


cs2420 | Spring 2015
VISUALIZATION



administrivia…
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-assignment 12 is due tonight

-TA office hours



last time…
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sources: AbyssExplorer, hint.fm/wind, Wordle



visualization 
uses perception to point out interesting things.



visualization 
uses pictures to enhance working memory.



9 source: E. Tufte
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F. Nightingale 1856 11
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design excellence
“Well-designed presentations of interesting 
data are a matter of substance, of statistics, 
and of design.” 

Edward Tufte



Data-ink Ratio =
data-ink 

total ink used in graphic
maximize the
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AVOID CHART JUNK
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AVOID CHART JUNK
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multifunctioning elements
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Data Density =
number of entries in data array 

area of data graphic
maximize the
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SHRINK THE GRAPHICS

Bertin 1967



critiques…
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http://www.guardian.co.uk/technology/blog/2008/jan/21/liesdamnliesandstevejobs22

http://www.guardian.co.uk/technology/blog/2008/jan/21/liesdamnliesandstevejobs


U.S. SmartPhone Marketshare

RIM
Apple
Palm
Motorola
Nokia
Other
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Delta Sky 
Magazine

http://msp.imirus.com/Mpowered/book/vds2014/i1/p30

// CALIFORNIA'S 
NATURAL WONDERS

// TALK SHOW WITH 
FITZ & THE TANTRUMS

// LA: 1 CITY 5 WAYS

JANUARY 2014

Los  Angeles
State of Mind
Where to go, who to know and 
how to roll in the City of Angels.

Jimmy 
Kimmel

Making a 
living being 

a smart 
aleck

//  How do you want to make 
Los Angeles better? 
One, I want to reduce our city’s 
unemployment rate and make this 
a business-friendly city—a place 
where you can’t aff ord not to do 
business; a place where the best-
trained workforce exists; a place 
where the 
best infra-
structure is 
built; and a 
place that 

you feel is your platform. Two, I want to 
make city government work again. I’m 
a high-tech guy, and I want to build a 
high-tech city hall that’s focused on the 
basics, like customer service and fi xing 
potholes, but which brings government 
to you in an unexpected way—whether 
it’s smartphone apps or by sharing data 
about your city with the public. In my 
fi rst 100 days, I launched a new website 
that has performance metrics so that 
people can actually track what we’re 
doing well and what we’re not doing well.

//  Talk about your transportation 
initiatives. 
I think this is a kind of golden age of transportation in LA. The 
voters passed measures in recent years to build out what is 
now the third-largest public transportation system in the coun-
try, to improve the roads and highways and to reduce traffi  c. 

But what I would like to see is a Los Angeles where you don’t 
need a car—where you can get to a neighborhood via various 
modes of transport, but then you can walk around that neigh-
borhood, shopping, eating, going to farmers markets. In the car 
capital of America, if we can show a reduction in pollution and 
a reduction in traffi  c by a combination of technology and other 
disruptive forces like new car-share enterprises, I think people 
will say: If LA can do it, we can do it, too. 

//  What are some attributes that 
people might fi nd surprising 
about your hometown?
Our economy is one of the most diverse 
and refl ects the most creative people. 
It’s not just Hollywood and TV. We’ve 
got three top-25 universities here—no 
other city has that. We have a collection 
of incredible neighborhood “villages,” 
where people are inventing food in a 
new way, mashing up cultures so that 
Korean short rib tacos are the latest 
craze. I think also that a lot of people 
don’t realize how much Los Angeles 
has become the art capital of the world. 
There are more artists that live and 
create here—almost what happened to 
New York in the ’70s and ’80s is going 
on in LA now, because artists still can 
aff ord to live here. People would be very 

surprised at how many of our neighborhoods are walkable, are 
bikeable. The cliché that you’re going to come out here and be 
stuck in your car in traffi  c the whole time is not as true as it 
used to be. —Gene Rebeck

Eric Garcetti envisions a Los Angeles where you don’t need a car to live well. No car? In LA? 
Seriously? But the city—and its new mayor—off ers many surprises. Elected in May 2013 
and assuming the mayor’s offi  ce in July, Garcetti is a fourth-generation Angeleno whose 
background—Mexican and Jewish—befi ts an ethnically complex city where 220 languages 
are spoken. A Rhodes Scholar, the 42-year-old served on the city council for more than 
a decade, representing the district that includes Hollywood, before becoming the city’s 
youngest mayor in a century. 

28    JANUARY 2014   deltaskymag.com

Las Vegas, January 4–6—Digital 
content creators will meet to talk about boosting their visibility 
and better monetizing their industry. Rio All-Suites Hotel & 
Casino, nmxlive.com/2014-lv

New Media Expo Davos Klosters, Switzerland, January 
22–25—This famed skull session brings 
together global celebrities in business, 
politics, academia and media. Multiple 
venues, weforum.org/events

World Economic Forum 

Annual Meeting

Conference Call //

The cliché that you’re going to 
come out here and be stuck in 

your car in traffi  c the whole time 
is not as true as it used to be. 

—Eric Garcetti
Five Minutes With //

Eric Garcetti  Mayor of Los Angeles 

iFX Expo Asia

Macau, January 22–23—
The currency-trading world 
comes together to talk shop and learn what’s 
next for the sector’s future. The Venetian 
Macao, ifxexpo.com/macau2014

Los Angeles Population By Race 

Source: United States Census Bureau, 2012 
estimates. Note: The concept of race is separate 
from the concept of origin; 48 percent of 
respondents identifi ed themselves as “Hispanic 
or Latino” but fall into one of the above groups.
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today…
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-perception basics
-the eye 
-Weber’s law 
-pre-attentive processing 

-encoding channels
-what’s so special about the plane? 
-animation 
-color



the eye
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Wandell, “Foundations of Vision” (left)

120 million rods 5-6 million cones

David R. Williams, Univ. of Rochester (right)31

http://graphics.stanford.edu/papers/polaris/
http://graphics.stanford.edu/papers/polaris/


HyperPhysics, Georgia State University32



Ware 201033



Weber’s law

34



WEBER’S LAW

35

we judge based on relative, not absolute, differences



36 http://persci.mit.edu/_media/gallery/checkershadow_double_full.jpg

http://persci.mit.edu/_media/gallery/checkershadow_double_full.jpg
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39 Wong 2010



pre-attentive processing

40



POPOUT

41



Based on slide from Mazur

http://graphics.stanford.edu/papers/polaris/


pre-attentive processing
-requires attention, despite name

-very fast: <200 ms

-what matters most is contrast between features

43



BASIC POPOUT 
CHANNELS

Ware 200844



which side has the outlier?



Healy 2007

http://graphics.stanford.edu/papers/polaris/
http://www.csc.ncsu.edu/faculty/healey/PP/index.html


Healy 2007

http://graphics.stanford.edu/papers/polaris/
http://www.csc.ncsu.edu/faculty/healey/PP/index.html


CONJUNCTION
or, why to use a single channel at a time

Healey 200748
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encoding channels
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how much? magnitude What? category
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name that channel . . .
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what’s so special about the plane?

54



how much? magnitude What? category
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we see the world as a 2.5D space
2.05D



-power does not extend to 3D 
-perspective cues

- interfere with color and size channels

-occlusion of data
-text legibility

57



58 Moore 2011



59 http://www.biolayout.org/

http://www.biolayout.org
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exception…



animation
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visualization 
uses pictures to enhance working memory.



WHEN TO USE ANIMATION?

67



GOOD: STORYTELLING

68
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GOOD: TRANSITIONS

69



BAD: COMPARING COMPLEX STATE CHANGES OVER TIME
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BAD: MULTIPLE STATES WITH MULTIPLE CHANGES

71



BAD: MULTIPLE STATES WITH MULTIPLE CHANGES

72

alternative: small multiples

Barsky 2008



color
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Get it right in black and white.
Maureen Stone



next time…
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-homework
-assignment 12 due tonight


