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Giving Form to Data

Data visualization is the practice

of giving form

to the abstract and unseen.



Data Visualizations should:

1. Accurately represent
information, without distortion
or undue emphasis.



Data Visualizations should:

2. Help people understand
something about the data

that they might not
otherwise have seen.

Quantitative insight

Emotional or subjective truth



Data Visualizations should:

3. Have a purpose.

Audience

Context



Scientific publications

CRYSTAL
GROWTH
@DESIGN pubs.acs.org/erystal

Does Crystal Density Control Fast Surface Crystal Growth in Glasses?
A Study with Polymorphs

Published as part of a virtual special issue of selected papers presented at the 2010 Annual Conference of the
British Association for Crystal Growth (BACG), Manchester, UK, September S—7, 2010

Erica M. Gunn, Ilia A. Guzei, and Lian Yu*

School of Pharmacy and Department of Chemistry, University of Wisconsin - Madison, Madison, Wisconsin 53705, United States
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Figure 3. Form IIl crystals growing (a) at the surface and (b) in the bulk
at 313 K. Scale bar = 200 stm. Arrows indicate growth directions. (c)
Distance of growth vs time for crystals in (a) and (b). (d) Observed and
predicted XRD patterns of Form I1I crystals.



Business reports
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News article

https://www.nytimes.com/
2007/12/11/science/11gulp.html

Lunge Feeding

Scientists tracking fin whalas have
created the first detailed model of how
they fead. After gliding to depths of
mare than 600 feet in search of krill,
fir whala will repeatedly accelerate and
open its mouth wide, engulfing about 20
pounds of kill and more than its own
weight inwater as it grinds to a halt.
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AN ENERGETIC DIVE FOR FOOD
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Persuasion
Neil O’Halloran




Activism / Advocacy

U.S. GUN DEATHS IN

2013

11,415 — 502,025

_ . STOLEN YEARS
A male of unknown age, was killed on Sunday,

July 21st in Roxbury, Massachusetts.
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He might have lived to be 91 and died of respiratory
disease.

Periscopic: https://guns.periscopic.com/?year=2013



A Year of Scrabble

47 games ... 1,533 turns .. 30,378 points

I play a lot of Scrabble. My father introduced me to the game when I was 12 and we've played frequently ever since (25 years as
of this writing). When my interest in data art and visualization was initially piqued a few years ago, I did what any newly-
obsessed data junky would do. I catalogued every game we played for an entire year. The visuals that follow are visual
experiments and focus on different ways of viewing personal data rather than exact details of who won or lost. Details for that
are toward the bottom.

The graphic below tracks every point of every turn of every game between me, my father, and my mother played together in E_’la.yer tums. :

their dining room. Each game is represented by a cluster of stars. The satisfaction of playing a high-scoring word has always
excited me so representing them by large starbursts seemed appropriate.
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Nicholas Rougeux: https://www.c82.net/work/?id=358




Art

Jeff Hemsley. Occupy the Amendment.



Data Visualizations should:

4. Have a perspective.

Who is represented, how, and why?



Data humanism
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Georgia Lupi: http://giorgialupi.com/bruises-the-data-we-dont-see/
Johanna Drucker: Graphesis. Visual Forms of Knowledge Production



http://giorgialupi.com/bruises-the-data-we-dont-see/

What is a data visualization?

Encodes information
Converts data channels (variables) into visual form

Uses marks to represent the data values



Methods of encoding data

Magnitude Channels: Ordered Attributes

Position on common scale
Position on unaligned scale
Length (1D size)

Tilt/angle

Area (2D size)

Depth (3D position)

Color luminance

Color saturation

Curvature

Volume (3D size)
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Spatial region
Color hue
Motion

Shape

Tamara Munzner. Visualization Analysis and Design.

@ Identity Channels: Categorical Attributes



Making marks

Marks are usually drawn using some combination of
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Jacques Bertin. Semiology of Graphics.




Gestalt principles of human perception

Using gestalt principles improves readability and reinforces meaning

Proximity Similarity

Closure Continuity
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Index, Icon, Symbol

Semiotics is the formal study of Its principles apply
equally well to language, art, traditional graphic design, and to data

visualizations.

Really, semiotics is a way of categorizing

Index (tread marks from car) Index (road is slippery) Symbol (needs cultural
Icon (photo of the scene) knowledge to understand)




Data as index, visualization as icon

 Dataisa (index or icon) of a
particular property or thing.

 [tisrepresented by a that encodes
the relevant data channels in some way.

A data visualization acts as a
a visual representation that allows
us to make sense of the data, if we know
how the symbol is made.



From object to visualization

Objects (people themselves) Data (measurement/icon)
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Channel and Encoding Marks
Channel 1: Height
Encoding: Length — Symbol

Channel 2: Age —
Encoding: Position



Changing the mark

The mark chosen can emphasize different aspects of the data




Changing the encoding

Changing the way we encode data also affects how we perceive it,
and what we can actually see.

Length/Position Area/Radius Color

Most accurate Least accurate



The importance of metaphor

Matching the encoding metaphor to your data makes a
visualization more readable.
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Data Visualizations should:

5. Support a user task.



User tasks

Compare bar height Read dot values See change btwn points

Focus on area under curve See size of change




Height

Changing the channel

Redefining a single channel can also shift how we read and
understand data, and the insights that we are able to get from it.

Height
Change in Height

Change in Height




Data visualization as story

What kind of story does your data tell?

Compare objects side by side
Group things together
Narrate a sequence of events
Show membership

Explain how things change

Show how individuals are connected.



Sankey diagram: a case study

Using different channels, encodings and marks can dramatically
change the focus of a visualization.



Food flow

Representing multiple layers of data at once

Food Flow Exports Uniited States v || All Food Categories




Land use

Building glyphs from marks

Land Use Explorer

Population
290,107,936 people

Overview

Crowding
31 people per sq. km
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Food Balance (tonnes)
In: 1,653,244,000 out: 1,568,776,000

Compare Countries

Food per person
36898 calories per day

How land is used
9161,920 hactares (total)

United States v

Land needed to grow food
686,617 hectares

||

Degraded Land

1,983,886 hectares, 20%

change in degraded
land area batween
1883 and 2003



Land use

GLOBAL POPULATION
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SOIL DEPLETION

Soil depletion caused by erosion snd overfarming is a growing concern.
particulady for dry and fragie ccasyatems. Creating sustainable

land fertilty 7 the best way to slow land
degradation in these vulnerable arcas. (UNEPISRIC, ogz)
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