
adversarial networks GAN, large language models

the game industry, the creation of game characters is
particularly important, and the application of GenAl
in character creation has gradually become one of the
important application directions.

As the game industry continues to develop, creating
realistic, personalized, and emotionally resonant
game characters has become one of the core tasks
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in game development. This process also presents a huge
challenge for character designers, and GenAl provides
a new intelligent solution for the creation of game char-
acters. The application of GenAl in the creation of game
characters includes virtual modeling generation, back-
ground story text generation, character personality con-
struction and other main fields. Game designers can use
LLMs to design the story background and text features of
characters. By collecting relevant papers in recent years,
Penny Sweetser‘s research shows that existing results are
mainly concentrated in the following directions: game
Al, game development, game research and evaluation,
and narrative generation. It is important to note that most
studies have only applied LLM to the exploratory phase
of different design processes in games [1].In addition,
GenAl can be used to visualize the generation of charac-
ters. Game design is a creative process in which a large
number of ideas are created, tested, evolved and even
eliminated, with only a few solutions being implemented.
The whole design process is iterative, emphasizing the
optimization of the scheme through repeated testing and
prototype making [2].However, for programmers, repeat-
edly developing prototypes to validate designers® ideas is
a stressful, repetitive, and frustrating process They
need to continuously iterate and improve solutions before
tight deadlines. Once an idea is deemed unappealing, the
entire codebase could be scrapped [3]. The iterative opti-
mization of character prototypes in the process of charac-
ter development can also be used to reduce the workload
and improve efficiency with GenAl to reduce the burden
on designers. The structure of this article is organized as
follows: Part 2 will provide a concise overview of core
technologies related to game character development in
GenAl, based on the evolution of relevant research. Part 3
will detail practical applications and experimental analy-
ses of GenAl in game character development. Part 4 will
examine current limitations and challenges in this field,
while outlining future directions and offering recommen-

dations. Part 5 concludes the article with a comprehensive
review of the content.

2. Related Research Results and Appli-
cation Fields

In traditional game character design, the process is highly
dependent on manual design by game workers. This meth-
od has a long working cycle, high cost, and is prone to
spiritual limitations and other problems. In recent years,
the development of GenAl has revolutionized the core
process of this work, which can be divided into image
generation technology and narrative and dialogue genera-
tion technology.

2.1 Image Generation

In the early exploration, the application of generating
images based on generative adversarial networks (GANs)
has been researched and developed, which can be mainly
used to generate character portraits, conceptual sketches,
etc. However, the main problem in the development of
GAN model is that it always falls into mode collapse,
which leads to the lack of sample diversity. Meanwhile,
the instability of GAN model is also a challenge that
researchers must face during the training process [4].In
recent years, diffusion models have made breakthroughs
in the field of random Gaussian noise and restored to its
original state through denoising [5]. The architecture of
the diffusion model is shown in Figure 1, which in this
way produces high resolution, clear structure and rich
detail images. Compared with GAN, the diffusion model
has significant advantages in terms of generation quality,
controllability and diversity. In general, the development
of visual models such as GAN model and diffusion model
has greatly expanded the possibility of game character
creation. They can not only improve the efficiency and
quality of design, but also provide intelligent solutions for
the future development of this industry.
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Fig. 1 Diffusion Model Foundational Architecture

2.2 Narrative and Dialogue Generation

In the creation of game characters, GenAl can not only
contribute to the field of graphics, but also help with text
work. In recent years, the rapid development of LLM
has made it possible to apply them in the field of game
character creation. By generating rich and diverse story
backgrounds, character Settings and dialogue scripts for
game characters, LLM can improve the level of narrative
dialogue and make the character image more layered. By
building an emotionally resonant narrative, the virtual
world‘s game characters are made to feel real, further
enhancing the immersion and improving the players
experience. At the same time, LLM can also collaborate
with image-generation GenAl to integrate it into the entire
game character production process. The current LLM also
faces some challenges. It may generate some biased false
information, which may be aggressive and controversial.
Therefore, the application of LLM in game character de-
velopment also needs human inspection and correction [6].

3. Related Applications and Specific
Analysis

3.1 Character Concept Design

In the beginning of a game character design, it is neces-
sary to build a basic concept of a character, and GenAl
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is a powerful tool that can support and simplify this pro-
cess. The LLM can generate a large number of rich texts
to inspire the designer‘s inspiration, including the basic
characteristics of the characters, the story background, the
ability setting and so on. These elements can help charac-
ter designers be more productive, avoid a certain amount
of inspiration depletion, and provide them with continuous
motivation. The recent emergence of a large number of
LLMs such as ChatGPT, with their advantages of text re-
finement, data structuring and the ability to innovate based
on existing information, has great application potential in
the field of game character creation. By integrating and
further parsing the information input by users, this kind
of model can not only effectively manage the data related
to character attributes and story, but also provide valuable
inspiration for game character design and interaction [7].

Game Plot is an intelligent assistant based on LLM [8].
This Al-powered platform is specifically designed for
game development and narrative creation. By leveraging
natural language processing (NLP) and GenAl technolo-
gies, it empowers developers to efficiently craft and refine
game narratives, character dialogues, world-building sys-
tems, and quest texts. The operation interface is shown in
Figure 2. Users simply enter keywords or initial ideas, and
Game Plot automatically outputs structured story outlines,
detailed plot developments, and diverse character Settings,
greatly improving the efficiency and creative diversity
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of game text creation. The platform supports integration
with art and development tools, and is an efficient aid for
narrative design in games. Overall, GenAl has become an
indispensable part of character concept design. In the fu-

ture, with the development of technology, human-machine
collaboration will be more closely, bringing more possi-
bilities for game character art creation.
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Opening story: You live in an apartment in New York City. Your neighbor moved in a week ago, but you have only seen her once.
You are not sure what her occupation is, but she seems to go out at night a lot. Sometimes, she comes back home in the
morning looking injured. Is she a killer for hire or something? You dare not to ask. One day, you hear someone knocking at your
door. You open the door, annd it is your neighbor. Surprisingly, she seems to know your full name, occupation, and even your
friends' names and family situations. She claims that you are in danger and insists that you follow her to a safe place. Should
you trust her?

Instructions: Continue this game by describing the next scene and what happens in response to what the player says. You can
introduce new chracters (they can be borrowed from existing books, movies, or TV series) that can be related to the story and
chat with the player.

For each character, you should maintain a character setting list that contains their persona, current mood, backstory, and role
in the story. The character setting list should be updated on the fly as the game evolves.

When you describe a scene, you should start with "Scene: °. Before describing the actions and words of a character, you should
first output the updated character setting list. And then describe their thoughts to themselves, actions and words to the player.

Title: Shadows of Betrayal

Game:
Plot Summary:
In Shadows of Betrayal, players take on the role of
a New York City resident who becomes entangled
in a dangerous web of espionage and deceit.
When their mysterious neighbor, a former spy
gone rogue, warns them of impending danger, the
player must decide whether to trust her or remain Game:
cautious. As they navigate through a series of

Player:

thrilling encounters and unexpected alliances, the
player must uncover the truth behind their
neighbor's past and confront the dark forces that
threaten their life. Will they choose to trust the

[ID] Neighbor:

Scene: You are sitting in your living room. You hear knocking on the door.

[Action] Open the door. [Words] Hello?

Scene: You stand at the door, looking at your mysterious neighbor who seems to know more about you than she should. You
feel a mix of fear and curiosity. Your heart is pounding, and you are not sure what to do next.

[Backstory] She is a former spy who has gone rogue and is now trying to make amends for her past actions. p

Fig. 2 An illustration of the GamePlot design room

3.2 Modeling in terms of images

With the help of GenAl, the graphical modeling and de-
sign of game characters can also be simplified. After the
conceptual prototype design of the character is completed,
it is necessary to further improve its image modeling. With
the help of GenAl, it can complete a series of processes
from text to image, from image to modeling.

3.2.1 Text to Image

The Al model of text to image can transform the de-
signed character prototype text into 2D images. This type
of model bridges the gap between natural language and
visual images, enabling Al automation processes to be
fully connected. Based on this process, tools for GenAl
are designed by Sketchar et al. It aims to simplify the

role design process and eliminate communication barriers
between designers and illustrators [7].Its core functions
include Al automatically generating character sketches,
style migration and coloring, and quickly generating a
variety of artworks based on keywords. The workflow is
shown in Figure 3.Sketchar is based on GenAl algorithms
such as GAN and diffusion models. By analyzing a large
amount of artistic data, it can understand the user input
and automatically output original images that meet the
set requirements. The use of GenAl has greatly improved
creative efficiency and style diversity, enabling users to
achieve high-quality character concept design and art cre-
ation without having a deep painting foundation. Game
designers use these tools to stimulate their creativity, sim-
plify their workflow, and reduce stress.
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Fig. 3 Workflow of Sketchar

The author selects a comparative experiment to deeply an-
alyze the generative Al of text-to-image generation.

Experimental theme: Comparative experiment of text to
image generation [9]

Table. 1 Dataset Information

Dataset Name Dataset Size
YFCC 100M 15 GB
MS-COCO 25GB
CUB Dataset 1.1 GB
Oxford-102 0.32GB
KTH Action Recognition 22GB
UCF Sports 1.7 GB
Table. 2 Experimental results
Model Name Inception Score Frechet Inception Distance
CogView 322 23.6
Discrete Variational Autoencoder 23.6 30
AttentionGAN 4.58 19
GAN 17 23
LSTM + GAN 16 21
VQ-VAE 18.2 23.6
DF-GAN 5.10 19.32
MirrorGAN 4.54 20
StackGAN + BERT 4.44 37.7
CycleGAN + BERT 6 28
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Table 1 shows the six data sets used in the experiment,
and Table 2 shows the ten different models compared in
the experiment. Three evaluation indicators are mainly
used for comparison:

Inception Score (IS): evaluates the quality and diversity of
images generated by GAN, using a pre-trained model to
evaluate the generated images.

Frechet Inception Distance (FID): An inspired distance
metric designed to evaluate the performance of image
generation models. By introducing the Frechet distance, it
compares the feature distribution of real images and gen-
erated images produced by pre-training models. The lower
the FID value, the higher the image quality.

Mean Opinion Score (MOS): A subjective assessment of
the quality of the generated image pair, in which partic-
ipants are asked to rate various aspects of the generated
image, quantifying user satisfaction to assess the fidelity
and quality of the generated image.

According to the research and analysis, although CogView
combines cognitive theory and deep learning methods, its
autoregressive generation mechanism leads to slow speed,
and the introduction of VQ-VAE causes image blur; dVAE
has the risk of information loss due to discretization pro-
cess, which limits the expression ability of the model; Al-
though the architecture based on GAN (such as AttnGAN,
LSTM+GAN, etc.) can capture multi-scale features, its
overall performance is still inferior to StackGAN. Among
them, CycleGAN+BERT is limited by insufficient training
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time and unoptimized hyperparameters; DF-GAN is high-
ly sensitive to hyperparameters and relies on pre-training
models, resulting in insufficient generation diversity;
MirrorGAN’s basic text embedding technology restricts
the integration effect of STEM modules; The improved
VQ-SEG improves the image quality at the expense of
the perceptual accuracy of specific regions. In this ex-
periment, the researchers determined that the StackGAN
model performed best, showing a dual advantage in visual
diversity and image quality, and was able to better utilize
the advantages of the data set than other models [9].

This experiment makes a quantitative comparison of
various text-to-image models and concludes that Stack-
GAN performs the best. It has certain reference value
for researchers and related practitioners. Meanwhile, it is
suggested to further optimize StackGAN and explore its
potential application scenarios.

3.2.2 2D Image to 3D Modeling

The technology of converting 2D images into 3D model-
ing has been continuously developed, mainly using dif-
fusion model and CLIP model to complete. However, the
traditional method has many defects such as low efficien-
cy and polyhedron problem [10]. This paper introduces a
3D model generation method based on character illustra-
tion proposed by Ningxin Yan and Takahiro Yakoh [10].
The method framework is shown in the figure4 below.
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Fig. 4 Method framework

As shown in the figure4, this method adopts a three-stage
processing process [10]:

The first is the three-dimensional information enhance-
ment stage, through the diffusion model to pre-process the
hand-drawn illustration, to solve the problem of three-di-
mensional information loss caused by artistic processing;
The second stage is the generation of normal map, based
on the improved cross-domain diffusion model to generate

multi-view normal map; Finally, in the grid reconstruction
stage, RGB images and normal map data are fused to gen-
erate the final model through neural implicit SDF optimi-
zation.

Through the innovative design of three-level processing
process, this method effectively solves the geometric in-
consistency problem existing in single-view method while
maintaining the artistic style, and provides a new technical



path for game character modeling.

Overall, GenAl is driving the continuous development of
high-quality character design, profoundly changing the
creative process and content production of game character
art design, and bringing more innovative space to the in-
dustry.

4. Current limitations and Challenges
and Recommendations

Although generative Al shows great potential in areas
such as game character art design and 3D reconstruction,
it still faces many limitations and challenges.

4.1 Prejudice and Misinformation

While GenAl simplifies the workflow, it is also prone to
introducing biases in human society, such as racial dis-
crimination and stereotypes about different groups of peo-
ple. These messages have a bad orientation and are likely
to have a negative impact on social atmosphere and the
growth of teenagers. GenAl is also prone to generating
a large amount of false information, which brings social
risks. Therefore, the current generation of Al needs to be
further strengthened under supervision and learning to
ensure that its behavior is ethical. At the same time, legal
constraints should be strengthened to avoid the use by
criminals.

4.2 Unstable Quality and Low Efficiency

At present, the application of GenAl in game creation is
not mature, and its quality is not stable enough to be prone
to errors. Some game industry respondents said that the
technology is not yet mature, there are many limitations
of the technology, and the model needs to be trained for a
long time before it can be used [11].In the future develop-
ment of this field, it is necessary to further address the in-
tegration between generated content and the actual design
process of game characters, improve model efficiency and
practicality, and promote the application of technology in
real production processes.

4.3 Impact on Traditional Design and Artistic
Industries

Maden et al. pointed out that GenAl is bringing a huge
impact to the traditional art and design industry, and a
large number of practitioners are at risk of being replaced
by Al and the industry competition is becoming more and
more fierce [12]. At the same time, copyright issues in the
production of content are also a key topic of discussion
in this field. Current laws are not clear on whether AIGC
constitutes infringement. Because of the ambiguity of the
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terms, and because most of its training data comes from
the Internet, most AIGC applications are in a legal gray
area. In addition, the ownership of content created by us-
ers on AIGC platforms has also been hotly debated, and
such copyright disputes may cause damage to the rights
and interests of content creators. Through in-depth re-
search, it is found that this legal ambiguity may become a
stumbling block restricting the development of AIGC [11].
In the future development of this industry, it is essential
to improve legal constraints. The formulation of relevant
laws and regulations to regulate industry behavior can
make the healthy development of the industry.

5. Conclusion

This paper conducts a systematic analysis on the appli-
cation of GenAl in game character creation. Through
sorting out the relevant technical principles, it is divided
reasonably, and the application scenarios are divided into
several levels for specific analysis and introduction, and
relevant experimental results are cited to assist the anal-
ysis. Finally, the current limitations and risks in this field
are analyzed, and some suggestions are given. It shows
that GenAl has potential applications in providing inspira-
tion for game character design, assisting image modeling
work, and improving work efficiency. However, current
technologies still have some limitations and challenges in
terms of stability, efficiency and integration with actual
workflow. In the future, with the continuous improvement
of algorithm optimization, multimodal fusion and hu-
man-machine collaboration mechanism, GenAl is expect-
ed to show greater potential in more fields such as games,
film and television, digital content, etc., helping the indus-
try to continue innovation and development.
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the requirements of the publisher and facilitate a prob-
lem-free publication process.
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