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Abstract: This paper talks about the uses of
Assisted by Als during the development of
game concept art and how the use of Als
affects the modern game development
industry. For something like stable diffusion
DALL - E, Midjourney, get it, keep the look,
design it piece by piece. And just like what
we’re seeing even just through some of the
case studies for some of the current game
studios, they’ve been able to reduce their
concept iteration times by up to anywhere
between 40-60% and yet maintain the
artistry. We suggest a real-world setup
where we do an Al setup above a pipeline
already in use - there will be prompts that
need to be shaped, a need for quality
standards and for some coaching of artists.
According to what we’ve found out Al can
help increase productivity and exploration
but at the same time people’s directions must
be there for a coherent and moving game art
for game developers, they can learn how to
make full use of AI technology and how to
keep creativity up from the above research.

Keywords: Game Concept Art; Generative
Al;  Workflow Integration; Human-Al
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1. Introduction

Game industry has witnessed explosive
development in recent years. The global market
value is estimated to surpass $200.B by 2024,
making it one of the fastest-growing segments
of the digital entertainment economy [1]. Game
development's heartbeats rest on concept art-
these are the visuals grounding ideas from
fuzzy imaginings into a look that really seems
real, shaping style, story feeling and when to
play [2] making concept art is traditionally very
hands-on: an artist will go through hundreds or
sometimes thousands of hand-drawn concepts
until it’s reached those creative visions that
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meet design criteria [3] When it comes to Al,
there is wusually a lot of potential for
revolutionizing this creative field, because there
is generative Al models. With DALL-E 2,
Midjourney, and Stable Diffusion all coming
out publicly in the years 2022-2023, developers
of all levels around the world began testing out
using Al-assisted workflows for possible
shorter release times and cheaper budgets for
studios, as well as new creative territories to
explore [4,5]. And the deep learning
architectures they use are trained on many
millions of image-text pairs to produce really
good looking pictures from just a few words or
even a description in but a second [6] and with
Al in concept art, there are big questions now
about if this is even still art, whether it's human
or machine who gets the credit and IP, and what
humans get left with once everything's coded
into computers [7]. Then I got some people
from industry who will still use Al because it's
nice and good to use but also some people won't
want to lose their job, and it could just turn into
an art and then someone uses pictures from the
internet without asking them [8]. According to
previous research, it looks like there is no work
that performs research on real usage and uses
what best practices from early adopters [9]. The
Paper will fill up this void by closely examining
how it's done for the Al assisted game concept
art, look at which technologies are used
nowadays, learn what kind of skills and
limitations modern Al has at the moment, find
out some examples from the best game
companies that are truly putting their best effort
here, get an understanding about how to mix
people and Al in creative projects in order to
make something really great. It's academic too,
with practical gains, adding more evidence-
based perspectives of how Al can add value,
rather than replace us in the making of games
art, by expanding what is known [10].
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2. Related Work

Reviewing area of this section contains the
following 3 ai created fields: ai produced
images & models, ai-produced concept art for
video games, working with people & ai on
creative stuff.

2.1 Generative Al Models for
Synthesis

Al - imaged imagery developed rapidly over the
last 10 years. Early GANs kind of worked for
machine made visuals in general, but it’s hard
to train and compute. and then Denoising
Diffusion Probabilistic Model, aka DDPMs
came along and were like, “yes, we going to
make the best pictures and they will be really
controllable.”

The area got a good thing from latent diffusion
models because it made the generation process
happen in a squished latent space and it made
computers need less stuff without giving any
yucky output. which meant that we could get
our hands on it on consumer hardware and that
there were people like me as indie artists and
small studios that could work with it.

When models have such a powerful connection
between the words and the pictures visible,
CLIP has such a connection to give an image
from its description, all of DALL-E 2,
Midjourney, and Stable Diffusion like this use
these types connections to show their picture
according to what you are saying. In more
recent times there’s some progress towards fine
tuning models like Dream Booth or Lora which
lets you customize those models to specific art
styles or character continuity with minimal
training data - which is what game designers
want when it comes to keeping everything
visually consistent.

Image

2.2 Concept Art in Game Development
Workflows

The way that traditionally we make game
concept arts is very linear. It has stages:
researching, thumbnails, final sketches, then the
big piece. The process does a lot of things.
Visually, it’s great when people look at it; and
this is something for those people that do things.
AAA game developers maybe 20% of the time
they spend on making art for their game is spent
on concept art, there might be hundreds or even
thousands of these pieces, depends on the size
of the game as we move into pre-production,
when the concept art is at its peak, every single
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other thing we make will be based off of our
visual direction for the project

Learning about how our brains make concept
art shows how our brains choose to go with
their own ideas or technical terms like “do that
quick” or “time” or “what you got to do for this
art thing” Experienced concept Artists have a
mental model that allows them to make fast
decisions on if something works. That’s hard to
do in like an auto stuff.

Digital tools were always changing, from
Photoshop to brush, and each time there was a
new tool, someone would say how it made
things lose their sense of genuineness, how it
reduced skill levels. From History new tools
add to human creativity even though new tools
mean changing skill.

2.3 Human-Al Collaboration in Creative
Domains

In regards the research of computational
creativity, it talks about how Al can be a co-
creator instead of just a tool. It studies creative
Al systems from the framework angle on how
they would be judged for 3 aspects - novelty,
value and intention.

Al informed Workflow in design Graphics was
explored and found that it was better to use Al
as the supporting mechanism of exploration
rather than the endpoint of the execution.
Designers need to be fast but also need to retain
some control over refining. Music also has
similar things happen when Al makes versions
that give directions to what artists will later do
by hand.

It is critical to make the writing art—prompt
engineers—the natural language of artificial
intelligence prompts. Expert users do things
differently when they think about their prompts,
the words they use, and when they do it more
than once. This is also like traditional art
direction, getting to know his ability and beauty.
Studios have different feelings about Al; the
young ones love it, but some older artists are
worried about quality and being real. An
economic analysis will show different things
based on how much productivity is increased or
the workforce is disrupted based on how much
it’s used, and how businesses use it to benefit
themselves.

3. Methodology
Research is done by doing research by a mix of
methods, there will be qualitative work done
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through the case study method, quantitative
data collected through performance measures
and technical experimentation to look at Al
assisted - concept art making in game and can
fit into a workflow. Researching lasted 12
months, from January 2024 to December 2024
researching, exploring and making the
framework. What Ai techs did we use? What
are we doing in here Al Techs in studio? We
make it when we Al and when we measure our
gains. What is the matter with him? What are
the limitations? What should artists do so that
we can make our work in best way of ai
cooperation? As far as length goes, maybe we
got to look at how Al tech and the industry in
general developed and matured through mass
production.

This research employs a mixed-methods
approach combining technical analysis, case
studies from game studios, and workflow
integration frameworks to wunderstand Al-
assisted concept art generation (table 1).

Table 1. Comparison of Major Al Tools for

Game Concept Art

Al Tool |Key Features Best Use Limitations
Case
Open-source, Style Requl.res
. . technical
customizable,|consistency, sety
Stable ControlNet custom ana tofrl
Diffusion support, training, . Y
. . issues,
LoRA fine- | iterative
tuning refinement hardware
dependent
High Early Less
. . control,
aesthetic |exploration, .
. subscription
1 quality, easy | mood
Midjourney cost,
prompt boards,
. character
syntax, |environment .
consistency
cloud-based | concepts
challenges
Natural Quick Limited
language |prototyping,|fine-tuning,
DALL-E 3 processing, te).(t—heavy coptt?nt
safety filters, [designs, safe|restrictions,
ChatGPT content | lower style
integration | generation | control

we performed deep case studies for us 8 game
developing studios with size and focus different,
we picked this through purposeful sampling to
get more types sample contained 2 AAA studio,
over 200 employees, 3 medium sized studio, 50
- 200 employees, and 3 small-scale indie
studios, 5 - 20 employees, various genre action,
adventure, strategy, mobile casual. Studios were
spread all over the world and there was more
than one studio on every continent: North
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America, Europe, and Asia. Studios were put
into categories according to their phase of
experience with Al, which was either pioneer
(18+ months working with Al), an early adopter
(6-18 months), or an experienced (0-6 months
of working with AI). I did 45 semi structured
interviews with concept artists, art directors,
tech artists and production managers, around 60
-90 minutes talking about the process of
adopting Al tools, what has been changed in
their workflow, benefits vs problems, and
training. Four studios were directly observed
for 2-3 days each to document tool use and
decision-making, and iterations of field notes
and screencasts. I collected quantitative data on
time efficiency, volume metric, cycle, cost, and
level (looking back at where 1 previously
collected data for this in the project and looking
forward to tracking these things) in terms of the
technical experimenting, I made some control
experiments on these mainstream Al platforms
such as Stable diffusion Midjourney adobe
firefly and some game art model platforms to
check them out. Tried out different prompts for
art styles and different consistency of characters
as well as environments, different level of
anatomical or perspective accuracy, different
style transfers, and how much it would fit my
general workflow of a normal digital art project
with some test scenarios and some
documentation. The interview and observation
qualitative data were coded by starting with
open coding and then moving through axial
coding, in which recurrences are found and
groups put into a theme; and finally selective
coding, which groups all of these codes together
to make a larger, more complete story.
Quantitative performance data got descriptive
statistics done on them and also a comparison
was made in the normalization of numeric
metrics among various different studios based
on both project scope and projects difficulty we
did a strong workflow integration framework
after changing plenty, and we went around and
around and around it to show everybody, with
all the art directors and technical leads in all the
studios, and they were all fine with recording
the data and we made some proprietary studio
stuff into something that can't be seen so we
didn't lose the competition but we made it a
little more general practice and principle.

4. Al Techniques in Concept Art Generation
Al tech + game concept art has long since
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completely substituted every single regular
thing people would use to take something and
make it an image. Looking at the cases of the 8
studios we see that all are using gen Al text to a
gen images to come up with ideas and ideate,
through platforms like Midjourney, stable
diffusion and Dall-e 3 artists use gen ai systems
to quickly come up with so many directional
ideas by just providing a few words in a prompt,
and treating it as a visual search engine to go
through the brainstorming phase much quicker
than before where you would just need to come
up with random ideas for hours. And now the
trend has even gone into prompts being a
required skill, people who have a lot of
experience in making prompts will make their
own templates they are used to using including
style descriptions, composition descriptions and
even lighting descriptions and param instruction
to achieve what they desire. General workflow
would be like around 20 -50 different versions
based on the new prompts, and then I pick out 3
- 5 solid ones. I'll edit these with software like
Photoshop or procreate again. Transfer from
Image to Image for Artists can also make
sketches of the rough draft into different types
of artwork styles and quality for an
investigation into different color palettes,
lighting, and artistic changes. The studio uses
ControlNet and some of its own trained lora
models to come up with multiple ideas whilst
keeping control compositions. The models they
use were fine-tuned off a private art library
which means all the ideas will look like what
they already have. Artists say they save 40-60%
of idea time but still hit hard limits like hard to
capture accurate and mixed anatomy and hard
to maintain consistency across generations on
character, hard to draw brand specific parts.
Case studies show how game studios made their
workflow better. Al tools are combing through
the production process now. Their efficiency
gains from a repeated documented of concepts
and refinements or quality control processes.
Artists claim that they save 40% to 60% of time
needed for ideation but still face limitations,
such as the difficulty of capturing accurate and
mixed anatomy, and the challenge of
maintaining consistency across generations on a
character, and the challenges of drawing brand-
specific parts. There are many tools that now
automatically use Al-assisted refines and
improves tool, on the levels right at productions
(table 2).
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Table 2. Workflow Efficiency Comparison:
Traditional vs Al-Assisted

Production Traditional Al-Assisted
Stage Method Method
.\ 4-6 hours per |1-2 hours (50+ Al
Initial -
Exploration concept (20-30 variations +
rough sketches) selection)
8-12 hours 4-6 hours (Al
Refinement |(detailed painting| base + manual
3-5 concepts) refinement)
Iteration  [2-3 days per major| 4-8 hours per
Cycles revision major revision
. Baseline: 20-30 |40-60% reduction
Total Time :
. hours per finalized| (8-12 hours per
Savings
concept concept)

5. Conclusion

The place or role of Al-assisted technique in
games concept art is talked over in this paper,
shows us what the options are and the tricky
issues folks get into when making games, by
what we’ve found out in our research was that
Text -to -Image Generators and Image to image
translator models have made their way into the
studio pipeline making concept art for ALL
sizes and types of studios. The documented 40
to 60% less time making images is now a whole
bunch more time for stuff because the artist is
offered the chance to try making so many
different kinds for the thing, which means they
have far more directions to take their idea
before they start making it so they could
actually have more ideas to choose from later
when they do start creating it, but I think the
main idea here is that the efficiency comes from
the smart people who make sure this is actually
happening, and make sure it works well, so they
need to ask the right questions for the Al to
answer, and make sure there are solid plans for
checking the Al is saying (or drawing) the right
things. Then there is this part with what a
concept artist does in Al places, turns out to be
a huge part — people who are familiar with the
situation end up using different blends of art
skills, like traditional stuff like how to judge
and use these new things that help with Al
making art even better. Al tech is not replacing
us with itself; it is changing what we are
supposed to know. When artists see Al outputs
as a sort of “suggestion” compared to the final
output that they get, they get the best
sustainable + satisfying integration. We focus
on it with the integrated workflow framework
here, where Al is augmentation, instead of
replacement for human interaction, is supposed
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to speed up handing off the repetitive tasks, and
have people make creative decisions.

Looking down on the road having high model
accuracy as well as high anatomy correctness
and multi-image consistency we would be able
to have much more feasible use cases where
manual fixes will become decreasingly
necessary. The game art models for some
specific type of industries which are tailored
according to their special needs. And will stick
on the needs of the whole production lines, as
well as the aesthetic styles And there are still
some loose ends, like fears that someone else
would fiddle with the property of the data and
worries over having to admit that Al was to
blame, and difficulties for the kids who had no
option about doing all those stupid things Al
has been making them do. The work provides
example for game dev studios trying Al in real
world, and points out using such tech requires
planning, resources spent on training artists, and
human creativity as a must in org culture.
Studios that get the most out of it use Al less to
make money than as an ability enhancer that
enables a smaller team to compete with a bigger
team and enables a veteran artist to take on
even more valuable creative problems. With the
development of Al tech, it will still be that
everything is since technology is for art. What it
is that we try to accomplish with our game
concept art, bringing vague ideas and turning
their heads to amazement, that requires
something that even today’s Al lacks:
knowledge of people, knowledge of cultures,
and imagination. Moving forward we must be
aware of industry practices we have to pay
attention to what these long-term effects are
having on the creatives output and try our best
to think of new and better ways to use Al but
keep the human elements in there that make
making games fun and special to think about.
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