PrompTHis: Visualizing the Process and Influence of
Prompt Editing during Text-to-Image Creation
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Background: Text-to-image generative models

Input: Textual prompt

A beautiful painting of a singular lighthouse, shining its light across a tumultuous
sea of blood by greg rutkowski and thomas kinkade, Trending on artstation.

Output: images
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Stable Diffusion v1.5 Stable Diffusion XL Midjourney
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Use case: explore creative ideas for professional artists

* Not to create a particular image (potentially applicable as well)

[ A solution to the climate crisis ]
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animals
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Problem: Lots of trials and errors

« Users find it difficult to convey their idea with
prompts

- Spend a lot of time through trial and errors

A painting of a woman,
head and shoulders
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Interview with two artists

Lack of organisation

What has been explored?
What to explore next?

A%

Misalignment between
intention and output

Unsure about the model
capability

Difficult to convey the
intention in a way that the
model understands
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Need for personalised
recommendation

Parameter space exploration
Guidance for refining prompts
Personal preference



Leveraging prompt edit history (provenance)

%« Increase awareness of what has been —1— PrompT History
—

: explored or not . .
Disorganisation Part of analytic provenance, i.e., the
context of analysis (in this case
image generation)

« User input (prompts and

Q parameters)
&y Better make sense of the model’s + Theanalysis gs‘;rformed (model
l@l behaviour « Intermediate and final results
Misalign ment . (the images generated)

User’s (analytic) reasoning, i.e.,
the creative thinking

Personalised recommendation based on
- |

- preference learned from provenance data
Personalisation
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PrompT History

Prompt Change
1. a happy cat in the 2. a happy dog in the 3. a sad cat in the 5 T
style of studio Ghibli  — " style of studio ghibli style of studio ghibli " rompt Distribution

______________________________________________________________________________________________________________________________

—— Image Distribution

Image Change

VIS 00} Change between non-consecutive steps 7



Model changes as directed multigraph (Image Variant Graph)

. - cat
. +dog

1. a happy cat in the 2. a happy dog in the W : — >
style of studio Ghibli ' style of studio ghibli
e ' v
- dog - happy
- happy + cat + Sad

+ sad

g Complete graph? Too many edges!



Image Variant Graph - Edge bundling
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Image Variant Graph - Edge filtering

Filtering changes with ‘significant’ influences
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Image Variant Graph

Adding ‘monet’ turns
the images into
Impressionist paintings

. Node Embedding: prompt & image distribution

~ a pig in the sky, in monet style +

)-monetes Edges: Prompt Changes
T a pig in the sky,
ﬁ . in disney style l
)+ dlsney .
Eg 5 How prompt changes influence the

Image outcomes?

a pig in the sky
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PrompTHis: A visual analysis system for exploring prompt history
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(3 Clipdrop by Jasper Tools v API Pricing Sign-in / Sign-up
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SDXL 1.0: A Leap Forward in Al Image Generation
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https://docs.google.com/file/d/1-qns__NkgdoOCSp3sJ2m-lsBb5p6OYsL/preview

Conclusion

e PrompTHis - A visual analytic system for reviewing and analysing prompt history.

o It can also be used by researcher to understand how artist interact with the model.
e Image Variant Graph for presenting the prompting provenance;

o Help user understand the behaviour of the generative model and craft better prompts.
e An initial step towards personalised support.

Our system is available at https://vis4sense.github.io/prompthis/
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https://vis4sense.github.io/prompthis/

