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Mental Cities

Mental map exercises

o Where am | in the city?
o From here to there

o What's around here?

o Where | went and what | did



Mental Cities

What's so interesting about these maps?

Taking note of people’s intuitive strategies — as landscape architects
might use shortcuts taken by users or as park planners might in some
cities after the snow.



Mental Cities

- Individually tailored “Made for an audience of one”
- In a moment, ephemeral



Mental Cities

Directions

- Steps
- Intermediate goals
- Progressive disclosure



Mental Cities

Efficient

- Edited, only necessary information
- Shorthand notation to accompany verbal description



Mental Cities

Rotate and distort

Orientation eg. seaside maps
Geography

Geometry eg. rectilinear correction’
Scale

Detail, ‘granularity’



Mental Cities

Supportive

- Annotated
- Error detection, “If you reach the toll road, you've gone
too far”












The Image of the City — Kevin Lynch

Mental maps used by Lynch to isolate distinct features of a
city and deduce their impact on public experience



The Image of the City — Kevin Lynch

Imageability, or legibility, of a place

Five elements

1. Paths — routes

2. Edges — other lines eg. shoreline
3. Districts — realms

4. Nodes — foci, centres

5. Landmarks — architectural, natural



Locate / Describe

Mapping — systematically locating things
A map — representation of this

J.W.Jones
Jones-Live Map (1909)

Andrew McNally I
Photo-Auto Guide (c. 1907)






Locate / Describe

"A shift in perception is reflected in changing methods of mapping. Our
knowledge of the world allows us to see it in different ways, and this
manifests itself in new [graphic] representations.”

Emmet Connolly
Web developer, Google
blog.thoughtwax.com






LineDrive

o cartographic generalization techniques specifically designed to
improve the usability of route maps

o The generalization techniques are based both on cognitive
psychology research studying how route maps are used and on an
analysis of the generalizations commonly found in handdrawn route
maps

o They describe algorithmic implementations of these generalization
techniques within LineDrive, a real-time system for automatically
designing and rendering route maps



LineDrive

straighten wiggly lines
snap turns to right angles
expand regions with turns
contract long straight roads
label carefully

maintain overall orientation



Map Projections





https://www.youtube.com/watch?v=vVX-PrBRtTY
https://www.youtube.com/watch?v=vVX-PrBRtTY




A sphere tears
when you
flatten it



Many ways to tear it
van Wijk 2008



WHAT YOUR FAVORITE

Mﬁp QQOJECT\ ON | Vo oeR Grvre

SAYS ABOUT YOU |

MERCATOR

YOURE NOT'A (DMPLICATED PERSON. You LOVE THE
. MERCATOR PROTECTION; You JUST WISH IT WEREN'T
OQUARE. THE EARTHY NoT A SBUPRE, IT5 A CIRCLE .
Yo LIKE CIRCLES. TEORAY 15 GONNA BE A GIoD DAY!

YOU'RE NOT REALLY INTD MAPS.

YOU HAVE A COMFORTRBLE PAIR OF RUNNING SH0ES  YOU LIKE ISARC ASIMOV, XML, AND SHOES WITH ToES,
THAT YOU WEPR EVERYWHERE. YOU UKE COFFEE AND  YOU THINK THE SEGWAY GO A BAD RAR. YOU OWN 3D
ENTOY THE BEATLES. YOU THINK THE ROBINSON |5 GOGGLES, WHICH YOV USE T WIEW ROTRTING MODELS
THE BEST-LOOKING PROTECTION, HANDS DOWN. OF BETTER 3D GOGGLES. You TYPE IN DVIRAK.




NATIONAL GEOGRAPHIC ADOPTED THE WINKEL-TRIPEL IN
1998, BUT YOUVE BEEN A W FaN SINCE. ZoM5 BERRE

"NATGED SHOWED UR YOURE WORRED IS GETTING
PLAYED OUT, AND ARE THINKING OF SWITEHING To THE
KAVRAYSKIY, You OMCE LEFT A PARTY IN DISGUST WHEN
A GUEST SHOWED UP MEARING SHOES WITH TDES. YOUR
FAVORITE MUSICAL GENRE. 15 “PosT-".

YOU WANT To AVOID CULTURAL IMPERIALISM, BT
YOUVE HEPRD BAD THINGS ABOUT GALL- PETERS.
YOURE (ONFUCT-AVERSE AND BUY ORGRIIC. YOU
SE A RECENTIY=-INVENTED SET OF GENDER-NEUTRAL
PROMOUNS AND THINK THAT WHAT THE WORLD
NEEDS 15 A REVGLUTION 1IN COMSCIOUSNESS,.

THEY A MAPPING THE EARTH ON A 2D SURFACE 15
LIKE FLATTENING AN ORANGE PEEL, WHICH SEPMS
EASY ENOUGH To YbU. YOU LIKE ERSY SOLUTIONS, You
THINK WE WOULDNT HAVE. 50 MANY PROBLEVS IF WED
JUST ELECT MIR PEDPLE To (oNGRESS NSTERD
OF FOLMCIANS. YOU THINK AIRUNES SHOULD JusT BUY
FooD FReM THE RESTAURANTS NERR THE GRTES AND
SERVE 7AA7 ON BoPRD. YOU CHANGE YOUR CAR'S OIL,
BUT SECRETY WONDER IF You REALLY MEEZ O,

PLATE CARREE.
(EBUIRECTANGULAR)

-
YOUTHINK THS ONE 16 AINE.. YoU LIKE How! X anD Y
MAP T LATITUDE AND LONGITUDE. THE OTHER

PROTECTIONS OVERCOMPLICATE. THINGS. YOU) WANT HE
TO SToP ASKING PBOUT MAPRS S00U CAN ENTY DINNER.

\ioTeEOMonl R TTreERoyY




NEEDS 15 A REVGLUTION IN CONSCIOUSNESS,.

r

r

A GLOBE!

YES, YOURE VERY CLEVER.
PEIRCE QUINCUNCAL

p

e

YOU THMK THAT WHEW WE L00K. AT A MAR \WJHAT WE
RERLLY SEE 15 (URSELVES. PETER YOU FIRST AW

INCEFTRON, You SAT SILENT IN THE THERTER FoR

S HOURS. T FREAKS YOU OUT TO REAUZE AT

EVERYONE AROUND YU HAS A SKELETON INSDE THEM,
YOU A4UE RERLLY LCOKED AT YOUR HANDS,

REALLY? YOO KW THE WATERMAN? HAVEYOU SEEN
THE 1909 (AHILL MAP TS BASED— . Yiy) HAVE A FRAMED
REPRODUCTION AT HOME?! WHOR. ... LISTEN, FORGET
THESE QUESTIONS. PREYDU DOING ANYTHING TONIGHT?

http://xked.c
om/977/



Map Projections

Projections Types

o Azimuthal: Preserves direction from a central point
o Authalic: Preserves area

o Conformal: Preserves angles / local shapes

o Others? Combinations?



Encoding data on the Maps
Representing Spatial Position vs. Spatial Relationships

o Glyphs and Landmarks (discrete)

o Heatmaps / Isocurves (continuous)
o Choropleths

o Cartograms

o Flow Maps

o Thematic Maps









Glyphs and Landmarks

Ehe New lork 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
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Data as Points

data: categorical

encoding: colour






Data as Points



Data as Lines



Data as Lines



Data as Lines



Data as Charts



Data as Time



Mapping Earthquake



Encoding continuous data on the Maps

Isopleth

o Map which overlays
continuous data using a
third encoding channel

o e.g.lines of equal

magnetic declination

(first ever contour map by
Edmond Halley, 1701)



India Heat Wave;
week of May 24-30,
2015






Uber wait times,
SF





http://smokymountains.com/fall-foliage-map/
http://smokymountains.com/fall-foliage-map/




Encoding continuous data on the Maps

Isocurves
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o Map which uses curves to
encode direction data

-

o e.g. wind maps

(first isocurve, Edmond
Halley, 1686)
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Show topology



Show time



Show time



Encoding continuous data on the Maps

CARTE FICURATIVE DE LPINSTRUCTION POPULNEREE DE LN FRANCE.

T LN

Choropleths G

o Map in which areas are
shaded, coloured, or
patterned relative to a
data attribute value

o e.g. llliteracy in France

(first choropleth map,
Charles Dupin, 1826)
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Show contrast



Bush Vs. Kerry, 2004



Bush Vs. Kerry, 2004



BUSH

PCT. OF VOTE

Bush Vs. Kerry, 2004

The deep red down the center of this
map highlights the president’s
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Bush Vs. Kerry, 2004



Encoding continuous data on the Maps

Cartograms S'I‘ATISTIQUE FIGURATIVE

-_‘k

o Map in which areas are SUPERFICIE
I millimetre carre represeonte

scaled and distorted R 055 Kilemires carrés
relative to a data attribute o,
value

o e.g.Lland Area
(first cartogram, Emile
Levasseur, 1868)







Encoding continuous data on the Maps

Obesity Map (Dorling Cartogram)
Vadim Ogievetsky



Encoding continuous data on the Maps

Obesity Map (Dorling Cartogram)
Vadim Ogievetsky



Economic Output @ Each hexagon represents G.D.P. growth, 2011 to 2012

$2.7 billion in G.D.P. | | ——
In this map, geography is distorted so that each 2 4 5 5 +10%

country is sized aceording to its economic
output in 2012, The countries are colored by their
rate of growth; more established economies tend to
grow more slowly.

China is both highly productive and

growing rapidly. Considering individual
provinces conveys its impressive scale: MOMGOLIA
Guangdong, just one of 31 Chinese
provinces, has an economic output
greater than Indonesia.

NORTH KOREA

SOUTH KOREA

CHINA

Japan and South Korea
have large economic
output, but growth has

TAIWAN slowed as they have
caught up with the West
and innovation becomes
more difficult.

Rising wages and risk in
China are encouraging
businesses to consider
alternatives, including

.
Cambodia, Vietnam and F'H”-ﬂgﬂ”:"%
the Philippines.

MALDIVES

BRUNMEI

MALASYSIA
SINGAPORE

MNEW YORK




Population © Each hexagon represents G.D.F. per capita, 2012

500,000 people [ [ p—— —
Sizing by population instead gives an estimate of a 12 5 10 220K

country’s economic potential, at least for labor-based
manufacturing. The color here shows the economic
output per capita: a measure of how effectively that
potential has been realized, and a proxy for labor cost.

Despite its large population, India's troubles
building an efficient transportation network, its
bureaucratic land regulations and turbulent
labor relations have slowed investment and MONGOLIA
growth there.

NORTH KOREA

LLLE,
CHINA JETH RS
PAKISTAN

Japan has one of the
highest per-capita G D P's
in the region. Some
Japanese manufacturers
are moving operations to
countries with very low
G.D_P. per capita, like
Cambaodia, to take
advantage of cheap labor.

INDIA

Wietnam, Thailand and
the Philippines each
have a population
close to a large
Chinese province and

have similar or lower
wages, making them
MﬂLEiWES attractive alternatives

fo China.
2
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September 4, 2008

What Your Global Neighbors Are Buying

How people spend their discretionary income — the cash that goes to clothing, electronics, recreation, household goods, alcohol — depends a
lot on where they live. People in Greece spend almost 13 times more money on clothing as they do on electronics. People living in Japan spend
more on recreation than they do on clothing, electronics and household goods combined. Americans spend a lot of money on everything.
Related Article

CLOTHING & FOOTWEAR | ELECTRONICS | ALCOHOL & TOBACCO = HOUSEHOLD GOODS | RECREATION

SIGN IN TO E-MAIL OR SAVE THIS FEEDBACK

Boxes represent selected countries and are |FER CAFITA SPENDING

scaled according to total spending in 2007. 0 $1|0n 200 400 1,000

Roll over countries fo see

spending figures. .

Includes new clothing and footwear as well as cleaning and repair. Excludes sports-related footwear.


http://www.nytimes.com/interactive/2008/09/04/business/20080907-metrics-graphic.html
http://www.nytimes.com/interactive/2008/09/04/business/20080907-metrics-graphic.html

Encoding continuous data

Flow maps

o Transportation of
passengers in Ireland 1837
print by Henry Drury
Harness

o Map shows transportation
by means of shaded lines,
widths proportional to
amount (passengers)
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Encoding continuous data — Flow Maps

o A huge and impressive twenty three foot long chart showing 5,885 years of
history, from 4004 B.C.. to 1881 A.D.

o Firstissued in 1871, Adams put out several editions in many formats.

o Rosenberg and Grafton in "Cartographies of Time" say that as a timeline, Adams
Synchronological Chart "was nineteenth-century America's surpassing
achievement in complexity and synthetic power."



Adams
Synchronological
Chart (detail)





http://hint.fm/wind/
http://hint.fm/wind/

ﬁ January 1

M

January

June-July 0 1000 2000 km

December ©® Cornell Lab of Ornithology





http://www.nytimes.com/interactive/2012/11/07/us/politics/obamas-diverse-base-of-support.html
http://www.nytimes.com/interactive/2012/11/07/us/politics/obamas-diverse-base-of-support.html

Thematic Maps

o Information representation that uses a map metaphor

o Might not encode any data



Desire map of the world

o This map was compiled using Google's autocomplete results for "how
much does a * cost" for every country in the world


http://www.fixr.com/blog/2015/04/17/world-of-obsessions/
http://www.fixr.com/blog/2015/04/17/world-of-obsessions/

Realtime map of lightning strikes

o The detection system is volunteer community effort. Anyone who wants to can
buy a detection kit (for around 200 Euro) and hook it up to the Internet to
provide strike data


http://en.blitzortung.org/live_lightning_maps.php?map=30
http://en.blitzortung.org/live_lightning_maps.php?map=30

Realtime map of lightning strikes

o Stefano Maggiolo made a map of how much the time zones of the world vary
from solar time. The darker the colour, the more the deviation


http://blog.poormansmath.net/how-much-is-time-wrong-around-the-world/
http://blog.poormansmath.net/how-much-is-time-wrong-around-the-world/

Realtime satellite map

o Skybox's constellation of micro-satellites is putting out the world’s first
commercial, high-resolution, HD video of Earth from space. Here you can see
Mapbox Streets paired with this video from SkySat-1





http://www.michaelpecirno.com/minimal-maps/
http://www.michaelpecirno.com/minimal-maps/










