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Miriah Meyer, Jonathan Schwabish, and David Sprague



BURNING QUESTIONS?
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PREVIOUSLY, ON CS 7250…
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Color Vocabulary and 

Perceptual Ordering

4Based on Slides by Miriah Meyer, Tamara Munzner

Darkness (Lightness)

Saturation

Hue
? ?



“Simultaneous Contrast”
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Avoid gradients as backgrounds or bars!



NOW, ON CS 7250…
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ONE LAST ILLUSION…
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9E90E50, 2016

https://sites.google.com/site/e90e50/scambio-file/bar_pie_donut_alternative.png


Northeastern University, Khoury College, 2016 10



Hall of Fame or Hall of 
Shame
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12FiveThirtyEight, 2015

https://fivethirtyeight.com/features/our-47-weirdest-charts-from-2015/


13FiveThirtyEight, 2015

ColorBrewer 'RdYlBu' scale, 2013

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


14FiveThirtyEight, 2015

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


INTERACTION
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GOALS FOR TODAY

• Learn when and why to use interaction.

• Learn the “Shneiderman Mantra”.

• Learn the basic interactive functions for visualizations.
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17

Interaction

•Complexity reduction

•Static = specific story told to you, versus interactive = 

viewer discovers the story

•Enables data exploration, insight, reasoning for oneself

•Makes it personal to the viewer

•Dive deeper!

Why interaction?
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Interaction

•Interaction requires human time and attention

•Human-guided search vs. Automatic feature 

detection vs. Interactive visualizations

•Find balance between automation and relying on 

the human in the loop to detect patterns

A few footnotes...

Based on Slide by Hanspeter Pfister
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•Change over time

- Encodings, Animated Transition

•Selection

- Highlight

•Navigation

- Pan/Translate, rotate, zoom

Interaction

Key Concepts:

Based on Slide by Miriah Meyer
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“Overview first, zoom and filter, and
details on demand.”

- Ben Shneiderman 
“The Shneiderman Mantra”

Shneiderman, 1996

https://www.cs.umd.edu/~ben/papers/Shneiderman1996eyes.pdf
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•Overview - provide high-level view/summary

•Zoom and Filter - enable data discovery and exploration, 

support search/tasks

•Details on Demand - do not overwhelm the viewer by 

providing extra information as needed

Interaction

Shneiderman Mantra:

Based on Slide by Miriah Meyer



24Shneiderman, 1996

https://www.cs.umd.edu/~ben/papers/Shneiderman1996eyes.pdf
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Gapminder Bubbles

Gapminder, 2018

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


26

D3 General Enter, Update, Exit Pattern

Mike Bostock, 2016

https://web.archive.org/web/20161126083330/http:/bl.ocks.org/mbostock/3808234
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D3 Animated Transitions

Mike Bostock, 2011

http://mbostock.github.io/d3/talk/20111116/#11
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Centroidal Voronoi Tesselation

Dunne, 2015
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NYT Campaign Connections

NY Times, 2015

http://www.nytimes.com/interactive/2015/05/17/us/elections/2016-presidential-campaigns-staff-connections-clinton-bush-cruz-paul-rubio-walker.html
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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
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Voronoi Cursors

Mike Bostock, 2019

https://gist.github.com/mbostock/8033015
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Navigation

Google Maps, 2020

https://www.google.com/maps


IN-CLASS EXERCISE
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Zoom techniques
In-class activity: 
experiment with 

zooming and panning

easypz.io

Michail Schwab

PhD student

Khoury Data Visualization

https://easypz.io/
https://www.ccis.northeastern.edu/people/michail-schwab/
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Queries and Filtering
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Queries and Filtering

Ben Fry, 2014

http://benfry.com/zipdecode/
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Queries and Filtering

Kayak, 2020

https://www.kayak.com/
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Projection

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

https://aditeyapandey.github.io/CerebroVisProject/


IN-CLASS EXERCISE
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MBTAVis: Excellent WPI course final project

Barry & Card, 2014

40

http://mbtaviz.github.io/


In-Class Critique — MBTAVis
15m

In-Class Critique — MBTAVis
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https://canvas.instructure.com/courses/1781732/discussion_topics/8474016/


Paper Prototyping

42Analitico, 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

43Aaron Brako, 2016

http://aaronbrako.com/prototyping


Low Fidelity to High Fidelity

CanvasFlip, 2016 44

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

46BlueDuckLabs, 2010

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

