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Map Design for Interactive
and Mobile Devices

(Muehlenk@lfs 2013)

“All maps are a form of geo-
communicationThey are designed
to comhunicate something
abeut ourspatial environment to
amap-reader or user... Geo-
communication is at the core of
defining what a map is because it
exemplifies what a map does.”
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Map Design for Interactive
and Mobile Devices

(Muehlenk@lfs 2013)

“All maps are a formyof, geo-
communication. They are designed
to communicdte something
about our spatial environment to
a map réader oer\user... Geo-
commiutication'is at the core of
defining what a map is because it
exemphfies what a map does.”

<Excellent maps are designed with a
communicative purpose [in mind]. A
map that merely represents data is no
more useful than an encyclopedia.”
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Learning Objectives

. Understand the drastically changed (and changing)
professional context of mgodern)cartography.

. Be able to distinguish between and understand the purpose of
the two major types of maps:reference and thematic.

. Know the limitations of\popular online and mobile reference
maps. (Technical track: Know how to get around them)

. Be able to distinguish between types of thematic maps and
choose theorrect type for a given geocommunication
need.

. Havé-an understanding of some of the computing-oriented
innovation going on in cartography (i.e. spatialization)
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HOME » NEWS » WORLD NEWS » EUROPE » SPAIN

The Telegraph ©

14,000 years ago G 1852167

Archaeologists have discovered what they believe is man's earliest map
almost 14,000 years ago.
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s - from: 602 townsend street, san francisco, ca to: 345 park avenu

m http://maps.google.com/

Maps Local Search Directions

Google 602 townsend street, san francisco, ca | b4 1345 park avenue, san j@sg

Maps BETA  Start address End address

| (Search) B

Map - Satellite™*"'
,‘Pl.ea} G B Email @ Link to this page

Wa : 602 Townsend St

San Francisco, CA 94103,
USA

s AN PN : & addessy 345 Park Ave

~

K I [ NS \ San Jose, CA 95110, USA
| § by 47 mi (about 43 mins)

everse directions

0. Head northeast from Townsend St -
go 0.0 mi

Turn right at 7th St - go 0.5 mi A

Bear left at Mississippi St -
go 0.2 mi

N 1=

Turn left at Mariposa St - go 0.1 mi

PN

Turn right into the 1-280 S entry ramp
to Daly City/San Jose - go 2.1 mi

Take the US-101 S ramp to San Jose
- go 40 mi

Ion

la »(

N I
(=]

. Bear right onto the CA-87 ramp -

nn N mi

®
N (Jackson 2005)

http://www.w3.0rg/2005/Talks/0513-webplatform/



http://www.w3.org/2005/Talks/0513-webplatform/

ison, wisconsin

ctober 12-14, 2011
Q e Madison Concourse Hotel

A PERCR A yofarnathouse ;.ﬂ-d
CARMQGRA & INFORMATION DESIGN

TECH NEUE' PUBLIC SERVICE*GEOHACKING *MAP COLLECTION *ART *RESEARCH=GEODESIGN

N
Goog@\/laps: There are very few cartographers involved



(Muehle%@?s 2013)
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Map Design for Interactive
and Mobile Devices

(Muehlenk@us 2013)

“Today, a majority of online and
mobile maps are created by
computer scientists, Web
designers; or;Self-taught coders...In
essence, 1t seems the craft of online
mapmraking has developed without
too'much input from the discipline
of cartography itself.”
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Map Design for Interactive
and Mobile Devices

(Muehlenk@us 2013)

The dominange*of computer science
in cartography will persist unless
“academic programs can synthesize
thé massivézamount of new
knowledge dealing with online and
interactive maps and contribute
back to those actually designing
maps .
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The 10 Most Popular Apps in the U.S. O

Average monthly users (18+) of the most popular smartphone apps in\WN®#nhited States in 2013

Facebook 86.1Tm

L\

N

Google Play 60.9m

Google Search 59.7m

YouTube 55.7m

Pandora Radio

Gmail

Google Maps

p Suite*

App

Yahoo Stocks

Apple

vicludes iTunes, App Store and Game Center

ource: comScore MaShabh StatiSta 5

http://www.statista.com/chart/2082/top-smartphone-apps-2013/



http://www.statista.com/chart/2082/top-smartphone-apps-2013/

| NON jf: Google Maps .‘“."\'K+

zns f Share

Q—/}- & https:/iwww.google.com/maps/@40.4523885,-82.368469,2z 2+~ & | (B>~ cooge a2 =~

i
|
|
' S
|
|
|
: 2
| Q(\
l! | Q Q\\ 3 Finland
,’/ 0 Iceland SwedenF : |
/, | - 4 n .
s / e O Ny ; ussi:
United ~
,1 { K- « i~ ‘
il / Canada nodonE Poland | A
Y \ \ g \\\\ #h; ' % Gemany . !quaine ‘ . : :
Aongolia ol ! oy \ - \ I g\ Ws ) l‘(azakhs!an \
" ’ : LA spein= VA - W Sk
A | . T o | " s
<= | e Q- worn
I 4 1 . ] »
outh Korea | acific Atlantic ‘ e : Afghanistan
| Ocean Ocean ) JHiraq s ran ¥
: Algeria Libya Egypt Pakistan S
\.ailg;\d : | ~‘Saudi Arabia india .,n
! C 2L 3 v i Chad R
« ! J . . ¥or > - ‘
| ' Venezuela g Ty (lNigena’s 1 vhiopla
: Colombia | ) (| | T i '
—-----lf:;o;\;;i; """" F:“"N-e;: """""" ;'"" "0""'"" U TTTTTTTTTT IO R RSO R L - .7'5'5'1?:3656"‘“”& """"""""""""""
apua A . \ M
' Guinea , . Brazi -~ \Tanzania
oo e T Angola '
Bolivia LT _
% ol | Namu::s N Madagascar Indian
Australia H South e P! Soutf! tswana, A~nan
A E Pacific Atlantic : °
: Ocean ‘ Ocean South Africa
| | -
. & : ' Argentina .
nd | J.
: /, “
/’ 3 . —
Earth : ‘ M — T A

Map data ©2014 Terms Privacy 2000 miu




D! Mashup | Cartastrophe +

‘s cartastrophe.wordpress.com/category/mashup/ = v Googls UL AT T B 2 =~ =

August 2014
October 2012
June 2012
April 2012
January 2012

A 4
ChavsaJda m .,,, September 2011
_&w Nisats == M February 2011

January 2011
December 2010
October 2010
September 2010
June 2010

May 2010

March 2010
February 2010
November 2009
October 2009
September 2009
August 2009
July 2009

June 2009

Andy Woodruff
Atlas of Design
Axis Maps blog
indiemaps
Making Maps
Strange Maps

FlowingData

Animated (1)
Author Criticism (5)

L hamolieth (S

n‘aps.googlc.cor*‘n.""naos."'ns?ic_UTFa&hI_en&l_h&msa_O&msid_113923/'08338551641006 00047caa...374421e4&source=embed&l|=32.953368,70.252075&spn=1.613255,3.845215&z=B&source=embed

http://cartastrophe.wordpress.com/2010/03/22/a-war-without-humans/
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Map Design for Interactive

i Whotile beics “The forthcomirig pages demonstrate
just how different\Web
cartography(s from paper
mapping,bit they will also impress
onyouthie fact that, for all of the
differénces, many of the core tenets
of eartography remain intact”.

(Muehlentf@ds 2013)
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Attributions

Some maps © OpenStreetMap contribuidrs,(Www.openstiegtmap.org/copyright)



http://www.openstreetmap.org/copyright
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2. Be able to distinguish between and understand the purpose of
the two major types of maps:reference and thematic.
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The two types of most commonl QQ
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Well-known mobile map apps:

Nokia HERE Maps
Google'Maps app Apple Maps app



O

The 10 Most Popular Apps in the U.S. O

Average monthly users (18+) of the most popular smartphone apps in\WN®#nhited States in 2013

Facebook 86.1Tm

L\

N

Google Play 60.9m

Google Search 59.7m

YouTube 55.7m

Pandora Radio

Gmail

Google Maps

p Suite*

App

Yahoo Stocks

Apple

vicludes iTunes, App Store and Game Center

ource: comScore MaShabh StatiSta 5

http://www.statista.com/chart/2082/top-smartphone-apps-2013/
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00 & In Climbing Income Ladder, ... 3

@ /i @ www.nytimes.com/2013/07/22/business/in-climbing-income-ladder-location-matte @ i = ] ( v Google

Ehe New JJork Times u.s.

Advensement

Help us achieve a future where
no child dies from a parent's gun

-am Nade Crawel, Nather

In Climbing Income Ladder, Location Ma

A study finds the odds of rising to another income level are notably low in certain
cities, like Atlanta and Charlotte, and much higher in New York and Boston. Q

The chance a child < >
raised in the 0

bottom fifth
rose to the
top fifth
Boston: 5.8%
B e
L 0% _ - New York: 9.7%
15% SE:11.2%
10% .
B
LA:S.6% : _ ' A Chariotie: 4.2%
e e fthis i
qual to family incom e Atlamta: 4.0%
{ more than S70,000
the child by age X n arcas ke Atlanta
¢ more than $100,000 uowarce mobility appoars
N age s

0 be substanlally lower
$ian in any other rich
country.

By DAVID LEONHARDT  PUBLISHED: JULY 22,2013 @ 536 COMMENTS

ATLANTA - Stacey Calvin spends almost as much
time commuting to her job — on a bus, two trains and
another bus — as she does working part-time at a day

; 201 . !
adxnn &adxnnix=1413893307-tzZKSTiXijPUEQPFrSYWyA f

TIIT IIRT T eUT A A B 9 YT ORIT wIT TTT



http://www.nytimes.com/2013/07/22/business/in-climbing-income-ladder-location-matters.html?adxnnl=1&pagewanted=all&adxnnlx=1413893307-tzZKSTiXijPUEQpFrSYWyA
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Foreign fighters flow to Syria ’\\

An estimated 15,000 militants from at least 8o nations are believed to have entered Syria to help o e regime of
according the CIA and studies by 1SCR and The Soufan Group. Many of these fighters are bedifved Qb ined units
cifheir mative countricS.

Islamic State. Western officals are concerned about what these individuals may do upoa
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MAP: The best places to be a Twin Cities transit
commuter

Posted by: Eric Roper

“ comments | print

Updated: October 7, 2014 - 5:43 PM
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2 Minneapolis officers praised for saving man
stabbed downtown

http://www.statista.com/chart/2082/top-smartphone-apps-2013/

an with dog shoots up 19 Bar, wounding two
pefore fleeing

Click here to see the rull map, with a legend.

inneapolis seeks high-rise for Nicollet Hotel
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Election maps:
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Berliner y& Morgenpost Bundestagswahl 2013 in Berlin Alle Stimmen der 1709 ale

Bitte Adresse eingeben (z.B. Friedrichstr. 205) “

So hat Berlin gewahit
(Zweitstimmen)

Klicken Sie auf die Parteien
fur die Hochburgen (Top
10).

1. CDU 28,5%

2. M SPD 24,6%

3. M Linke 18,5%

4. M Grine 12,3%

5. M A 4,9%
6. M Piraten 3,6%
7. FDP 3,6%
: Q v K’
Sonstige 4,0% v N
Direktkandidaten

(Erststimmen)

» Diese Berliner sind im
Bundestag

\~.
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Map data ©2014 GeoBasis-DE/BKG (£2009), Google | Terms of Use
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Julius T g ' PPtz Klack, Quelle: LandeswEWIGHEAN Berlin, 280021 3
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'ECH -WAHLER KNA RGEBNIS KLEINPARTEIEN HARTZ-IV
http://berlinwahlkarte2013.morgenpost.de/ [ Kieinen grob vaus A Sy
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Honolulu HI: GB-CHI to DET-NY]
Scranton PA: DET-NY] to TB-PIT

FOX LATE
v >

- Philadelphia xécisco -- Joe Buck, Troy Aikman [AK; HI]
-Atlanta @ Min -- Chris Myers, Ronde Barber

UPDATES:
|a :

M http://5068ports-.com/nfl.php?yr=2o1 A& wk=4

dar Rapids |A; Madison and Wausau WI; Marquette
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Spatial Computing — University of Minnesota

Learning Objectives

. Understand the drastically changed (and changing)
professional context of medern‘¢artography.

. Be able to distinguish between and understand the purpose pf
the two major types of maps:axreference and thematic.

. Know the limitations of pepular online and mpbile reference
maps. (Technical traek: Know how to get aro them)

. Be able to distinguish‘between types of thematic maps and
choose the ¢orrect type for a given geocommunication need.

. Havesamdnderstanding of some of the computing-oriented
innovation going on in cartography (i.e. spatialization)
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WEDDING EVENTS:

Ceremony

The Wit Hotel
201 N. State St.
Chicago, IL 60610

Reception
Signature Room

John Hancock Center
875 N. Michigan Ave.
Chicago, IL 60611

Main Hotel

The Drake Hotel
140 E. Walton PI.
Chicago, IL 60611

Brunch

Wiener Circle
2622 N. ClarksSt,
Chicago, I60614
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Spatial Computing — University of Minnesota

Limitations of popular offine
and mobile referencemaps:

1. Inaccurate répresentations (e.g.
Mercator projection)
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“Take an orangesand draw something
on it -- say{“a~“human face. Now
carefully remove the peel, trying to
keep it _in) onexpiece, and flatten it
against ‘wyour Kitchen table. You'll see
that \dh méaking a two-dimensional
ebject out of a round one, something
hras to.give. Either the face gets
distorted and looks all ' mushed out,' or
inHflattening the peel, it breaks into
segments, dividing the face as well into
Several parts.”



.. O . . / \W/ List of map projections - Wiki...

@) @ en.wikipedia.org/wiki/List_of_map_projections i)~ ¢ | (B~ Google

wa 2 =~ =

Croad ascoun! Log n

Atice Tak Road St View history |Soarcr al

wikipemiA  List of map projections

Ihe Frew Lan yohogueds

From Widpecia, e froe encycicpeda
»
o:.” This listtable provides an overview of 1he most signi®cant map projections, induding those |sted on Wikipecia. & is sortabie by the man fieids. Inclusicn in the tabie Is subjective, as detiniive Nst of map projections.
e Contents ["ida)
Cuert ewerrs <
ARedon atee 1 Table of projecsons
Dosate 2 Wegoss 2 Koy
Wirress Shep 2.1 Type of projection
rasecten 22 Proporties
‘g 3 Notes
Abou! Whiged & 4 Further roading
Conmusity po
Rocent cranges
Co=tact pagu Table of projections wa
Tocks
Weat incs here Projection 3 ¢ | Properties ¢ Creator Ey Notes
Farated chasges
rectangular
Lpcas Se _Eﬂu nQ merndians are conserved.
Spocal pages il Equidstant Marinus of Tyre 1
Perrasen S « rectanjuar the equator as the standard paraliel.
Puge =doorasen » la caro paraldlozeaTraique
Wiedala tem
Cim this page
Pristuszent Mercator Co nstant bearing (rhumb Ines) are straight, Ading navigation. Arcas Infate with Iattude, decoming so extreme that the map cannct show the
Craute a boak - W o 1568 A
Dorwmicad ks POF
Providio verscn
Largoges [+ ]
Esguad
Frargas Gauss-Kriger
SR » Gissns coniorraal This transverse, ellpsoldal form cf the Mercator is finte, unie the oguatcral Mercator. Forms the basis of the Universal Transverse Mercator system.
Pycoasen ) 4 Traraverse N
2581 e
Gall steroographic Intended to resembie e Mercaor whie 350 dsplaying the poles. Standarc paralicls at 45°N/S.
wrriar 13 Begar Braun Is horzontally stretchod versicn with scale comoct at ogquator.

Compromise |Osboen Maltiand Miler 1942 Intended to resembie e Mercator whie 350 dsplaying the poles.

Equal-arca Johann Hainrich Lambert  |1772 Saancard paraliel &t e equator. Aspect ratio of i (3.14). Base projection of the cyindrical equakarea family.

Equal-arca Waker Schrmann 1910 Horizentaly compressed verscn of the Lambert equal-area. Has standard paralels at 30°N'S and an aspect ratio of 2.35.

Iquu surtace (= Craster rectangaiar)

http://en.wikipedia.org/wiki/List_of_map_projections
el T T

Horizentaly compressed verscn of the Lambert equal-area. Standard paraie’s ot 45°N/S. Aspect ratho of ~1.6. Simiar is Bathasar: proecton with

1888
standarc paraliels at 50"N'S.



http://en.wikipedia.org/wiki/List_of_map_projections

8 2 2|~

WIKIPEDIA
e Frew Lan yohoguedan

Nai= page

Co=terts

Features cordern
Cuert everrs
Rescon asce
Dosate 2o Wiegoss
Wirress Shep

rieracion
Hep
Abou! Whiped s
Connusiy o
Fiscert cranges
Co=tast page

Tocks
What ines here
Farated chasges
Upoes Se
Spaoc el pagans
Purrrascent i
Fuage =lzerrador
Wiedala 2o
Gt thés page

Pristuaezort
Croate a book
Dorwmicad ks POF
Providio verscn

Largoaages [+
Esguad
Frasghs
SN
Pyctaseh

2581 e

Amice Tak

List of map projections

Road Ect  View hstory

Croad azcou! Log n

Soarch

al

From Widpecia, e froe encycicpeda

This listhabie provides an cverviow of the most signifcant map projections, induding those Iisted on Wikipedia. & is sorabie by the main ficids. Inclusicn in the tabie Is subjective, as

Comtertts ["ata)

1 Table of projecsons

2 Koy
2.1 Type of projection
22 Propories

3 Notes

4 Further roading

Table of projections eay

(Web) Mercator

Creator ¢

Equidstant

ng mendans are conserved.
e equator as the standard paraliel.

Gauss-Kriger
» Gacms conormaal

@

Gall stieroographic
wriar 43 Deger

>

&nﬂm boaring (rhumb Ines) are straight, iding navigation. Arcas Inflate with lattude, decoming so extreme that the map cannct show the

This transverse, olpsoidal form cf the Mercator is finte, unie the equatcrial Mercator. Forms the basis of the Universal Transverse Mercalor system.

Braun Is horzontally stretched version with scale comect at equater.

Intended to resombie e Mercator whie aiso dsplaying the poles. Standard paralicls at 45"N'S.

Compromse | Osboen Maitiand Miler 1942 Intended to resombie e Mercator whie aiso dsplaying the poles.
Equal-arca Johann Hainrich Lambert  |1772 Sancard paraliel &t the equator. Aspect ratio of it (3.14). Base projection of the cyindrical equakarea family.
Equal-arca Waker Schrmann 1910 Horizentaly compressed verscn of the Lambert equal-area. Has standard paralels at 30°N'S and an aspect ratio of 2.35.

http://en.wikipedia.o

» Gall cetograghic

» Poless

rg/wiki/List_of_map_projections

jqual surtace (= Craster rectangutar)

{Ama Peters)

1888

standarc paraliels at 50°NS.

Horizentaly compressed versicn of the Lambert equal-area. Standard paraliels 2t 45°N/S. Aspect ratho of ~1.6. Simiar is Bathasan projecton with



http://en.wikipedia.org/wiki/List_of_map_projections

LN J Qe Google Maps

*® . \"K.l.

Te - [ =
Ruseia
-
Mongolia 7
g Y Japan
China South Korea

Thailand

R <
-

Australia \

New

Zealand

R ————

Q-/:' @ https://www.google.com/maps/@48.6498144,-93.9299259,2z

-

[N

2
North @
Pacific
Ocean

2+~ & | (B~ cooge

North
Atlantic
Ocean

Mexico

L) \'Ienezuella

+Brent ===

smm Ay (0) T

QCDCzﬁezéev

no

e e Mt e e T o - 2KeNY8 e e e e e e

]
|
|
:
: South
! Pacific
f Ocean
:
|
|
'l

Google

S
Finland
Iceland Sweden
Norway {
) "
United !
Kingdom =g
. Poland *
Germany (gl .Kazakhstan
France o o ‘ f
Spain ltaly ', © o P e
: Turkey o
o . ] Afghanis‘tﬁr{
: vraqn yap L S S0
[ Algeria Libya Egypt. \ Pakistan
p _‘Saudi Arabia india
Mali | Niger | sudan.
- . \/Chad I ETR
=2y || Nigeria Ethiopia
.4 Dﬁ Congq‘. -
\Tanzania
Angola A
¥ a—_— 4 . .
Namll;:s L Madagascar Inc
South w e Oc
Atlantic O T
Ocean South Africa
M = K A
PO H oEE A
Map data ©®2014 Terms Privacy 1000 Mi b



|_NON / Qe Google Maps * \+

|\(-/ ) @ https://www.google.com/maps/@48.6498144,-93.9299259,27 Bvc| B~ Google OOQ wB8 2 = -
O+Brent mxx &l Oqeq0 0

R ————

»
5 s

Finland
Sweden ‘
Russia :
‘ ' r r Ly Kazakhstan
Mongolia ! G e ei::l aul id
-y 2.17 mitiion s¢: km): -
China South Korea ( tlantic ; Afghanman
Ocean : (5 a7 iran '
Algeria Libya Egypt Pakistan
AT : _‘Saudi Arabia * India
Thgiland Mali = Niger sudan
5 y ‘ i, Chad .
© Venezuela gl Niggri_a ' * " Ethiopia
Colombia . (=
-------------------------------------------------------------------- '--'--"---"'“"""""""“““"““"-5""':669'0‘ -.Kefl‘ya'--'°““““““““
Indonesia Papua New \Tanzania
Guinea v, .. Brazil o
Peru =1 1 Angola '
Bolivia N ]V °
v Nam::swah . Madagascar Ind
Australia Chile Sou th_ : Oc
. Atlantic : +
k m ) : Ocean South Africa
[/ Argentina

Google | o O EE 2

| Map data ©®2014 Terms Privacy 1000 Mi b




(" Terrain, Directions

W\ os
5:‘ H“ LV
NN 2

North
Pacific

. .
Ocean

Vi -
Norgh

Atlantg

meean

Q Search or enter an address



@fa
¢ 6:: . yy . .
%\\ Unprojected” Projection

on't use this except for exploratory data analysis!)







WANZAN =D 0 oo
B “._{M_Lf‘;l_fﬂj_[,'_'r.]
E170.2

Google earth

~ Tour Guide _— lat 81.158043° lon 6.886226° eye alt 6834.43 mi ()






Cartography

Spatial Computing — University of Minnesota

Limitations of popular offine
and mobile referencemaps:

1. Inaccurate répresentations (e.g.
Mercator projection)
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Limitations of popular offine
and mobile referencemaps:

1. Inaccurate répresentations (e.g.
Mercator projection)

2. Paper miaps are Still better in a few ways
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ABSTRACT

mobile maps, they have not been broadly
systematically examined with a lens informed by tradition
cartography. Using an approach rooted in cart m
theory and a unique dataset of 382 publicly-displ
maps, we identify the “collective wisdom™ ofhu

approaches taken in popular oph mobil
platforms and develop suggestion§” fog intorporating
collective wisdom of cartograph@rs into thesg
suggestions include neaware
cartography, in

th jon 0 ’@
whicl&l graphic prdaches are
intelligently varied based the type of Teeation being

viewed. We provide up designs of online and mobile
maps that imp suggestions and discuss means by
which the su ' ap between online and mobile maps
and traditi n\ graphy may be bridged.

rds
; online maps; cartography; geography; local

Despite the large and growing prominence of online E)
d

cartographers with respect to a number @ ograph @
design decisions. We compare ou gs %&
e

@Qrs most” [27]. The latter assertion is

cent statistics that suggest that the Google
most popular app in the world [8].

vhich “mo

increase in the popularity of online and mobile
eans that cartography now plays a more prominent

is newfound prominence, however, online and mobile
maps have not been systematically examined with a
traditional cartographic lens. Indeed, a surprisingly large
gap exists between traditional cartography and well-known
online and mobile maps [11,36]. For instance, Google Maps
has been developed almost exclusively by non-
cartographers, although this has been changing recently
[24]. Along the same lines, Apple Maps’ cartographic
approaches have been the subject of heavy criticism by
professional mapmakers [4,15].

The high-level goal of this paper is to begin the process of
better integrating traditional cartography and modemn
online/mobile maps. Our approach for doing is so is rooted
in cartographic theory and allows us to infer the collective
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Rules in Location-aware Techn ies
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ABSTRACT &

(SUR) data — e.g. “no smoking”, “no campfires” — as

important limitation of online/mobile maps that pre

risks to user safety and the environment. In order to %
st

this limitation, a large-scale means of mapping
be developed. In this paper, we introduce and ate the

problem of mapping space usage rules an he
steps towards identifying solutions ow
computer vision can be emplove ntlfw S

Recent work has identified the lack of space usage ri ;O

indicators in the environment (e.g. jgns)

with reasonable accuracy and desgribe tec atjcan Figare 1: An example of 2 “Re-sign™ showing a gpace sage
assign each rule to the approfs eogra}?l'lk re. We rule (SUR), specifically “no dogs allowed™.

also discuss how our methodS,can be app to large entirely new class of context-aware applications. For
repositories of spatiallw%enced images (e.g. Google instance, it is easy to imagine a space usage rule-based app

Street View) to gen 3@) I-scale datasets of SURs. that tells smokers if it is legal to light a cigarette in their
_nu.nmugnn“_b CuIT : hunters

http:// .cs.umn.edu/research/technical_reports/
view/14-022
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Einfihrung Q \2\
Im Jahr 2013 machte ein Besucher emé‘@;alpﬁb@l(ahformen ein Lagerfeuer. Dieses Lagerfeuer
VO

geriet aufker Kontrolle und verursac n iiber 1000 Quadratkilometern den als ,,Rim

einer
Fire“ bekannt gewordenen Riese i galt am Brandherd eine sogenannte Space Usage
Rule (SUR), die das Anlegen erfeu rn sgreng verbietet. Diese Information konnte der Besucher,
der sich zuvor auf seinem Mobiltelefon bqf%le Parkregeln informiert hatte, aber digital nicht auffinden.

Space Usage Rules si el mcht:\qb as Verbot von Lagerfeuern beschriankt, sondern begegnen uns

tagtdglich. Rege Belsplel uchen verboten®, ,,Angeln verboten” oder ,,Schwimmen verbo-
ten“ dienen dabei offenthchen Gesundhelt und Slcherhelt dem Umweltschutz oder der Emhaltung
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COLOR-related challengeswhen
making choropleth maps:

1. Deciding on thelset of colors
you will use

2. Deciding how to assign colors
to specific.data values (data
classSification)



COLOR-related challengeswhen
making choropleth maps:

1. Deciding on thelset of colors
you will use
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With quantitative attributes, you vv%ﬁﬁ)olor
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Population Density in the U.S.

People per Square Mile by County

People per
Square Mile

0 - 822

833 - 3270
3721 - 96%5
B 9676 - 20418
Bl 20419 - 69568

[ 1]

Data sources: U.S. Census, ESRI
Classification: Natural Breaks



85+ Population in the United States

Pct of the Population that is 85 Years Oldor©lder

Pct. Pop 85+
Years Old
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B39-83%

Data sources: U.S. Census, ESRI
Classification: Natural Breaks
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Divergent color schemes: O
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COLOR-related challenges;ywhen
making choropleth maps:

1. Deciding on thelset of colors
you will use
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attributes attributes




Examples of qualitative spatial
attributes:

1. Land cover type (€.g urban, forest,
water)
. The primaryxeligion in an area
3. The primary latrfguage spoken in
area
4. Thefegionof an area like East
Coast, West Coast, Midwest, etc.

N



WE 506 Sports - NFL Maps: We...

@)i hittp://506sports.com/nfl.php 2yr=2014&wk=1 v & | (B~ Google

FOX EARLY

you mlght
have been

nervous.

l

|

.,u\ -
\\k\l

S
- New Orleans @ Atl nt Ka Burkhardt, John Lynch [Anchorage AK; HI]

Buffalo @ Chicago Albert, Daryl Johnston, Tony Siragusa

VU
5@«&

-Washington \ n -- Thom Brennaman, David Diehl
Minnesota .J.ouis -- Dick Stockton, Kirk Morrison [Fairbanks AK]
- NO GAME due to NFL rules

UPDATES:
Boston MA: BUF-CHI to NO-ATL



R R R I R R R R R O I R R O R R R O I R R R R O R R O R R R R R R R R O R R R O R R O R R RETE===, e

A
w B & = -

FOX EARLY

yr=2014&wk=1}

i
' YN § 7
‘-'}’if.' VVOLI TB
(W o .
e ‘-J'; 1ave L ;;?, ﬁ-:. g
L 0 SR UAPDAR S T SO 5 54
' g ?::f i < 1 > ;.sz%xl-.;.x 5
E» I B 1o JRAS
: R
v
»
)
~: & TOEFL
’ g

| |increasing |
-Wa hin -- Thom Brennar values

Dick Stockton, K
NO GAME due to NFL rules

UPDATES:
Boston MA: BUF-CHI to NO-ATL



WE 506 Sports - NFL Maps: We...

@)i hittp://506sports.com/nfl.php 2yr=2014&wk=1 v & | (B~ Google

FOX EARLY

you mlght
have been

nervous.

l

|

.,u\ -
\\k\l

S
- New Orleans @ Atl nt Ka Burkhardt, John Lynch [Anchorage AK; HI]

Buffalo @ Chicago Albert, Daryl Johnston, Tony Siragusa

VU
5@«&

-Washington \ n -- Thom Brennaman, David Diehl
Minnesota .J.ouis -- Dick Stockton, Kirk Morrison [Fairbanks AK]
- NO GAME due to NFL rules

UPDATES:
Boston MA: BUF-CHI to NO-ATL



COLOR-related challengeswhen
making choropleth maps:

MDeciding on theset of colors
you will use

2. Deciding how to assign colors
to specific.data values (data
classSification)
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® O ® /g choropleth Maps - indiemap...

@) @ indiemapper.com/app/learnmore.php?l=choropleth v

(B~ Googe wE 2 ||

.

Example Unclassed Choropleth Map Q
In the map below, notice how you can easily see a large geographic pattern of unem rates, but it is very hard to
compare or rank counties: try to accurately arrange the counties in California from low highest...it's nearly impossible.

Limitations
There are at least @r&r drawbacks with unclassed choropleth maps. First, while the idea of letting our data speak for
itself is appealing find it has too much to say. Cartographers have long relied on classification to suppress random
noise or insigryfiCavariations to highlight large, major differences. For example, a very simple 2-class map of
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Natural Breaks Classifia@@on

Classification
Method: Natural Breaks (Jenks)
Classes: 5

Data Exdusion

Classification
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Cancel |

Pcé@ow Poverty Line Attribute Value Distribution

Screenshot from ArcMap 10.2
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Natural Breaks Classifia@@on

Classification
Classification Classification Statistics

Q

Method: Natural Breaks (Jenks) v Count:
Classes: 5 v —
Data Exdusion

Exdusion ...
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Natural Breaks Classific@@on
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@pulation Density (People per Square Mile)

Screenshot from ArcMap 10.2



Population Density in the U.S.

People per Square Mile by County

People per
Square Mile

0 - 822

833 - 3270
3721 - 96%5
B 9676 - 20418
Bl 20419 - 69568
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A >

[ 1]

Data sources: U.S. Census, ESRI
Classification: Natural Breaks
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~/QuantileExample "

+ QuantileExample

- Columns (2/1)

i State Name
4 Attribute Value

~ Rows

All rows
Selected
Excluded
Hidden
Labelled

2

9

0

State Name

1 Wyoming
2 Wisconsin

3 West Virginia

4 Washington
5 Virginia

6 Vermont
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8 Texas

9 Tennessee

10 South Dakota
11 South Carolina
12 Rhode Island
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14 Oregon

1= Oklahomé\'
16 Ohi QO
17 No%a t
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Qew Yor\%b’

20 New Mexi
21 New Jersey
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23 Nevada
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25 Montana

26 Missouri
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Attribute Value
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0.3309581964
0.1054128092
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0.0565240593
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0.6962972083

0.0163905404
0 770081 5035
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- QuantileExample " | . Q

- State Name Attribute Value O

1 Arizona 0.9852453978
2 Virginia 0. 9769108994
3 Tennessee 0. 9685244
4 Alabama 0.9587183748
5 Arkansas 0. 862@
6 Mississippi
7 Minnesota

- Columns (2/1) 8 Alaska

i State Name 9 South Carolina
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11 Montana
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13 Delaware @,\ *._ 0.6737801768
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Population Density in the U.S.

People per Square Mile by County

People per
Square Mile

0 - 822

833 - 3270
3721 - 96%5
B 9676 - 20418
Bl 20419 - 69568

[ 14

Data sources: U.S. Census, ESRI
Classification: Natural Breaks
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People per Square Mile by County
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85+ Population in the United States

Pct of the Population that is 85 Years Oldor©lder

Pct. Pop 85+
Years Old

0.0-1.4%
1.4 -2.0%
2.0-28%
2.8-39%
B39-83%

Data sources: U.S. Censu SR
Classification: Natural Breaks



85+ Population in the United States

Pct of the Population that is 85 Years Oldor©lder

Pct. Pop 85+
Years Old

0.0-1.7%
1.7 - 3.3%
3.3 - 5,0%
5.0-6.6%
B 6.6-8.3%

Data sources: U.S. Censu SR
Classification: EQUAL INTERVAL



COLOR-related challengeswhen
making choropleth maps:

1. Deciding on thelset of colors
you will use

2. Deciding how to assign colors
to specific.data values (data
classSification)
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Population in the United States
Number of People per County

.::F:E....::l.-... .:l.- ...:.l.l..-...- ....l nCm |m

People per ; jEoe Sl
County ' \

82 - 220000

220001 - 744344

744345 -2035210 «

|
|
B 203521 5194675

5194676 9818605
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Pros and cons of graduated/proportional
maps relative to choropleth maps:

Pro: Differences in size may be
better than differencesqin color for
some purposes

Con: Symbaols,everlap



Population in the United States
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Pros and cons of graduated/proportional
maps relative to choropleth maps:

Pro: Differences in size may be
better than differencesqin color for
some purposes

Con: Symbaols,everlap

Con: Confusing to use size for
percentages, densities, etc.
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A New York Times assessment of how states may vote, based on polling, previous election results and t
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ical geography in each state.
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2010 Census Block Data
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Learning Objectives

5. Haveé-an understanding of some of the computing-oriented
innovation going on in cartography (i.e. spatialization)
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There are two types of
spatialization...

(e.g. Sk d Fabrikant 2003) (Hecht et al. 2012)
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Cluster Labels

science Rankt
science Rank2
science Rank3

nt locations for several thousand AAG conference abstracts, the 25-cluster level of a hierarchical cluster
nked cluster labels, and an indication of how much the highest-ranked terms dominate particular regions. Low

(Skupin and Fabrikant 2003)
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There are two types of
spatialization...

tatic

Impl| |aI| Explicit Spatialization
(e.q. Sk d Fabrikant 2003) (e.g. Hecht et al. 2012)
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There are two types of
spatialization...

(e.g. Sk d Fabrikant 2003) (Hecht et al. 2012)

Impll W;Es&an on  Explicit Spatialization



Cartography

Spatial Computing — University of Minnesota

Attributions

“Globe” symbol by Bart Laugs @f The NoupsProject



	Cartography_Video1_Slides
	Cartography_Video2_Slides
	Cartography_Video3_Slides
	Cartography_Video4_Slides
	Cartography_Video5_Slides



