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1 Introduction

Creative work has always been multimodal. Kandinsky used music to empower his paintings, while Richard Strauss
wrote symphonic poems from on narrative descriptions reminiscent of paintings. We think about stories in the form of
visual scenes, and understand visual environments in the form of textual descriptions in a novel. In the age of generative
Al this multimodal nature of creative work is instantiated in the form of text-to-image[2, 17], and image-to-text
tools[9]. Creators ideate with language models, generate images in separate tools, sketch in yet another application,
and archive fragments across cloud folders and chat histories [5, 10-12]. Yet these modalities remain siloed across
disconnected platforms, preventing creators from fluidly combining and referencing across modalities in ways that
would naturally spark cross-modal inspiration [3, 4, 16]. Compounding this fragmentation, the multimodal artifacts
produced during Al-assisted creative sessions — images, sketches, generated text, and their coupled transformations —
are rarely preserved in a form that supports future reuse. Instead, they dissolve into chat histories and session logs,
invisible to both the creator and the researcher.

This loss matters for creative practice. Recent work suggests that versioning in creative domains is not primarily
about precise rollback or linear progress, but about psychological safety, reuse, and long-term recombination [6].
Creative practitioners treat prior artifacts as a palette — a reservoir of fragments, variations, and partial ideas that can

be revisited, repurposed, and transformed over time [13]. When multimodal artifacts are preserved and made accessible,
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Fig. 1. The canvas serves as a persistent representational space where creative iterations across text and image are recorded as
multimodal traces. Rather than disappearing into linear histories, these artifacts remain available for reuse, enabling creators to
branch into new exploratory trajectories.

they serve as cognitive scaffolds: a previously generated image can re-anchor a drifting narrative; a discarded sketch
can re-emerge as the seed of a new scene; a stylistic variant rejected in one context can inspire a tonal shift in another.
In this sense, the creative process is not a linear progression from idea to output, but a recursive act of accumulation
and recomposition — one that depends critically on the availability of prior material as active creative resources.
This invisibility is a problem not only for practitioners but for the creativity research community. Creative activity
traces have proven to be a powerful lens for understanding how people ideate, iterate, and make sense of emerging
work [6]. However, existing trace analysis approaches — including embedding-based linkographs [8, 14], clustering-
based design space modeling [1], and time-series visualizations of co-creation trajectories — have largely been developed
for single-modality artifacts, such as code, text drafts, or ordered sequences of design actions [13]. What counts as a
trace when creativity unfolds across modalities? How do we model creative activity that is distributed, relational, and
cross-representational rather than linear and modality-specific? These questions do not yet have answers. We argue
that the rise of multimodal Al-assisted creativity demands a corresponding expansion of the creative activity trace

(CAT) analytical toolkit — one that can represent, compare, and interpret traces that span tightly coupled modalities.

2 Example Project

To better ground our argument in a concrete system, we present Vistoria [7]}, a multimodal co-editing system for
fictional story writing that externalizes the creative process as a persistent, recomposable record of image—-text artifacts.
Imagine a system that treats both textual writing and visual manipulation as part of the same paradigm of creative
story-writing. Configuring images of a story’s flow is just as powerful and equivalent as Writing the story in text

editing form.

!Demo video: https://www.youtube.com/watch?v=]Waj2VJG5IU.
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Fig. 2. How the Vistoria system’s multimodal text-image co-editing features are designed to externalize and trace the creative
process, enabling creators to reuse existing artifacts to generate new ones, while integrating these artifacts into the final creation.

2.1 Vistoria: a multimodal system to support text-image co-editing

Vistoria supports multimodal trace preservation and reuse through two mechanisms. First, it transforms ephemeral
multimodal inputs — sketches, textual annotations, and reference images — into persistent image—text cards, each pairing
a generated visual with a corresponding narrative segment. These cards are not discarded after use; they accumulate on
the canvas as a living record of the creative process, remaining available for future recombination (Figure 1). Second,
Vistoria introduces instrumental operations — Lasso, Collage, Perspective Shift, and Filter — that apply uniformly across
modalities and make simultanous changes to text and images at the same time (Figure 2). A Lasso selection extracts
regions from an image or fragments of text to generate a new, focused card; Collage merges elements across cards to
construct new scenes; Perspective Shift simultaneously reframes the visual viewpoint and regenerates the narrative
voice; Filter jointly adjusts image style and prose tone. Each operation produces a new artifact while preserving the

source materials, creating a branching, recomposable trace of multimodal creative decisions.

2.2 Related Findings

We present findings from a user study with 12 fiction writers investigating how presenting creative traces multimodally
and enabling the reuse of creative artifacts shape creators’ perceptions and creation behaviors.
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Cross-Modal Interplay as a Driver of Richer Narrative Detail. Participants repeatedly oscillated between text — valued
for its openness and imaginative potential — and images, which grounded abstract ideas in concrete visual form. This
interplay depended critically on both modalities remaining simultaneously visible as persistent traces: when text
and images co-existed on the canvas, participants could reference images while writing, directly adopt or rewrite
system-generated text, and allow inspiration to emerge from juxtaposition. Al-generated images further functioned
not merely as illustrations but as provocations — their randomness pushed narrative development in unanticipated
directions. These benefits depend on structurally linked multimodal content, sustained recording of creative artifacts
across modalities, and the capacity for ongoing cross-modal comparison.

Visible, Operable Traces Support Agency and Ownership. In the text-only baseline, participants occupied a largely
passive role — editing content they did not initiate. With Vistoria, the persistence of multimodal traces on the canvas
enabled a fundamental role shift: participants could see their creative history, select from it, and transform it, moving from
passive editors to active curators of their own accumulated materials. This produced significantly higher expressiveness,
immersion, and collaboration (all p<.05p < .05 p<.05), alongside a strong sense of ownership — one participant described
the final story as emerging entirely from "manipulating and combining self-generated ideas" Ownership, here, is a trace

effect: it arises from the ability to see and operationally control the accumulated record of one’s own creative decisions.

3 Discussion and Future Work

Trace-Aware Personalization Multimodal traces, if appropriately structured, could enable systems to move beyond
generic, model-driven suggestions toward support that is genuinely personalized — grounded in who the creator is
and how they have worked before. Rather than responding to each prompt in isolation, a trace-aware system could
reason over a creator’s accumulated history: recognizing which visual styles were consistently rejected, identifying
which character or scene combinations sparked the most generative branching, or noticing when a current direction
closely echoes a previously abandoned one. At moments of creative stagnation, such a system could surface forgotten
fragments as prompts for recombination; at moments of convergence, it could flag unexplored directions that the trace
suggests the creator has historically found productive. The creative trace, in this vision, becomes not merely a record of
what was made, but an active resource for shaping what comes next.

Trace Persistence as a Design Affordance. Version control research has shown that creative practitioners use histories
not as audit trails but as palettes — sources of material for reuse, recombination, and confidence [15]. Vistoria opera-
tionalizes this insight at the level of multimodal artifacts: image—-text cards persist on the canvas, remaining available as
seeds for future creative moves. Future work should examine what properties a multimodal trace must have to remain
generatively useful over time — and how systems can surface latent connections between spatially or temporally distant
fragments without overwhelming the creator.

Toward Longitudinal and Cross-Domain Trace Studies. The current study examined short, bounded sessions. Real
creative practice accumulates traces across weeks and projects. Longitudinal studies are needed to understand how
multimodal traces age — which fragments remain generative, which become obsolete, and how creators develop
strategies for navigating growing trace archives much like heuristics learning. Beyond story writing, the analytical
questions raised here apply broadly: music composition, interaction design, and visual art all generate multimodal

creative traces that the current framework hope to generalize to in the future.
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