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Al-assisted visual ideation tools enable the rapid generation of artifacts, yet standard history tools fail to capture the semantic evolution
of a user’s intent across mixed modalities (text and images). This paper proposes Multi-modal Fuzzy Linkography as a method to
analyze creative activity traces captured from GenTune [2], a system that supports "traceable prompts" and precise element control.
By defining design moves that encompass text edits, full image generation, and region-of-interest (ROI) selection, we construct a
semantic graph of the design process. We apply this method to a dataset of long-term GenTune usage to identify patterns of fixation,

divergence, and convergence that are invisible in traditional linear histories.
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1 introduction

Recent advances in human—-AlI co-creation in the visual domain, such as Aldeation [3] and GenTune [2], support
expressive visual exploration and enable designers to manipulate elements within generated images. However, although
users can now control individual artifacts, they often lack semantic provenance that reveals how their intentions evolve
over time. Existing provenance tools typically track parent—child lineage or present artifacts in chronological order, but
they fail to capture semantic relationships across temporally distant design moves.

To address this gap, we propose Multi-modal Fuzzy Linkography, inspired by Fuzzy Linkography [1], which uses
computational models to estimate semantic similarity between design moves. Unlike prior approaches that rely on
manual coding or text-only analysis, our method leverages embedding models to automatically compute semantic
connections across heterogeneous interaction types—including text prompts, generated images, and specific visual

regions—captured from real-world GenTune sessions.
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2 Data Source: The GenTune Logs

Our analysis leverages interaction logs from GenTune, specifically data collected from long-term users of the system.
GenTune’s architecture is uniquely update-rich for linkography because it captures granular "moves" beyond simple

text prompting. The system logs user actions including:

e User Instruction: Writing or revising high-level instructions for image generation (e.g., “Design a teenager’s
room”).

¢ Element Refinement: Selecting specific visual elements or Regions of Interest (ROIs) and requesting targeted
revisions (e.g., selecting the “vintage music corner” and adding a guitar).

o Reference Integration: Incorporating external references to combine with or revise selected elements or ROIs.

We map these rich image and prompt data logs into a linkography structure to analyze the “shape” of the design

process.

3 Methodology: Multi-modal Fuzzy Linkography

To operationalize these logs, we extend the concept of Fuzzy Linkography to support a multi-modal definition of "design

moves."

3.1 Defining the Multi-modal Design Move

In traditional linkography, a move is often a single verbal utterance or sketch. To reflect the reality of Al-assisted visual
exploration, we conceptualize a "design move" as a composite unit of user intent. A move in our framework is not just a
text prompt; it encapsulates the state of the canvas at that moment. This includes Text Nodes (user prompts), Image
Nodes (generated outputs), and crucially, ROI Nodes (specific visual regions selected by the user) . By treating a pinned
visual element (e.g., a specific lighting effect) as a discrete node, we can trace how a specific visual concept persists or

evolves throughout a session.

3.2 Computing Semantic Links

The core of our methodology is measuring the semantic distance between these diverse moves. We map all design
elements, whether text descriptions or visual pixels, into a shared high-dimensional embedding space. This allows us
to compute a "fuzzy" link strength between any two moves, regardless of their modality. For example, a text prompt
generated in Move 5 can be semantically linked to a visual region selected in Move 50, revealing a recurrence of intent

that a linear history would miss.

3.3 Addressing the Modality Gap

A significant challenge in multi-modal analysis is that the statistical distribution of similarity scores often differs between
modalities (e.g., text-to-text vs. image-to-image). To address this "modality gap,' we apply statistical normalization to
the raw similarity scores. This ensures that the definition of a "strong link" is consistent across the graph, allowing us
to build a unified network where text and visual nodes connect seamlessly based on their semantic content rather than

their data format.
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4 Analysis Goals

By applying this multi-modal linkography to the GenTune logs, we aim to transform raw interaction history into a

graph of semantic relationships. This allows us to identify specific cognitive patterns in Al-assisted workflows:

o Fixation: Identifying "saturation webs" where a user creates many tightly interlinked moves without significant
semantic deviation.

e Divergence without Integration: Identifying widely scattered exploration paths that fail to converge.

o Late-Stage Convergence: Detecting when distant ideas (e.g., a "guitar" from Move 3 and "lighting" from Move 20)

are successfully synthesized into a final artifact.

5 Conclusion

We present Multi-modal Fuzzy Linkography as a lens for understanding the complex, non-linear pathways of Al-assisted
visual exploration. By rigorously defining multi-modal moves and normalizing semantic similarity across the GenTune
logs, we can reveal the hidden structure of creative ideation, paving the way for tools that not only generate content

but help users make sense of their own process.
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