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venn diagrams

-show all possible relationships




venn diagrams

-get messy fast




euler diagrams

-show only existing relationships V

AMrCm




euler diagrams

-show only existing relationships V
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venn & euler diagrams

-adjust for area

animal

-starts getting tricky!
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visualizing sets with constraints
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kelp diagrams

-cities on a map

-metabolic network

21



today . ..

22



MAPS

23



-landmarks
-discrete data
-continuous data
-choropleths
-cartograms

-projections
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Rendering Effective Route Maps: Improving Usability Through Generalization

Maneesh Agrawala Chris Stolte
Stanford University "
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Figure 1: Three route maps for the same route rendered by (left) a standard computer-mapping system, (middle) a person, and (right) LineDrive, our route map rendering system,
The standard computer-generated map is difficult to use because its large, constant scale factor causes the short roads to vanish and because it is cluttered with extrancous details such
as city names, parks, and roads that are far away from the route. Both the handdrawn map and the LineDrive map exaggerate the lengths of the short roads to ensure their visibility
while maintainaing a simple, clean design that emphasizes the most essential information for following the route. Note that the handdrawn map was created without seeing cither the

standard computer-generated map or the LineDrive map.

Abhstract

{Handdrawn map courtesy of Mia Trachinger.)

RECOMMENDED READING

T IO ST T IS AP e PICS eI T 5o O CaTTO T AP L eTeTaT
ization techniques specifically designed to improve the usability of
route maps. Our generalization techniques are based both on cogni-
tive psychology research studying how route maps are used and on
an analysis of the generalizations commonly found in handdrawn
route maps. We describe algorithmic implementations of these gen-
cralization techniques within LineDrive, a real-time system for au-
tomatically designing and rendering route maps. Feedback from
over 2200 users indicates that almost all believe LineDrive maps are
preferable to using standard computer-generated route maps alone.

Keywords: Information Visualization, Non-Realistic Rendering, WWW Applica-
tions, Human Factors

Recently, route maps in the form of driving directions have
become widely available through the Web. In contrast to hand-
designed route maps, these computer-generated route maps are of-
ten more precise and contain more information. Yet these maps are
more difficult to use. The main shortcoming of current systems for
automatically generating route maps is that they do not distinguish
between essential and extraneous information, and as a result, can-
not apply the generalizations used in hand-designed maps to em-
phasize the information needed to follow the route.

Figure 1 shows several problems arising from the lack of dif-
ferentiation between necessary and unnecessary information. The
primary problem is that current computer-mapping systems main-
tain a constant scale factor for the entire map. For many routes, the
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Satellite Photos - Japan Before and After Tsunami - NYTimes.com
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eNnoe Map of the Damage From the Japanese Earthquake - NYTimes.com
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Ehe New JJork Eimes  Asia

Map of the Damage From the Japanese Earthquake

An interactive map and photographs of places in Japan that were damaged by the March 11 earthquake and tsunami.
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m®NoO Mapping America — Census Bureau 2005-9 American Community Survey - NYTimes.com
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Ehe New JJork Times
Mapping America: Every City, Every-Block ... suu e vew o @ rwitter o g Faceboos

Browse local data from the Census Bureau's American Community Survey, based on samples from 2005 to 2009. BecaliewvtResdehnMas $40)b
samples, they are subject to a margin of error, particularly in places with a low population, and are best regarded as estimates
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Ebb & Flow — interfsce

GCoogle Maps  Wikipedia UThiking ¥ poetry-vis ¥ Apple Yahoo! YouTube News ™ Popular ™

EBB & FLOW

Some really neat data visualization from showing the ebb & flow of people in New York City and if you would like
to see more they have it for . and too. For more on how they did it read this

SAM

New York City



http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows
http://interfsce.com/chronicles/2013/10/1/ebb-flows

data as lines

[[fathom.info/allstreets/

http


http://fathom.info/allstreets/

: a- B | ‘
’@'¢©©

v

.. G ] Catch Composition

B SANDLANCE
SALMON

data as|_ >
Charts B FLATFISH

—1 1Km B SANDFISH
0 5 10 20 B OTHER

http://alaska.usgs.gov/science/biology/seabirds foragefish/foragefish/Aleutian/results.php



http://alaska.usgs.gov/science/biology/seabirds_foragefish/foragefish/Aleutian/results.php
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bin the data

January 2011 L—OTI(°C) Anomaly vs 19511980
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Wind Map
first weather map
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Kerry vs Bush, 2004
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2004 Popular Vote

Bush

62 million

59 million

Kerry

Amount of red and blue shown on map

Bush 2 500,000 mi°

Kerry 525,000 mi-

Matthew Ericson, NY Times
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What New Yorkers Like and Don't Like About Their City - Interactive Graphic - NYTimes.com
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New Yorkers Assess Their City

How New Yorkers feel about everything from fire protection to rat control, taken from a survey of thousands of residents by the city last year.
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rectangular cartogram
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Apportionment Map of the United States
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Diffusion-based method for producing

density-equalizing maps

Michael T. Gastner and M. E. J. Newman*

Center for the Study of Complex Systems and Department of Physics, University of Michigan, Ann Arbor, M| 48109

Edited by Michael F. Goodchild, University of California, Santa Barbara, CA, and approved April 2, 2004 (received for review January 13, 2004)

Map makers have for many years searched for a way to construct
cartograms, maps in which the sizes of geographic regions such as
countries or provinces appear in proportion to their population or
some other analogous property. Such maps are invaluable for the
representation of census results, election returns, disease inci-
dence, and many other kinds of human data. Unfortunately, to
scale regions and still have them fit together, one is normally
forced to distort the regions’ shapes, potentially resulting in maps
that are difficult to read. Many methods for making cartograms
have been proposed, some of them are extremely complex, but all
suffer either from this lack of readability or from other pathologies,
like overlapping regions or strong dependence on the choice of
coordinate axes. Here, we present a technique based on ideas
borrowed from elementary physics that suffers none of these
drawbacks. Our method is conceptually simple and produces use-
ful, elegant, and easily readable maps. We illustrate the method
with applications to the results of the 2000 U.S. presidential

this kind are known as value-by-area maps, density-equalizing
maps, or cartograms.

The construction of cartograms is a challenging undertaking.
A variety of methods have been put forward, but none is entirely
satisfactory. In particular, many of these methods produce highly
distorted maps that are difficult to read or projections that are
badly behaved under some circumstances, with overlapping
regions or strong dependence on coordinate axes. In many cases
the methods proposed are also computationally demanding,
sometimes taking hours to produce a single map. In this article
we propose a method that is, we believe, intuitive, but also
produces elegant, well behaved, and useful cartograms, whose
calculation makes relatively low demands on our computational
resources.

Previous Methods for Constructing Cartograms
Mathematically, the construction of a (flat 2D) cartogram

RECOMMENDED READING

to take the most common example,‘ the human populatioﬁ.
For instance, we might wish to show votes in an election,
incidence of a disease, number of cars, televisions, or phones in
use, numbers of people falling in one group or another of the
population, by age or income, or any of very many other variables
of statistical, medical, or demographic interest. The typical
course under such circumstances would be to choose one of the
standard projections for the area of interest and plot the data on
it with some color code or similar representation. Such maps,
however, can be misleading. A plot of disease incidence, for
example, will inevitably show high incidence in cities and low
incidence in rural areas, solely because more people live in cities.

3T, T,) T, T, oT.oT, p(r)
ax,y) = ox dy dy ax p’

(1]

where p is the mean population density averaged over the area
to be mapped. (This choice of normalization for the Jacobian
ensures that the total area before and after the transformation
is the same.)

Eq. 1 does not determine the cartogram projection uniquely.
To do that, we need one more constraint; two constraints are
needed to fix the projection for a 2D cartogram. Different
choices of the second constraint give different projections, and

D B T ™ oA D L ] .
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do they work?
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FLATTENING THE GLOBE
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latitude, longitude




http://www.oocities.org/suzy gillece/


http://www.oocities.org/suzy_gillece/

many ways to tear...

Unfolding to...

...the coastline of the earth.

van Wijk 2008



WHAT YOUR FAVORITE

MaP HRagECTiON

SAYS ABOUT YOU

YOURE NOT'A (OMPUCATED PERSON. YU LVE THE
MERCATOR PROTECTION; YoU JUST WISH T WERENT
OQUARE. THE EARTHS NOT A SQUARE, IT5 A CIRCLE .
You LIKE CIRCLES. TEOAY 5GONNA BE A GioD DAY

YOU HAVE A COMFORTRBLE PAIR OF RUNNING SHOES  YOU LIKE ISARC ASIMOV, XML, AND SHOES WITH TOES,
THAT YOU WEPR EVERYWHERE. YOU UKE COFFEE AND  YOU THINK THE SEGWAY GOT A BAD RAP. YOU OWN 3D
ENTOY THE BEATLES. YOU THINK THE ROBINSON |5 GOGGLES, WHICH YOU USETO VIEW ROTRTING MODELS
THE BEST-LOOKING PROTJECTION, HANDS DOWN. OF RETTER 3D GOGGLES. You TYPE IN Dvorak.




WINKEL-TRIPEL

4

NATIONAL GEOGRAPHIC ADOPTED THE WINKEL-TRIPEL IN
1998, BUT YOUVE BEEN A W-T FAN SINCE ZOM5 BERRE

“NATGED SHOWED LR YOURE WORRED IT% GETTING
PLAYED OUT, AND ARE THINKING OF SWITCHING To THE
KAVRAYSKIY, YOU ONCE LEFT A PARTY IN DISGUST WHEN
A GUEST SHOWED UP WEARING SHOES WITH TDES. YOUR
FAVORITE MUSICAL GENRE. 1S “PosT-".

HoBo -DYER

=~y

. w‘ ‘3"\
___ ¢ ]

YOU WANT To AVOID CULTURAL IMPERIALISM BUT
YOUVE HEPRD BAD THINGS ABOUT GALL- PETERS.
YOURE (DNFUCT-AVERSE AND BUY ORGANIC. YOU
USE A RECENTIY-INVENTED SET 0F GENDER-NEUTRAL
PRONOUNS AND THINK THAT WHAT THE WORLD
NEEDS 15 A REVGLUTION IN CONSCIOUSNES.

A GLOBE!

(GOODE HOMOLOSINE

THEY SAY MAPPING THE EARTH ON A 2D SURFACE. 15
LKE FLATTENING AN ORANGE PEEL, WHICH SEEMS
EASY ENOUGH ToYoU. YOU LIKE ERGY SOLUTIONS. You
THINK WE WOULDNT HAVE 0 MANY PROBLEMS IF WED
JUST ELECT MIRTAL PEOPLE To (oNGRESS NSTEPD
OF POLITICIANS. YOU THINK AIRUNES SHOULD JUST BuY
Fo0D FROM THE RESTAURANTS NERR. THE GATES AND
SERVE 7HAT ON BoPRD. YOU CHANGE. YOUR CARS OIL,
BUT SECRETLY WONDER If YoU REALLY AEED TO.

PLATE CARREE.

(EBOIRECTANGULAR)

YOU THINK THE ONE 16 FINE.. YOU LIKE How XAanD Y
MAP T LATITUDE AND LONGITUDE. THE OTHER

PROTECTION S OVERCOMPLIGATE THINGS. YOU WANT NE
TO STOP ASKING ABOUT MAPRS S0YOU CAN ENToY DINNER.

WATERMAN BUTTERRY




. . S Hinr VNV ONVWE AND LVUNGLHIVDE. IRE VirfEx
YOURE (DNFUCT-AVERSE AND BUY ORGANIC. YOU PROTECTIONS OVERCOMPLIGATE. THINGS. YoU WANT ME
USE A RECENTY-INVENTED SET OF GENDER-NEUTRAL TO STOP ASKING RBOUT MARS S0YOU CAN ENJoY DINNER.
PRONOUNS AND THINK THAT WHAT THE WORLD

NEEDS 15 A REVGLUTION IN CONSQIOUSNES.

A GLogE! WATERMAN BUTTERRY
LOBE™!

YES, YOURE VERY CLEVER.

PEIRCE QUINCUNCAL REALY? YOU kNoW THE WATERMAN? HAVEYOU SEEN
THE 1909 (AHILL MAP [T BASED— . YOU HAYE A FRAMED
REPRODUCTION AT HOME?! \JHOA. ...LISTEN, FORGET
THESE GUESTIONS. PREYOU DOING ANYTHING TONIGHT?

y

YOU THINK THAT WHEN WE LOOK. ATA MAR, WHAT WE
REALLY SEE 15 CURSELVES. PFTER YOU FIRST SAW
INCEPTION,, You SAT SILENT IN THE THEATER RR
SIX HOURS. T FRERKS YOU OUT T0 REAUZE THAT I HATE YOU.
EVERYONE RROUND YoU HAS A SKELETON INSDE THEM,

YOU AHAVE RERLLY LCOKED AT YOUR HANDS,

http://xkcd.com/977/



http://xkcd.com/977/
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13

Facets

Increasingly, 3D data acquisition techniques, such as laser scanners,
are used to bring the physical world into a digital form. Power-
ful computers that are equipped with large amounts of memory can
be credited for this increase in use. Laser scanners produce point
clouds—unorganized 3D points. Analysis and rendering of these
point clouds are most efficiently done when the points are connected
to form facets—planar entities.

13.1 Triangles

The subject of triangles as taught in high school constructed them
from angles, edge lengths, and trigonometric functions. Typically,
we dealt with one triangle. In computing and visualization, we also
encounter triangles; however now they exist in rather large numbers.
Some objects consist of up to 1,000,000,000 triangles.

We present a brief review of triangle facts. Everything in this
review holds for both 2D and 3D triangles.

Triangle. A triangle is a 2D or 3D object defined by three vertices

we 27a wa wurhoros +ho v aro nainte 1 O Ar 2D



