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Announcement
Next Wednesday is International Women's Day and "A Day 
Without a Woman”
• No class on March 8 so those who wish can participate.
Instead, I encourage you to attend this upcoming seminar on Friday:

• Prof. Jeffrey Heer - Predictive Interaction
Friday, March 3, 2017, 1:30pm to 2:30pm
Newell-Simon Hall 1305 (Michael Mauldin Auditorium)



On Monday, we will have a guest lecture by Nikola Banovic 
on the Data Science Pipeline and how to ask “good 
questions” from data.

Announcement



Project
It’s time to start thinking about your project.
Your project proposal will be due Wednesday, March 22
What you need:

A team (2-3 people)
An idea
A dataset (that you actually can get!)

More Info: https://cmu-vis-course.github.io/2017/project/

https://cmu-vis-course.github.io/2017/project/


Project Requirements
We will mutually agree on the scope.
Be ambitious! In your proposal, define your goals and categorize them:

•must have, nice to have, etc.
•check out examples of excellent student projects from other courses!   

Minimum: 
•original idea of dataset/vis combo
•interactive
•at least two coordinated views



Interaction



Why Interact with Visualiza(on?
Explore data that is big / complex

to big to show everything at once
explore data with different representations

Interaction amplifies cognition
We understand things better if we can touch them
If we can observe cause and effect



Interac(on Methods
What do you design for? 

Mouse, keyboard?
Touch interaction / mobile?
Gestures?
Eye Movement?

https://www.youtube.com/watch?v=QXLfT9sFcbc

https://www.youtube.com/watch?v=QXLfT9sFcbc


Types of Interac(on
Single View
Change over time
Navigation
Semantic zooming
Filtering and Querying
Focus + Context

Multiple Views
Selection (Details on 
Demand)
Linking & Brushing
Adapting Representations

Future Lecture



Change over Time / 
Transitions



Change over Time
E.g. use a slider to see view 
with data at different times
Sometimes better to show 
difference explicitly

[Lauren Wood]

http://laurenwood.github.io/


Change over Time
Doesn’t have to be literal time: 

change as you go 
as part of an analysis process

https://www.youtube.com/watch?
v=iFqCBI4T8ks&feature=youtu.be

https://www.youtube.com/watch?v=iFqCBI4T8ks&feature=youtu.be
https://www.youtube.com/watch?v=iFqCBI4T8ks&feature=youtu.be


Why Transi(on?
Different representations 
support different tasks

bar chart, vs stacked bar chart

Change Ordering
Transition make it possible for 
users to track what is going on

http://benfry.com/isometricblocks/


Animated Transi(ons
Smooth interpolation between 
states or visualization 
techniques

[Sunburst by John Stasko, Implementation in Caleydo by Christian Partl]

http://bl.ocks.org/mbostock/3943967
http://bl.ocks.org/kerryrodden/477c1bfb081b783f80ad


Why Animated Transi(on?

http://vis.berkeley.edu/papers/animated_transitions/


Anima(on Caveats
Changes can be hard to track
Eyes over memory!

Show all states in multiple views 



Navigation



Naviga(on
Pan

move around

Zoom 
enlarge/ make smaller (move 
camera)

Rotate

https://www.google.com/maps/place/Carnegie+Mellon+University/@40.1595593,-117.0836052,9778957m/data=!3m1!1e3!4m5!3m4!1s0x8834f21f58679a9f:0x88716b461fc4daf4!8m2!3d40.4434658!4d-79.9434567
http://x.babymri.org/example1/?scene=http://x.babymri.org/example1/scene.json


Scrollytelling
Telling an interactive story
Interaction by scrolling
Nice but

Continuous scrolling vs discrete 
states
Direct access
Unexpected behavior

https://eagereyes.org/blog/2016/the-scrollytelling-scourge

https://eagereyes.org/blog/2016/the-scrollytelling-scourge


Example: What’s Warming the 
World

www.bloomberg.com/graphics/2015-whats-warming-the-world/

http://www.bloomberg.com/graphics/2015-whats-warming-the-world/


Example: Oil Prices

http://www.nytimes.com/interactive/2015/09/30/business/how-the-us-and-opec-drive-oil-prices.html?_r=0

http://www.nytimes.com/interactive/2015/09/30/business/how-the-us-and-opec-drive-oil-prices.html?_r=0


Scrollytelling
Telling an interactive story
Interaction by scrolling
Nice but

Continuous scrolling vs discrete 
states
Direct access
Unexpected behavior

https://eagereyes.org/blog/2016/the-scrollytelling-scourge

https://eagereyes.org/blog/2016/the-scrollytelling-scourge


Alterna(ve:  Stepper

http://www.nytimes.com/interactive/2013/04/16/science/disease-overlap-in-elderly.html


Semantic Zooming



Seman(c Zoom



Seman(c Zooming
As you zoom in, content is 
updated
More detail as more space 
becomes available
Ideally readable at multiple 
resolutions

[McLachlan 2008]

https://www.youtube.com/watch?v=ld0c3H0VSkw


Design Critique



http://bit.ly/edge-maps

In your breakout group, discuss the following 
questions:
• What is the data shown? How could this 
data be acquired?

• How is each data type visually encoded?
• Is the data plotted directly or is it 
abstracted?

• How is interaction used? Why is interaction 
used?

• Compare the timeline view to the similarity 
view. Which tasks do these views address? 

• In the timeline view, do you notice 
something about the scales? What and 
why?

• Why do you like / dislike this visualization?

http://bit.ly/edge-maps


Focus + Context



Focus + Context
carefully pick what to show
hint at what you are not showing





Focus + Context
synthesis of visual encoding and interaction
user selects region of interest (focus)  
through navigation or selection
provide context through 

aggregation
reduction
layering





Elision
focus items shown in detail, 
other items summarized for context



SpaceTree

Grosjean 2002



Degree of Interest (DOI)
Based on observation that humans often represent their own 
neighborhood in detail, yet only major landmarks far away
Goal is balance between local detail and global context

I - interest function  
D - a distance function, either semantic or spatial
x- the location of an item
y - current focus point

DOI(x) = I(x) - D(x,y)

Furnas 1986



DOI Tree
interactive trees with animated transitions 
that fit within a bounded region of space
layout depends on the user’s estimated 
DOI
uses:

logical filtering based on DOI
geometric distortion of node size based on DOI
semantic zooming on content based on node 
size
aggregate representations of elided subtrees

[Heer 2004]

https://www.youtube.com/watch?v=RTQ0N4QY0yc

