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Abstract:

Data-driven visual storytelling aims to communicate insights about data in an intuitive and narrative way. It requires
human creators to integrate multiple data resources and processes including data analysis, conceptual design, and visual
presentation. Recent research has begun to explore the potential of Al to support and augment the data-driven visual
storytelling. For example, Al can automatically derive facts from data (Wang et al. 2020), organize story fragments (Shi
et al. 2021), generate visualizations (Qian et al. 2021), and provide feedback (Fu et al. 2019). In contrast, humans excel
at logical reasoning, creativity, and emotional appeal (Li, Wang, and Qu 2024). Current research focuses either on
implementing a specific aspect of storytelling such as generating data(Shi et al. 2021; Qian et al. 2021), or exploring
storytelling tools relevant for human-Al collaboration (Li, Wang, and Qu 2024). Few studies provide fine-grained
analytical processes to show how human-Al collaboration takes place in different stages of data-driven visual storytelling.

Many news cases, such as Al ethical cases in real world, involve complex spatial and temporal contexts and large amounts
of data. A direct textual presentation may make the information difficult to understand. For example, it is challenging for
readers to interpret the ethical issues involved in a news report (Wei et al. 2024). Data-driven visual storytelling helps to
lower the barrier to understanding. The otherwise neutral data is given an emotional and humanized perspective, helping
it to resonate with the audience (Knaflic 2015; Matei and Hunter 2021; Li et al. 2023). Therefore, news cases told as data-
driven visual stories have the potential to enhance the educational significance and social impact of the news, meet the
needs of a diverse audience and promote public discourse.
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Figure 1. A framework for human-Al collaboration in data-driven visual storytelling

Based on the literature study, we divide the model of data-driven visual storytelling into five components to better
characterize the collaboration between generative Al and humans: Structure, Time, Opinion, Reality, and Yearning. As
shown in Figure 1, the primary roles of humans are Overall Direction, Emotional Depth, and Theme Design, while the
roles of generative Al are Rich Details, Scene Expansion, and Plot Progression. The reader perceives and evaluates the
final design. In Figure 2, the roles of generative Al and humans in different parts of the storytelling model are further
refined.
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Figure 2. The role division between generative Al and humans in the model of data-driven visual storytelling.

We select a number of news cases about Al ethics with spatiotemporal references to implement this framework,
demonstrating the collaborative roles of generative Al and humans and how they help the public better understand real-
life Al ethical issues and improve Al ethical awareness. Figure 2 shows the preliminary results of the visual story. The
data-driven visual storytelling brings new challenges in cartographic design. For instance, Generative Al has not yet
been trained to generate meaningful maps with specific data layers. It is still difficult for Generative Al to generate
images with correct text on it. The map style is restricted by the training dataset of specific Generative Al.

The outlook of this work is that 1) specifying parameters of the proposed five elements in data storytelling, including
structure, time, opinion, reality, and yearning, 2) providing case studies of different styles of data storytelling, 3)
evaluating the results with human-subject studies.
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