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ABSTRACT

A study of the limitations of

concept art using generative Al
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The potential of generative Al to create concept art has recently
become a hot topic in the gaming, animation, and movie industries.
Game concept art, in particular, has been one of the first to embrace
generative Al, and in fact, many areas are utilizing the technology. While
these advancements expand the scope of game concept art and enable
new aesthetic experiences, generative Al image generation suffers from
data limitations and repetitive patterns that can lead to uniform results.
This study aims to analyze these problems and explore their limitations in
depth.

The purpose of this study is to evaluate how effectively generative
Al-generated images can be used in the field of concept art and their
suitability. In particular, it focuses on whether generative Al can
creatively generate various concepts and whether the resulting images are
recognized by experts and have practical use value, and is analyzed in
depth through focus group interviews (FGI). We explored the potential of
generative Al to enable diversity of creative expression in game concept
art.

We also noted that the images generated by generative Al do not fully
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reflect the intentions of concept artists due to data limitations. As pointed
out in a recent Nature paper, “Al produces gibberish when trained on
too much Al-generated data,” we also discussed the risk that Al's
iterative learning structure consistently produces specific patterns and
tangible outputs.

To this end, this study generated multiple images using the same
prompt to a representative generative Al model, and fine—tuned the
model's settings and input conditions to produce different results. The
generated images were compared and analyzed from the perspectives of
diversity, creativity, and uniformity, and the strengths, weaknesses, and
possibilities of the Midjourney and DALL-E models were comprehensively
evaluated through expert evaluation.

The results of the study showed that generative Al has great creative
potential in game concept art, but also revealed some limitations.

First, Al models such as MidJourney and DALL-E tended to generate
images with similar styles and expressions when the same prompts were
repeatedly entered. This reveals that Al is limited to repeating certain
styles or patterns due to biases in the training data and limitations in the
algorithm, rather than implementing unique visual characteristics. These
results highlight the need to diversify data and build balanced training
data to increase the diversity of Al models.

Second, the training data bias of generative Al was found to result in
the repetition of certain patterns and styles, limiting creativity and
expressive diversity. However, when more data was trained, the possibility
of generating images in the direction desired by conceptual artists was
identified. This is evidenced by MidJourney's ability to present a variety
of styles while maintaining similar compositions. We also found no
significant differences in originality and differentiation between generative
Al models, and observed a limit to the repetition of styles in images
created with the same prompts.

Third, in the collaborative process between Al and human artists, we
expected that human creative intuition and fine—tuning would significantly
improve the quality of the output generated by generative Al. However,
over the course of 10 experiments, the use of specific and detailed
prompts and complementing Al output with human artists was not
effective in increasing visual variety and novelty. However, 60% of the
experts interviewed said that the process of revising and supplementing
the Al output resulted in a more complete work, indicating the value of
human—AI collaboration in art and design.

In conclusion, this study shows that generative Al can be a useful

_86_



tool in game concept art production, but it still has limitations when it
comes to enabling creative expression and visual diversity. In particular,
we have shown that Al-generated output can be uniform or limited due
to training data bias and stylistic repetitiveness. We have also shown that
prompted input alone is not sufficient to capture the subtlety and creative
detail intended by human artists. These limitations can be partially
compensated for by human creative intervention and collaboration, which
shows promise for overcoming the expressive limitations of generative Al
However, these promises are limited and suggest the need for continued
research and improvement to improve the quality of the results.

[Key words] text—based generation, generative model, game concept art,
technical limitations, data bias, output similarity, visual bias, creative
process
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