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INTERACTION & ANIMATION



GOALS FOR TODAY

• Discuss paper prototyping for your project sketches

• Learn when and why to use interaction.

• Learn the basic interactive functions for visualizations.
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Paper Prototyping

3Analitico, 2013; Rajkumar, 2017

https://www.analitico.pro/wp-content/uploads/2013/04/test-de-usuario-a-bajo-costo-paper-prototype-ux.jpg
https://sharonmonisharaj.com/power-paper-prototyping


Paper Prototyping

4Aaron Brako, 2016

http://aaronbrako.com/prototyping


Low Fidelity to High Fidelity

CanvasFlip, 2016 5

https://uxplanet.org/the-art-of-ux-sketching-and-paper-prototyping-5dae5a1efc7d
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Sketching of Interactivity

Hennigs, 2013

https://www.smashingmagazine.com/2013/06/sketching-for-better-mobile-experiences/


Example Usability Test with a Paper Prototype

7BlueDuckLabs, 2010

https://www.youtube.com/watch?v=9wQkLthhHKA
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INTERACTION
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10

Visualizing big data
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Several approaches for visualizing big data

1.Dimensional Reduction—Reduce amount of attributes 
visualized

2. Interactions—Let user manipulate a single view

3. Faceting—Split data into multiple views 

4. Aggregate and Filter—Reduce amount of data visualized

5.Focus+Context—Embed focused information
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Interaction has benefits

•Enables visualization of large amounts of data 

•Amplifies user cognition (supports sensemaking) 

•Increases engagement (vis becomes personal to user)

•Increases deep learning and learning transfer 
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Interaction to expose details at the user’s pace

New York Times, 1996 via Megan Garber, 2012
New York Times, 2020

https://www.theatlantic.com/technology/archive/2012/11/116-years-of-electoral-infographics-from-the-new-york-times/264692/
https://www.nytimes.com/interactive/2020/11/03/us/elections/results-president.html
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Interaction has drawbacks

•Requires human time and attention

•Increase perceptual and exploration costs (van Wijk 2005)

•Interaction costs (Lam 2008)

•Multiple user studies find no increase in performance 

in specific situations (Ragan et al. 2012, Theis et al. 2016, Mosca

et al., 2021)

https://doi.org/10.1109/VISUAL.2005.1532781
https://doi.org/10.1109/TVCG.2008.109
https://doi.org/10.1145/2254556.2254576
https://doi.org/10.1007/978-3-319-40349-6_19
https://doi.org/10.1145/3411764.3445176
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Weigh the tradeoffs when designing!

Costs

Benefits
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Showing changing data

Gapminder, 2018

http://www.gapminder.org/tools/#_chart-type=bubbles
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Showing changing encodings

Mike Bostock, 2011

http://mbostock.github.io/d3/talk/20111116/#11
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D3 General Enter, Update, Exit Pattern

Mike Bostock, 2016

(can use selection.join to simplify)

Explaining algorithms

https://web.archive.org/web/20161126083330/http:/bl.ocks.org/mbostock/3808234
https://observablehq.com/@d3/selection-join


21Dunne, 2015

Explaining algorithms: CVT
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Easier picking via Bubble Cursors

Grossman and Balakrishnan, 2005; Anand Kulkarni, 2010

http://www.dgp.toronto.edu/~tovi/BubbleCursor/
https://web.archive.org/web/20100925065020/http:/ieor.berkeley.edu/~anandk/bubbleCursor.html


24Mike Bostock, 2019

Easier picking via Voronoi Cursors

https://gist.github.com/mbostock/8033015
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27Ab Mosca, Google Maps, 2021



28Ab Mosca, Google Maps, 2021
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Ben Fry, 2014 30

http://benfry.com/zipdecode/


31 SliceDrop 2012 31

https://slicedrop.com/


32 Bostock, 2020 32

https://bl.ocks.org/mbostock/3711652


Pandey et al. (inc. Dunne, Borkin), 2019

https://aditeyapandey.github.io/CerebroVisProject/
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Other interaction taxonomies exist

35

vs.

Yi et al., 2007

https://doi.org/10.1109/TVCG.2007.70515


Other interaction taxonomies exist
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vs.

Yi et al., 2007

Compare and contrast. Can you think of 
situations one is more useful than the other?

https://doi.org/10.1109/TVCG.2007.70515


In-Class Exercise: Slicing
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In-Class Exercise: Slicing 15m

• Go to http://slicedrop.com/
• Click on the first example dataset in the top-right gallery “A 14 

year old healthy male brain.”
• Explore the different views of the data using the hidden 

toolbars along the left side of the image:
• VOLUME: Explore the 2D and 3D view options.
• VOLUME: Experiment with the brightness/contrast (“Window 

level”) and data range (“Threshold”) sliders.  Also try to change 
the colors.

• FIBERS: Experiment with the fiber threshold (i.e. data range).
• While in the 2D view, explore the slicing sliders. Also try 

dragging inside the small visualizations in this panel.

INSTRUCTIONS:

http://slicedrop.com/
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•Facet = to split

•In visualization, we can facet to reduce 

complexity in several ways

•Faceting lets us use vision rather than 

memory retrieval



GapMinder 41

Pro:
→Easy to compare

Con: 
→ Takes up more space on 
the screen

https://www.gapminder.org/
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Pro:
→Requires less screen space
→Easy to compare between 

groups

Con: 
→Limits encodings options
→Can get messy

GapMinder

https://www.gapminder.org/


Sun…Dunne…et al., 2021 43

Pro:
→Easy to compare within 

groups

Con: 
→ Harder to compare 
between groups

https://visualization.khoury.northeastern.edu/#/publications/Sun2021DaisenFrameworkVisualizing


Several ways to coordinate facets





Interaction Showcase
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Dynamic queries

Kayak, 2020

https://www.kayak.com/flights/
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Scented Widgets

Willet et al., 2007

http://vis.berkeley.edu/papers/scented_widgets/
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Scented Widgets

Willet et al., 2007

http://vis.berkeley.edu/papers/scented_widgets/
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Interactive Legends

Riche et al., 2010

https://research.microsoft.com/en-us/um/redmond/groups/cue/publications/EuroVis2010-InteractiveLegends.pdf
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Interactive Legends

Riche et al., 2010

https://research.microsoft.com/en-us/um/redmond/groups/cue/publications/EuroVis2010-InteractiveLegends.pdf
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Kinetica

Rzeszotarski and Kittur

http://dl.acm.org/citation.cfm?id=2557231
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Sand Dance

Drucker and Fernandez, 2015

https://www.microsoft.com/en-us/research/project/sanddance/
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Dust & Magnet

Dai et al., 2005

http://www.cc.gatech.edu/gvu/ii/dnm/




Hall of Fame or Hall of 
Shame

114



116FiveThirtyEight, 2015

ColorBrewer 'RdYlBu' scale, 2013

https://fivethirtyeight.com/features/dan-feyer-american-crossword-puzzle-tournament/
http://colorbrewer2.org/#type=diverging&scheme


117FiveThirtyEight, 2015

https://fivethirtyeight.com/features/an-ode-to-kobe-bryant-in-two-charts/


POP-OUT EFFECTS
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POP-OUT EFFECTS

COLOR

Healey, 2012

https://www.csc.ncsu.edu/faculty/healey/PP/index.html


120Davis & Lopez, 2017

A quarterback sneak is a play

in American football and 

Canadian football in which 

the quarterback, upon taking 

the center snap, dives ahead 

while the offensive line 

surges forward.  It is usually 

only used in very short 

yardage situations.
https://en.wikipedia.org/wiki/Quarterback_sn

eak

Which pop-out effects are 
used in this example 

visualization?

https://fivethirtyeight.com/features/the-patriots-are-even-sneakier-than-you-think/
https://en.wikipedia.org/wiki/American_football_plays
https://en.wikipedia.org/wiki/American_football
https://en.wikipedia.org/wiki/Canadian_football
https://en.wikipedia.org/wiki/Quarterback
https://en.wikipedia.org/wiki/Quarterback_sneak
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POP-OUT EFFECTS

SHAPE

Healey, 2012

https://www.csc.ncsu.edu/faculty/healey/PP/index.html
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POP-OUT EFFECTS

“CONJUNCTION” (HARDER TO FIND RED CIRCLE!)

Healey, 2012

https://www.csc.ncsu.edu/faculty/healey/PP/index.html
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POP-OUT EFFECTS

MOTION

Healey, 2012

https://www.csc.ncsu.edu/faculty/healey/PP/index.html
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POP-OUT EFFECTS

Healey, 2012

https://www.csc.ncsu.edu/faculty/healey/PP/index.html
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POP-OUT EFFECTS

Healey, 2012

https://www.csc.ncsu.edu/faculty/healey/PP/index.html
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Use these “popout” effects to help design 
effective visualizations!  

(E.g., draw viewer’s attention to main 
points, effective redundant encodings, 

etc.)
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The question of discriminability is: if you encode data using a particular visual 
channel, are the differences between items perceptible to the human as 
intended?

Discriminability and Separability

Munzner, VAD
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Textures

easy hard

Ware, VTFD
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Textures: Interference

Ware, VTFD



For Next Time
neu-ds-4200-s22.github.io/schedule

Look at the upcoming assignments and deadlines

• Textbook, Readings, & Reading Quizzes—Variable days
• In-Class Activities—If due, they are due 11:59pm the 

same day as class

Everyday Required Supplies:
• 5+ colors of pen/pencil
• White paper
• Laptop and charger

Use Canvas Discussions for general questions, email 
codydunne-and-tas@ccs.neu.edu for questions specific to 
you.

https://neu-ds-4200-s22.github.io/schedule/
mailto:codydunne-and-tas@ccs.neu.edu

