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“Togay, we're on the verge of another revolution,
as artificial intelligence and machine learning
turn the graphic design field on its head again.”

https://www.wired.com/story/when-websites-design-themselves
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Learning Visual Importance
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Design feedback
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Graphic Design Importance (GDI) dataset
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Input web design Input path Output web design

Pang, Cao, Lau, Chan [Siggraph Asia’16]



How to define and measure importance?

* Eye fixations

e Mouse clicks

* Explicit importance annotations
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What Makes a Visualization Memorable?[InfoVis 2013]
Beyond Memorability: Visualization Recognition and Recall [InfoVis 2015]



Eye fixations can give us important clues

about how people perceive visualizations

massvis.mit.edu

What Makes a Visualization Memorable?[InfoVis 2013]
Beyond Memorability: Visualization Recognition and Recall [InfoVis 2015]



What design elements are most important?

Relative Importance Score
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What design elements are most important?
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bubble clicks

Click and Describe the Image.
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BubbleView: an interface for crowdsourcing image importance maps and tracking visual attention. [TOCHI, in press]



Computing importance maps

BubbleView: an interface for crowdsourcing image importance maps and tracking visual attention. [TOCHI, in press]
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Relative Importance Score

Spearman’s r = 0.96
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Crowd Annotations

Graphic Design Importance (GDI) dataset

Average
Annotation




Choosing an importance representation

An_notations Clicks




We create importance models for:

data visualizations graphic designs
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Training our importance model

» FCN-16s network

__ o fully-automatic prediction
| ® real-time performance




FCN adapted from semantic segmentation

FCN-16s network
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Bitmap design in, importance out

FCN-16s




We make importance predictions for:

data visualizations graphic designs
Ground truth Prediction Ground truth Prediction
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results visualizations

Ground truth Our model

DeepGaze SALICON
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results visualizations

Predicted importance

Input visualization Ground truth CC=0.89, KL=0.12)
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results visualizations

s element importance preserved?

Ground truth Prediction Spearman’s r = 0.96
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results visualizations

Limitations

Ground truth Prediction




Predicted importance
R=1.00

Input design







Input People Faces Text

O'Donovan, Agarwala, Hertzmann [TVCG'14]
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MTurk evaluation

Original design Evaluate Redesigns
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Input Importance heatmap Thumbnail
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applications thumbnailing

Find an image with a given caption.

Instructions

1 Please wait until all images frish loading,

2 Scrollto find the graphic that matches the cagtion below. The thumbnails summarize each graphic.
3 Click on » thumbnail to see the fiull graphic.

4 Once you click on the correct graphic you will Be able 1o submit.

Find a graphic image that matches the caption provided.,

Image Caption
This graph shows that workers don't get what they prefer. There is a disconnect between leadership and workers,
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applications thumbnailing

Can retrieve visualizations more efticiently:
* 1.96 clicks with importance-based thumbnails
* 3.25 clicks with resized visualizations




applications interactive
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applications interactive
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website: visimportance.csail.mit.edu
code: github.com/cvzoya/visimportance



