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Abstract. In an era of global interconnections, storytelling is a com-
pelling medium for fostering understanding, building connections, and
facilitating cultural exchange. Throughout history, visual imagery has
been used to enrich narratives. However, this has been a privilege for
those with artistic skills. Artificial Intelligence, specifically Generative
AI, has the potential to democratize the process, allowing individuals to
bring their narratives to life visually, regardless of their artistic prowess.
To address this challenge, we developed an Al-powered tool called Ar-
tAI4DS (Art AT for Digital Storytelling), that employs generative images
(i.e., from Stable Diffusion) created from story-derived keywords. Ar-
tAI4DS emerged from a research process starting with a ‘Wizard of Oz’
pre-workshop, which informed the structure of a subsequent co-design
workshop. Here, participants’ hand-drawn images were compared with
Al-generated ones, providing insights into user preferences and tool effi-
cacy. The ArtAI4DS then went through four iterative prototypes, draw-
ing valuable insights from various participants. The tool’s refinement
process balanced the intricate duality of human creativity and techno-
logical innovation, culminating in an artistic expression platform that
transforms stories into vivid and captivating images. The final tool, eval-
uated through user interviews and AttrakDiff questionnaire, showcases
its potential as an engaging platform for transforming narratives with
solid user affirmation of its motivational and emotional resonance.
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1 Introduction

Storytelling, an intrinsic part of human nature, has been a bridge connecting
diverse generations, cultures, and civilizations from ancient campfires to modern
digital platforms [50]. Particularly for exchange students, storytelling chronicles
their unique journeys through diverse cultural backgrounds, personal challenges,
and transformative experiences supported in Europe by the Erasmus+ program.
These narratives serve as personal tales and a testament to the rich cultural



2 T. Fernandes et al.

exchange that strengthens the European community’s bonds. However, there’s
a limitation: finding the perfect imagery to complement these tales.

With the dawn of the digital age, storytelling has taken on new dimensions.
Modern tools enable the creation of digital stories, combining traditional nar-
ratives with multimedia elements such as images, video clips, and audio [37,
30]. Artificial Intelligence (Al) is a promising solution to this visual conundrum.
With the advent of image generation, technologies like Generative Adversarial
Networks (GANSs)[49] and Diffusion [11] can craft imagery that aligns seam-
lessly with narratives [24,34]. The use of AI has the potential to create a richer,
more vivid platform for exchange students to recount their adventures. Fusing
compelling narratives and powerful Al-generated imagery holds untapped po-
tential [44]. An example is an exchange student describing a day at a historic
European monument; Al can generate detailed visuals of the location, adding
depth and context to the tale. Beyond just generating images, Al offers a per-
sonal touch, tailoring each visual to the unique narrative of every student’s story.
Users gain inspiration by directly prompting Generative AT (GenAl); the Al gen-
erative process is iteratively refined by modifying the prompt to promote deeper
exploration and expression of their story’s imaginary and visual outputs|[18].

The synergy between AI and storytelling remains largely unexplored. Ac-
cording to Kexue Fu et al., the challenges faced in the GenAl co-creation include
diverging from the author’s anticipated outcomes. However, this deviation from
expectations can stimulate participants’ creativity and expand their initial nar-
ratives. The influence of GenAl on the user experience of authors presents both
benefits and drawbacks, highlighting the necessity for improved design strate-
gies in GenAl authoring co-creation processes so to take advantage of inspi-
ration while reducing inconsistencies and biases, particularly in contexts that
demand creative storytelling with GenAI support [18]. Therefore, for ArtAI4DS,
we research the challenge of combining Al Visuals with storytelling, aiming to
amplify and enrich the tales of exchange students. Therefore, our contribution
is a platform where stories come alive, enhanced by vivid, tailor-made visuals,
thus redefining the storytelling experience. The platform is initially guided by a
‘Wizard of Oz’ experiment to guide the iterative development process, which is
then evaluated using AttrakDiff.

2 Related work

We consider works related to Digital and Visual storytelling to provide a method-
ological background. We then discuss specifics associated with Creativity Sup-
port Tools and image-generation techniques.

Digital Storytelling Storytelling is a timeless human tradition. With the pro-
liferation of technology and online platforms, narratives have transcended the
confines of linear progression, giving birth to diverse forms of digital storytelling.
Such approaches include different types of storytelling: linear, non-linear, adap-
tive, collaborative, geolocation and transmedia [8,9,40,41,13,12].
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Visual Storytelling: In digital storytelling, visual elements are pivotal in capti-
vating audiences and conveying compelling narratives. Visual storytelling lever-
ages a wide array of visual media to engage the senses and cater to the increas-
ingly visual nature of contemporary audiences. This includes image-centric sto-
rytelling, which places images at the forefront and is frequently employed in pho-
tography exhibitions, graphic novels, and online image galleries [14]. Video nar-
ratives combine moving images, sound, and structured storytelling, making them
key formats for short films, documentaries, and online content [25]. Data visu-
alization storytelling distills complex information into digestible stories through
interactive data visualizations and infographics [28]. Interactive visual stories
blur the line between audience and author, allowing users to make choices, click
on elements, and explore various story branches [15]. Immersive technologies like
virtual reality (VR) and augmented reality (AR) narratives enable users to step
into the narrative, interact with characters, and explore environments |5, 39).
Animation, whether in 2D or 3D motion graphics, adds life to stories and is ver-
satile in representing abstract concepts, whimsical tales, and complex narratives
[65]. The choice of medium depends on the story’s purpose, target audience, and
the desired emotional impact. In the digital age, visual storytelling continues to
evolve, expanding the realm of narrative possibilities.

Creativity Support Tools (CSTs) with Al Creativity Support Tools (CSTs)
have emerged to foster new forms of expression, aiding users across various me-
dia like graphic design, video editing, and data visualization [42,17]. Recent
breakthroughs have integrated Artificial Intelligence (AI) into CSTs, enhancing
their capabilities and transforming them into collaborative co-creators [29, 20,
7). Bala et al.’s work exemplifies this concept by presenting an Al-powered au-
thoring tool tailored for Cultural Heritage storytelling [6]. Modern CSTs focus
on specific user communities and integrate intricate interactions [27, 22].

Large Language Models (LLMs), for example, ChatGPT[4], have revolution-
ized the Al and CST landscape. Trained on extensive text data, these models
produce human-like text, aiding artists in content creation and fostering broader
engagement [3,16]. Similarly, Image generation has witnessed rapid progress
from early Variational Auto-Encoders (VAEs) to generate images conditioned by
captions [36,23]. Subsequent evolution brought in Generative Adversarial Net-
works (GANSs) that improved image fidelity and catered to zero-shot prompts
[49]. Subsequently, diffusion models introduced a probabilistic iterative refine-
ment approach to image generation, resulting in images of exceptional quality
and realism [54,11] frequently relying on language models such as CLIP [45].
Well-known tools such as Dall-E 2 by OpenAl combine diffusion and CLIP tech-
niques [46], which is similarly applied in Stable Diffusion, Dall-E 2, and Mid-
journey. Seltzer [53] comparison revealed distinct strengths and use cases for
each model. While Midjourney operates through Discord, Stable Diffusion offers
both online and offline usage, and DALL-E 2 provides a web-based interface
with limited free access [1]. For ArtAI4DS Al-assisted illustrations, Stable Dif-
fusion stands out as the prime choice due to its blend of versatility and quality.
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Image generation has evolved exponentially, with models like Stable Diffusion
showcasing the potential of marrying art with technology.

The conceptual potential of image generation [47,45] has also been explored

to relate to emotion [31]. However, CSTs, while enriching text with AI advance-
ments and reshaping the boundaries of creative expression, need to incorporate
significant strides for visual elements that we address.
Story lllustration using Al: The visualization of stories presents a unique
challenge. While narratives teem with emotions and contexts, their transforma-
tion into imagery is intricate. Several works have ventured into story visual-
ization. For instance, research has explored storyboarding based on narrative
sentences [10], co-creative systems for children’s visual storytelling [57], and Al
algorithms to modify prompts for story illustration [33]. Meta’s "Make-A-Scene"
showcased the potential of controlling image elements to illustrate stories [19]. A
myriad of other works, such as "Show me a story" [48] and Yturrizaga-Aguirre’s
proposal [56], have also made strides in the domain.

Recent advancements have gone beyond individual illustrations, aiming to
generate narratives with text and images. For instance, the Long Stable Diffu-
sion model can create a whole book, although direct text conditioning might lead
to irrelevant images. Similarly, StoryGAN [32] and StoryDALL-E [35, 43| employ
their respective underlying models for generating a visual sequence correspond-
ing to textual story descriptions. Alternatively, StoryBook [2] introduces a zero-
shot storybook creation, while TaleCrafter [21] enables interactive story visual-
ization. A challenge to approaches is often character consistency, which Dream-
Booth [51] addressed. Focusing on specific demographics, the AIStory [26] pro-
totype offers interactive storytelling experiences for children. Similarly, Ruskov
et al. [52] introduced an approach that attempts to illustrate fairy tales us-
ing prompt engineering, detailing a four-stage process and exploring challenges
faced by generation models. Despite the advancements, all approaches take a
data-driven approach to storytelling. Therefore, there remains a domain gap in
achieving design-centric narrative translations. As the field evolves, a deeper
understanding and narrowing of the gap is pivotal, which we begin to address.

3 ArtAI4DS: Art Al for Assistive Digital Storytelling

To create ArtAI4DS, we initially designed a Wizard-of-Oz style study to under-
stand how participants could use Al-generated imagery in their story illustration
process. Therefore, the participants were asked to write a story, illustrate it, and
then reflect on images generated by the expert, i.e. the wizard (Sec. 3.1). We
then used the stories to guide selection of one of six State-of-the-Art automatic
keyword selection methods through an online survey. We then use the study
outcomes to inform the initial prototype for an iterative co-design process to
refine and develop the ArtAI4DS tool (Sec. 3.2). The process of development is
conceptualized in Figure 1. Finally, we outline the details of the final version of
the tool, including specific implementation details in Section 3.5. For all studies,
we recruit students from Instituto Superior Técnico (IST) of the University of






