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Creating quality content requires iteration
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Real artistic tools should act as extensions of the artist, the way
a paintbrush adds capabilities to a painter’s hand, rather than a
slot machine that may or may not give you something useful.

Aaron Hertzmann



A good conceptual model let’s users predict how
input controls affect the output

When the conceptual model is not predictive, users
resort to iterative trial-and-error

It is our job as Al tool builders to provide interfaces that
let users build predictive conceptual models



Supporting iterative trial-and-error
refinement
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1 Select the
path tool from
the toolbar to
create and
edit paths.
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Incremental actions
Maintain shared structure

Change Foreground Color
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Foreground
color tool from
the toolbar to
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Incremental: Maintaining Shared Structure

Stable Diffusion Inpainting Model



Incremental: Maintaining Shared Structure
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Adding Conditional Control to Text-to-Image Diffusion Models [Zhang 2023]



Incremental: Break into Simpler Actions/Steps
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[ o ) def Chair():
'8 by '8 bbox = Cuboid(1.2, 1.4, 1, T)
g - ) base = Base(.9, .5, .8, T)
seat = Seat(1.1, .1, .9, T)
¥ ¥ back = Back(1.1, .9, .2, F)

arm = Cuboid(.1, .4, .7, F)
attach(base, bbox, .5, 0, .5, .5, 0, .5)
squeeze(back, bbox, base, top, .5, .1)
attach(seat, base, .5, 0, .5, .5, 1, .5) Execute
attach(arm, back, .5, .5, 0, .1, .3, .5)
attach(arm, seat, .5, 0, .5, .1, .7, .5)
reflect(arm, X)

Prompt: Generate a 3D
model of a Chair —>

\ 4

def Back(l, w, h, aligned):
bbox = Cuboid(l, w, h, aligned)
surface = Cuboid(1.16, .64, .13, T)
slat = Cuboid(.04, .76, .1, F)
attach(surface, bbox, .5, 1, .5, .5, 1, .7)
AI attach(slat, bbox, .5, 0, 0, .45)
2,.

5, .2,
attach(slat, surface, .5, .6, .8, ,.2) OUtpUt 3 D Model

reflect(slat, X) ‘
Output Code ‘

Neurosymbolic Methods for Computer Graphics [Ritchie 2023]
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Incremental: Break into Simpler Actions/Steps

There are 16 balls in total.
Half of the balls are golf
balls. That means that

Q: Ajuggler can juggle
16 balls. Half of the
balls are golf balls, and

half of the golf balls are there are 8 golf balls. Half Execute
blue. How many blue of the golf balls are blue. > 4
golf balls are there? That means that there are Output Answer

4 blue golf balls.

Output Code ‘

A: Let’s think step by
step.

Large Language Models are Zero-Shot Reasoners [Kojima 2023]



Takeaways

Content creation requires iterative refinement
Generative Al tools primarily support iterative trial-and-error
For iterative refinement generative Al tools should allow rapid, reversible, incremental actions

Open challenges

How to identify structure to maintain across actions
How to break actions into simpler actions/substeps (should align with human cognition/workflows)
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ANNOUNCEMENTS

Mar 29,2023 Blog post on generative Al. Unpredictable Black Boxes are Terrible Interfaces.
Auc 17,2020 Stanford Cable TV News Analyzer released. Examine who and what appears in the last decade of CNN, FOX News and MSNBC.
Jan 28,2020 Data and code for visual question answering with explanations for charts and graphs.
Dec 13,2018 Source code for dancifying video released, based on our Visual Rhythm and Beat project.
JuL1,2015 Moved to Stanford!
Jan 28,2015 Released speecheditor tool and source code. Edit audio stories using cut/copy/paste on text transcripts.
Nov 11,2014 Released D3 Deconstructor and source code. Extract data from D3 visualizations.
Oct 5,2012 Released 3D Puppetry system and source code. Make 3D animations using toys and a Kinect.
Oct2,2012 Released source code for our Proton Multitouch Framework. Declaratively specify multitouch gesture as regular expressions.
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