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THEMATIC CARTOGRAPHY

Traditional methods of thematic representation (or traditional methods for f‘_
data visualization on maps):
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http://mappa.mundi.net/maps/maps_014/telegeography.html
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ALTERNATIVE S
SOLUTIONS IN =
THEMATIC
CARTOGRAPHY

A research project developed in
our department between 2007 and
2010.

The research included the study
of two methods of representation
less known in Hungary:

- Cartograms
- Chernoff faces
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before the 19t
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CARTOGRAMS S

A research field that provokes serious discussion between cartographers, 1‘

because the data representation is based on the distortion of the original

areas, and it can cause difficulties to identify geographically the
represented territory.
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Can a cartogram be considered a ,real” map?

L=very map departs to a certain degree from the original conception —a picture
of the earth’s pattern— in abstraction, conventionalization and selective use of
Its elements. How diagrammatic’a map must be in order to be called a

cartogram depends largely on individual judgment...”

Erwin Raisz (1893 — 1968)
General Cartography, 1938
Harvard University, USA

,, The most conservative use of the term is for those maps in which even

the outlines of the land or the exact locations of other features are
altered”
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CARTOGRAMS S
Why to make mention of Erwin Raisz? -",'/ L

Because he was the first cartographer recognized internationally as the first researcher

on this theme, who dedicated a chapter to the cartograms in his textbook "General
and he was born and studied in Hungary... ©

POPuLAT[ON 1930 censux. U.S tolal rays million
"

Cartography” (1938)...

Mo S - Two of the USA cartograms
) made by Raisz in the 30’s

Cartogram of Hungary made
by Lacké Laszlo in 1966

Cartogram of Hungary made by
Dusek and Szalkai in 2006




CARTOGRAMS
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Cartograms are ,traditionally” classified according 5 —~— &
Driny s

to two main aSpects:

- Location of the represented (distorted) map areas

- contiguous cartogram (areas touch each other)
- Non-contiguous cartogram

{a)

Figure 10.3, Contiguous and noncontiguous cartograms. Contiguous canograms like (2) are compact and
boundary rclations are attempted In noocontiguous cartograms, such as (D). coumcration units are separated and
positioncd 1o maintain relatively accurate geographic location

http://go.owu.edu/~jbkrygie/krygier_html/geog_353/geog 353 lo/geog_353 lo1l.html
(Source: Dent fig. 10.3)
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Non-contiguous cartograms are divided In two types:

A

Non-Contiguous Cartograms

Overlapping Non-Overlapping

- Overlapping

- Non-overlapping
(Island cartogram)

http://www.ncgia.ucsb.edu/projects/Cartogram_Central/types.html




CARTOGRAMS S

* A
The cartograms developed during the last 15 years need a new ey, D
classification

Based on the distorted base area:

Sarah |. Fabrikant, Zurich

- geographical cartogram — it is made modifying
(deforming) the ,real” (original) geographic territory
represented on the map.

- geometrical cartogram — the real geographic territory
IS substituted using a geometrical shape (circle,
square)

Daniel Dorling, London



CARTOGRAMS m;;f
Pseudo-cartograms (false cartograms) 5

0 £
ZinyEs

Dr. Waldo Tobler (1986), University of California - Representations that

may look like cartograms but do not follow certain cartogram rules.
Based on moving the object's connections to a reference grid (latitude
or longitude). This maintains good directional accuracy in the cartogram
(If county A is directly north of county B, it will still remain directly north
In the cartogram).

a) Traditional map. b) Pseudo-cartogram.

Figure 3.4: Pseudo-cartogram population density approximation of the U.S. by Tobler
(b: Reproduced with permussion from [25]. page 49, figure 8 © 1986 Amernican
Congress on Surveving and Mapping).

http://lwww-viz.tamu.edu/faculty/house/cartograms/Chapt-03.PDF



CARTOGRAMS
Tobler’s website

SR ’»..deﬂfo TJobler

Department of Geography
University of California, Santa Barbara

Home | About | Curriculum Vitae | Publications | Presentations

Mailing Address:

Geography Department

University of California, Santa Barbara
Santa Barbara, CA 93106-4060

Office:

Ellison 5813

Telephone: (805) 964-0116
Fax: (805) 893-3146

Email: tobler@geog.ucsb.edu

\

*Use the menu bar above for navigation

Website designed by Dawn Hock <dawnnhock@yahoo, comn=>

Www.geoqg.ucsb.edu/ ~tobler/



http://www.geog.ucsb.edu/~tobler/
http://www.geog.ucsb.edu/~tobler/
http://www.geog.ucsb.edu/~tobler/
http://www.geog.ucsb.edu/~tobler/

CARTOGRAMS
Tobler’s website

Projections
The Hyperelliptical and Other New Pseudo Cylindrical Equal Area Map Projections
Local Map Projections
Medieval Distortions: The Projections of Ancient Maps
Numerical Approaches to Map Projections
Polycylindric Map Projections
Qibla, and Related, Map Projections
A Quadtree For Global Information Storage
Oblique Map Projections Using Rotation Matrices
Measuring the Similarity of Map Projections
Cartograms
Thirty Five Years of Computer Cartograms

What is an Area Cartogram?

Cartograms and Cartosplines

A Continuous Transformation Useful for Districting
Geographic Area and Map Projections
Interactive Construction of Contiguous Cartograms
Pseudo-Cartograms
Map Transformations of Geographic Space
Geographical Analysis
Non-Isotropic Geographic Modeling
Bidimensional Regression
Cellular Geography
A Computer Movie Simulating Urban Growth in the Detroit Region

An Analysis of a Digitized Surface

The Equidominance Line: A New Geopolitical Concept



The most representative geometric cartograms
are the Dorling and Dorling-like cartograms

Y

Named after it’s author:

Daniel Dorling,
Department of
Geography, University of
Sheffield, Great Britain

Essence: the mapped
geographic territory is
replaced using tangential
circles

CARTOGRAMS

1. A New Social Atlas of Britain (Wiley, 1995)

R e
2. Mapping: Ways of Representing the World (Longman, g’:‘ﬂ 'v
1997) gy, - '

Dorling and Dorling-like Cartograms

Graduated Symbol Map Demers Cartogram Dorling Cartogram

http://www.ncgia.ucsb.edu/projects/Cartogram Central/types.html

http://www.sheffield.ac.uk/geography/staff/dorling danny/index.html



http://www.ncgia.ucsb.edu/projects/Cartogram_Central/types.html
http://www.sheffield.ac.uk/geography/staff/dorling_danny/index.html
http://www.geog.leeds.ac.uk/people/d.dorling/mainphoto.jpg

CARTOGRAMS

Dorling cartograms in the Web (interactive example)
EE®

\ 3Dorllng Example  Micrasoft Internct Explorer
v Cachvarcsk  faubtnde  S0g0

Vareses

] Pt | v, magr wesn  con dorkeg dor inge gl hired

Dorling

Dorling

unplementabon of Derling’s cartogram algorithan The size of the curcles i2 proportional 1o the size

The agpiet on this pa
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http://www.mapresso.com/uploads/

Hidden Features
examples/karto/dorling/kreise.html

You can pick a corele an observe the behanour of the slgorthm




CARTOGRAMS

Dorling cartograms in the Web (interactive example)

2 MAPresso: Choropleth Maps, Cartograms - Micrasoft Internet Explorer

F&)  Soerkesttés  Neéoet

0 Wesza <

Home | Examples

2 Mome

Dorfings's Cartogram Algorithm

The appiet this page is a Java wplementation of Derding's cartagram algorithm, The sze of the ardes i
= Helo propartio the aze of the selected wanable (selected in the pop up me

Example

o - Examoled

Buttons
(P vy D) (B J(Fee ) W ]
I | ) um...n @

Popup-Menu (here: * or”): choios of predefined vaniables
Stop / Stoet. paus

alues ¥o the appeanng diadog

ars writtan to the Java log wie

mithout arwal urat namss e algorther mar be o 3t8le bt Faster
Change Colors ra m color change
Hidden Features

You can peck a cirtle and obsarve the beahaviour of the algorehm

Parameters
pestion, desired suo with
ndary arcs). The
Feedback, Availability

Feadback i welcome, Please o=
pestions

I you wank to rrwgrate Dorling into your web site send me o

Thanks

Thanks to Mark Panning who' . Y 3 . abon, There are stil some radraming

problems, The examgis shows the COM I un “w rland

Literature

Darling, Daniel (1996): Area prams.: Thew Use and Creation 285 and Techriguss &n Modemn
Goography (CATMOG),

Dykes, Jasonc and Dawnd Urwwn (1996)

Version History

http://www.mapresso.com/example/dorling

First verson




CARTOGRAMS

MAPRESSO: a free Java-applet to design
cartograms and choroplet maps

3 MAPssne; Choropheth Maps, Cartograms - Microselt Intermet Explores - !@ﬁ( |

Mome | Examples | Melp | Dacumentation Downloads |
MAPresso Contant

MAPresso is & free Java applet tor unclassed choropleth maps and cartograms. L

Avending the problem of fuang (cptenal or sutalde ass limns, s approach uses &
contineous-tene scheme . With the . on of extrema values whach can fall
Mo two "dasses” on either side of the e range, each region has (s own spealic
nly restrictad by the color resohstion of the cutput de
where an important theeshold pxists (¢.9. S0% ) ¢ Sitemap
Comtadie & r for two separate color transitions

bivarate or b 1ate choropleth maps: Two and three vanables can be viuale
simut usly 2z bivariate or trivariate choropleth maps us
schema, New: maps with nominal data,

garch |

Mo,

Examples

Scremnchoty, Unks
tn addihon, the arwas can be distorted to creste & comt
implementation of the algarithm proposed by Douwgeny: ( 1985 Help
Diats values can be slso visusized as circle cartograms 1996), of. Dork Fasturas, cresbng
annies FAQ 2
) L
S rated | A additional feat by & simple polygen
| filter {see Marzog, 1995). The implementad filter 15 based on & Asvboy process Documentation
| MHow to ntegrats MAFIecso = &
!092 S J Data values can ha provided as text fles. In addton, the usar can enter his own dats via Wab page: Applet parameters
the clpboard into & tox files

Display! ererachve th ¢ alues, setting of class values; one or two © Dovnloads
transbons ]
1OGLALL

Geometry: psc-format; Arvinfo shape files, cirde date Support, Feedback, Contact
Outpest can be an encapsulated P cript tie (EPS) < Contact the author

Avallability
; MAPresso is free. If you'd lce to integrate MAPresso int 3 1 Other Links

(1 v features Credits Gallery

incudu: inbagraton

Literature

Herzog, Adrian (2003): “De ing Cartographic Applets MLEN.

Beteceon (od )| Maos and the fnternad, Yol 1, ISBN: 0-08-04421 68pp., p.115-12
Darliesg, Darinl (1996} L . T z . wenpts and Techniques
i Nodermn Geography (CATMOG), §

matsohen Caneralfsen

von s ershit 2 oprocessing Reihe, Vol. 20,
20nich! Geogr PATTE ST AT b

reation, Concnpty and hnigues

ROALA

Dougenik, James, A, Nich 2 5 Duane B, Niemeyer
to 15 Continous Ar * fessional Geogranher

Sraffen, Hans (2003) e kartographischen Ar vl Visuabteery palame von
ThemaKart bewm Bundesama for Statisbh

http://www.mapresso.com




CARTOGRAMS
MAPRESSO: a free Java-applet to design

cartograms and choroplet maps

[
3 MAPresso - Microsofl Internet Explores
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http://www.mapresso.com |
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CARTOGRAMS
Danny Dorling’s newest research: WORLDMAPPER

~ Search for a map:

Home ‘ Map Categories ‘ Map Index | |About Worldmapper News

Worldmapper is a collection of world maps, where territories are re-sized on each map according to the subject of interest.
Maps and extra information will be added during 2006, Use the menu above or click on a thumbnail image below to view a map.

Reference maps.... Newest maps ...
CEW| [T N q S &
y§ ¥ ¢ .

Total Population Land Area Illiterate Young Women Girls not at Secondary Sch

¥
‘I

WEW| (Lo e

4 4

Wealth (GDP) 2002 Appendix A {Areas included) Tertiary Education Primary Education Spending

A bit more about Worldmapper... r . :
Use 'Map Categories' or 'Map Index' above to choose a map e 25th Octe Tourist Destinations
A large PDF poster is provided with each map for printing. contains .

Maps by Mark Newrman, data by Danny Dorling, text by e 20th Octc
Anna Barford, quality control by Ben Wheeler, website by currently
John Pritchard and poster design by Graham allsopp. o Mot net

University
Of

Articles | Copyright | Credits | Data | Links | Site Map @ The
> . Sheffield,

http://www.sasi.group.shef.ac.uk/worldmapper/about.html




CARTOGRAMS

Most popular cartograms (in alphabetical order)

Dorling, Daniel
Doring circularcarfogram
http /Avwww.negia.ucsh.edu/projects/Cartogram_Central/gallery himl

Dorling, Daniel

Cellular automata cartograms. /Cellular automata machine method
for cartograms/

http /Awww.pnas.org/content/101/20/7499 full

- | Gastner, Michael and Newman, Mark
Diffusion-hased cartogram
' | hitp /Awww-personal_.umich.edu/~mejn/cartograms/

¥ | Gusein-Zade, Sabir M. and Tikunoy, Viagyimir S.
W' Gusein-Zade and Jikunoy method to construct configuous

cartograms)
hitp /. pnas.org/content/101/20/7499 full

Raisz, Erwin
Rectangular statistical cartogram, value-area cartogram

Tobler, Waldo
Pseudo-cartogram
http /Avww.geoq.ucsh.edu/~tobler/publications/reprints.html




HUNGARIAN RESEARCH PROJECT (2007-2009)

A EOTVG
The most recent research developed related to this theme was studied within this ;““' B ‘2
project, and a Hungarian website was created to present the general theory : ¥ zZ
(history, definitions, terminology, classification and international examples), together = 22 \\-f-:'
with cartograms of Hungary developed using the Gastner-Newman method and the ™

bibliography and links related to this topic.

The cartogram shows the
he cartogram shows the Borsod-Abad Gross Value Added (GVA, Million Forint)
083 Value Added (GVA, Million Forint)

produced by agriculture, forestry, hunting

Hayas-Bihar

Pigs stock
In 2005
{1009 units)

[ roo-1eee

N 1100-169%

[ so0-10m

Borsoo-Abady
Zomplén

Budapaest




HUNGARIAN RESEARCH PROJECT (2007-2009)
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~ A TORZITOTT KARTOGRAM-TERKEPEK VILAGA
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http://lazarus.elte.hu/hun/
dolgozo/jesus/otka0810/
tkartogram.htm




HUNGARIAN RESEARCH PROJECT (2007-2009)

The theme was included in the subject ,,Thematic Cartography 3” (MSc on

Cartography): During the 4th semester students make cartograms using software

i
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Vis24d
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CHERNOFF FACES
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« What are the Chernoff faces? lconographic representation %

(glyph), a graphic method for the visualisation of multidimensional data riyes”

1’*(!\\“

*Author: Hermann Chernoff (at present Professor Emeritus of Applied Mathematics,
Department of Statistics at Harvad University)

*Published in 1973 (,te use of faces to represent points in k-dimensional space
graphically”, Journal of the American Statistical Association

| SP<,

)

» Essence: Features of a human face (eyes, nose, mouth, etc) can be used to
represent different data
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» According to Chernoff up to 18 features can be used for data
representation

» The method is mainly used in statistical software + Dlexrigiten o faea
(SYSTAT, S-PLUS, S-PLUS for ArcView 3.2) Dinension Facial Feature

Face width

A

AV WY Vs ) e
O L3 You Dwew fowter SAUA oo hascs Mviw et
v % s ) PIS XA

Ear lewel
Half face height

Eccentricity of upper ellipse of face

Eccentricity of lower ellipse of face

Length of nose

Position of centre of mouth

Curvature of mouth

b+ I = T It I I N [ N (1 Y I - I

Length of mouth

Height of centre of eyes

Separaton of eyes

Slant of eyes

Eccentricity of eyes
Half length of eye

Position of pupil

Height of eyebrow
Angle of browr

Length of brow

Radius of ear

Map made using SYSTAT
P g SYSTAT 12+ .

SOftW&I"e More Statistics, More Graphs, Less Effort



http://www.insightful.com/products/arcview/arcview.gif

CHERNOFE FACES S EOTVGg,

During the last 30 years the Chernoff faces were

sporadically used for the representation of data in
thematic maps

A classic example:

The first thematic map drawn using Chernoff faces
(1977)

Title: ,Life in LA, 1970”

Author: Eugene Turner, Geography Dept. at

California State University (drafted by Richard
Doss)




CHERNOFEFE FACES

Other relevant research related to Chernoff faces on maps:

» Howard Wainer (1979, University of
Pennsylvania) — Regional differences
iIn USA, map using Chernoff faces to
represent nine variables

First map applying a cartographic
principle on Chernoff faces (using
them as a proportional symbol )
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CHERNOFF FACES & @ "
< z
0 The Distribution of Voting, : 3‘ $
a® Housing, Employment and 0
> %9‘3@ Industrial Compositions in iy
Sl 4 the 1983 G ! Election.
0.0 o Other relevant research related to Chernoff
@@;0:;5@33& Low  Social Indicators ~ High ]
ond 10890 o o e Bk faces on maps:
SRS j”.; o 27 ectorate Yoding
g {?{gg« ?’@%@ A _\.;f»h;wu :.::’::" >
00, e Homsp by , , : :
NS e 0¥ Voting. . Owepuri » Daniel Dorling (1991, University of
o Y@ & i .
5999,8  Composition 4 Newcastle upon Tyne) — PhD thesis

Facial features indicate
the social & econamic
characreristics.of the.
constitieencies, codour

- shows the propartions
of the vore for: the
parties.

Using Chernoff faces to represent results of
general elections in UK, 1983, relating them to
some social factors

* Elizabeth S. Nelson (1997-2007, University
of North Carolina, Greensboro)

Research followed on different aspects of
Chernoff faces: Feature slience and natural
correspondence of the face symbol , search
process



CHERNOFE FACES
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Other relevant research related to Chernoff faces on maps: -0
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» Sarah |. Fabrikant (2004, University of Zurich) — USA map of Presidential Elections

{ A wloitoryie wote
popder v S prasident Gaoge W B (%)

390 9

http://www.geog.uc
sb.edu/~sara/html/

mapping/election/el
e sowron DL Few St T

DRt © C1iON04/election.ht
ml

© wre « Wwdare X0
e



http://www.geog.ucsb.edu/~sara/html/mapping/election/election04/election.html
http://www.geog.ucsb.edu/~sara/html/mapping/election/election04/election.html
http://www.geog.ucsb.edu/~sara/html/mapping/election/election04/election.html
http://www.geog.ucsb.edu/~sara/html/mapping/election/election04/election.html
http://www.geog.ucsb.edu/~sara/html/mapping/election/election04/election.html

CHERNOFF FACES SR

My first experience

1998, ICA Joint Seminar
(Wroclaw, Poland)
Chernoff workshop

by Prof. Henry Castner
(Greensboro, USA)

From 2005

MSc on Cartography, Practical lessons within the subject entitled
, 1 hematic Cartography IlI”

Positive and negative experiences discussed with students — Psychological (Nelson,
2007) and editing factors using Chernoff faces
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Psychological and editing questions

Dorling (1991)

Psychological guestions:

Nelson (1997,2007) =

After Nelson (2007): |

Reading of a face determined by two factors

Natural correspondence
Face as a whole expressing a human

feeling (happiness, sadness)

Feature salience
Role of a feature transmitting the
psychological message of a face as a whole

,individual” expression — can provoke a
contradiction between features
(,angry” eyebrow — smiling mouth)
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Editing questions
Number of variables to be represented

Chernoff (1973) — up to 18 variables can be represented on a face

Eye spacing

Eyebrow slope Head eccentricity

Eye eccentricity
Eye size

Pupil size
Nose length

Nose width
Mouth curvature

Mouth openness
Mouth width

Bradley Mohr (1995-2003) — John Wiseman (1998) —
11 features 10 features

TOO MUCH!!!
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Number of variables that can be represented on a face:

MAX. SIXII

eyes size, shape
nose length, shape
mouth curvature

|
|
|
|
|
L.

:

head shape
Head size and fill — two ,purely” cartographic parameters

More important parameters:

- Curvature of mouth: essential parameter to determine the expression of a face
- Head size/shape and fill: easily recognizable
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eyes size, shape
nose length, shape
mouth curvature

|

I I
1 1
| ]
I 1
1 1
L L.
| |
I ]
| ]
1 1
]

head shape

- Curvature of mouth: essential parameter to
determine the expression of a face
- Head size/shape and fill: easily recognizable

Eugene Turner, SRS
Life in LA, 19707 FIEEES
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Combining ,traditional”
Chernoff faces
with other methods of thematic
representation

Vaseulins
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Forras: www.nepszaminias huhunkotetek06/04/datataabhun/dloadd! 6 0.ht

MSc on Cartography, Practical subject
entitled ,Thematic Cartography III”:
Different solutions for the use of
Chernoff faces on choroplet maps

Map made by Gyongyi Strapkovics, 2005
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Combining ,traditional” Chernoff faces
with other methods of thematic representation
Map made by Bence Sprok, 2005



Népessegvi oy

Egy lakdsra

Juté clopteriiet

Osszes lakds.

[ |

20 000 «

10000 - %0 000
8000 10000 yf ¥

2000 - 5000

Hartartasok sedmu

(1970« 100)

Caaladod sedma

100 noee puto
ghve spilletett
Dermes

Nepeweg

0002500

CHERNOFE FACES

Correct selection of colours and
complilation of the legend
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Easy design, transparency, ,original” pictorial solutions, etc
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Professional discussions about Chernoff faces

Positive Negative

,2Jdnusual” pictorial method of representation

Can or not arouse the children’s attention better than a traditional method of
thematic representation?

Simplified version of Chernoff faces
(representing only 3-4 themes)
on easy thematic maps for school atlases

Why should only faces to be used???
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Adaptation of the principle followed by Hermann Chernoff
for cartographic symbols

Improving the traditional use of symbols:
A cartographic (pictorial or geometric) symbol can be divided into its more
relevant and graphically better recognizable elements (features)

Different data (variables) related to a specific theme can be represented
using each of these components

Max. 4-6 variables, considering which are the more important features within
the selected (pictorial) symbol
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factory symbol

size

Parameters changed in traditional cartography.

colour

Nothing new...

height of the

Parameters not changed while
chimney stack

using a traditional symbol

number of clouds
of smoke

Applying the Chernoff’s principle...
Possible field of use: Atlases edited for first grades in Elementary Schools

MSc on Cartography: During the 4th semester students make thematic maps using the
traditional Chernoff faces and applying the Chernoff principle on pictograms created by
themselves.
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Made by Judit Kirisics, 2009
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Katolikus Catholic
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Made by Andras Resch, 2008
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“o, INYEGY
World religions in
Csongrad county
(Hungary)

Katolikus Catholic
0-3 000
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10 000-

Vilagvallasok aranya
Csongrad megyébe
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0150 &
150-1 000
1 000-

Evangélikus Evangelistic

Population

Made by Andras Resch,
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Argentine-Hungarian project:
The possible use of the Chernoff faces for data visualisation

-

{iE

‘, >
J’j

in school cartography.
(2008/2009)

Testing the theoretical results in Argentine and Hungarian (Elementary, High?) schools

-, 1raditional” Chernoff faces on maps

- Chernoff principle using other pictorial symbols on maps

2008 — Theoretical research and exchange of experiences, first steps to
organize a survey

2009 — Making of the test and survey, analysis and presentation of results
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CHERNOFE FACES
Based on the specific characteristics of both educational systems

HUNGARY ARGENTINA
15t grade in Secondary Schools
(12, 13 and 14 years old pupils)

7" and 8" grades in Elementary Schools

(13, 14 and 15 years old pupils)
Total of participants and number of schools
818 puplls

8 schools in the province of Buenos Aires

1038 pupils
12 schools in Budapest and other two provinces
17 years Mo data, 18years (1;0%) o dsta
(11,0,9%) (4,0,1%) 12 years 18.years /—(23. 3%)
16 years (5, 0,1%) 15yea(:sl 0%)
(39, 5%) 1

(41, 3,9%)

15 years
(190, 18%) | 13 years
(350, 34%)

14 years
(437, 43%)

Total of participants: 818

Four questions

Total of participants: 1038

Questionnaire in A5 format, black and white
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Questionnaires
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» Question using ,traditional” Chernoff faces (Changing only the shape of a face
keeping the same size and fill or unfilled)

» “"[)I/

Four questions:

#

A
\
1’*((\\“

Question with Chernoff faces applying cartographic principles (Shape of the faces was

not changed and size was modified according to data, in Hungary: change of the fill
according other variable)

Question applying the Chernoff principle in pictograms (Comparison of pictograms

divided into its more characteristic elements, and each of these elements represent a
specific variable)

» Question to draw thematic data on an outline map using Chernoff faces

2- CANTIDAD DE HOGARES SIN ACCESO
A SCRVICIOS PUBLICOS (l\

i,

1. ESPACIOS VERDES EN CENTROS DE GESTION PARTICIPATIVA (CGP) DE LA CIUDAD DE BUENOS AIRES
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1. Alakossag varhato élettartama szerint tedd ndvekvo sorrendbe az orszagokat! A sorszamot a pontozott
vonalra ird! Ha tobb orszag azonos varhaté élettartamaval rendelkezik, akkor ugyanazt a sorszamot lehet
megadni nekik.

—~ \,/Jv\ ... (A)Horvatorszag )
... (B) Bosznia és Hercegovina 4, A kovetkezd torképen abrazold a tablazatban
\\ _____ (C) Szerbia gamgham adatokat a ’elk,um alapjan! Péidaként a Vas
) (D) Roménia megyei adatokat elGre abrazoltuk, Eaaeues
\ ... (E)Bulgaria . F?e‘ér
|
Gytir-Moson-Sopron
Veszprém
Vas

High

Kozepes

&
P o &
o\\'D *?\0 Qp\o

240000 | 208 000 9 000
| 308 000 _| 227 000 | 67 000
370000 | 323 000 17 000
1303000 | 23700G | 42 000
222000 | 170000 | 43000

g ..'acv-‘-\mrann ovashaio .'Ao‘a!cAa!

fi- ving

y fekerakitalli

Average

2. Hol alacsony a gydgyszerészek szama? Small Alacsony -
Where is small the number of aphotecaries?

2. Atérképen abrazolt adatok alapjan valaszolj a kdvetkezd kérdésekre:

(A) Ausztria

(B) Magyarorszag
(C) Csehorszag
(D) Szlovékia

(E) Lengyelorszag

1. Csehorszagban vagy Ausztridban termesztenak tobb almat az dbra alapjan?
Where is the highest the production of apples: in Czech
Rep. or Austria?

2. Metyik orszagban legnagyobb a bdzatermesztés?

Where is.the highest the production of wheat? . ...

nghest total product|on

Lowest production of tangerine
Mely-k tartomanyban a legkevesebb a mandarin lermelésa?

ghest groductlon of lemon
Mely:kben a legnagyobb a citromtermelés?

“Potat

Wheat.

‘A mezigazdasio termelésénok valtozdsa az eldzd dvher képest

0-200 000

(
\

)0 009350 060

Melyik tartomanyban a legmagasabb az dsszes citrusféle termelése? .

%, Volume of
Appl Maize ".0= “production
3 (€) B e
H|gh \). @ O - © e :B:&Jrcil
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erag O O - @ 7 .
oo ol et ¥ I
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General results and analysis of some answers iy

MAIN RESULTS OF THE SURVEY
QUESTIONNAIRE ARGENTINA HUNGARY

. Answers with . Answers with
Right No Right No
one or more one or more
answers answer | answers answer
errors errors

Question using “traditional” 493 313 12 828 207 3

Chernoff faces (60%) (38%) (%)  (79,8%) (19,9%) (0,3%)
Question with Chernoff faces 285 527 6 665 367 6
applying cartographic prlﬂClples L (35%) (64%) (1%)  (64%) (35,4%) (0,6%)
Question applying the Chernoff 204 520 4 908 123 7
principle on pictograms (36%) (63,5%) (0,5%) (87,5%) (11,8%) (0,7%)
Question to draw thematic data on

an outline map using Chernoff 540 257 21 798 211 29
faces (66%) (31%) (3%) (76,9%) (20,3%) (2,8%)

imilar and Contradictory results !!!
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General results and analysis of some answers

Analysis of opinions expressed by Hungarian pupils

507 puplls (48,8% of 1038 participants) wrote their opinions

335 (66%)
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40% 60% 80% 100%

mPositive BNegative
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General results and analysis of some answers
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Analysis of opinions expressed by 507 Hungarian puplils

® Positive @Negative

Diagram showing the frequency of the numbered doublets in the pupils’ opinions:
(1) interesting — bored, (2) good — wrong, (3) like — do not like, (4) easy — hard, (5) funny — infantile (childlike),
(6) understandable, suggestive, unequivocal — incomprehensible, inexplicable
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Website of the project

Proyecto intergubernamental de colaboracion bilateral

entre Argentina y Hungria en ciencias y tecnologia
Posibles usos de las fases de Chernoff para la visualizacion de datos en la

cartografia escolar (2d° ano)
Ministerio de Clencia, Tecnologla e fnnovacion Productiva (MinCyT) de-Argenting
Oficing ae Investigaciones ¢ Tecnologia del Ministerio de Educacion de Hungria
Fondo para fas Investigaciones Cleatificas (OTKA, proyecic 68302) de Hungria

Idioma
hingaro

Descripcion Participantes Misiones técnicas Investigaciones

® Cuestionarios:
O Cuestionario para alumnos (Hungria)
O Carta para docentes {(Hungria)
O Cuestionario para alumnos (Argentina)
® Resultados:
© Tabla con los resultados de la encuesta para alumnos (Argentina)
© Tabla con los resultados de la encuesta para alumnos (Hungria)
® Ponencias y publicaciones:
0 X¥IV Conferencia Cartografica Internacional de la ACI (ICC vantiago de Chile, 15-21 de noviernbre de

®m Ideas for the use of Chernoff faces in school cartography
ponencia £s presentacidn

- iy DA - M A RN Ky 3 ~— - . Pl Ry ) Ry ST SN 11 137~ COU = S . St
Ponencia: 24th International Cartographic Conference CD proceedings (The World Geo-Spatial
P g | . g IR -

- "_-'I"'.I"tll"..‘.lr:‘_\ )I AN ':..'l‘._l . g,

5 o e B A e
, £SE FE-1-907075-02-05

© Centro Argentino de Cartografia:

®m Posibles usos de las fases de Chernoff para la visualizacién de datos en la cartografia escolar
articulo

drgentine ge Cartografia. Publicacion semestral, afio 53, Junio

http://lazarus.elte.hu/hun/dolgozo/jesus/ma0809/proyectl.htm
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General results and analysis of some answers
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Results left open questions to be study in the future, eg.: How
will react the younger (8-10 years) children to a psychological
message of a Chernoff face?

Research project
(2010-2011): R ey Ty,

Institute for
Geoinformatics and
Cartography — Vienna

- - .w ! . ;i g o~ ‘
University of Technology HERSSEE _ Chernoff Faces
Q People MOBILITATSFORDERUNG
Qg;earc; WISSENSCHAFTLICH-TECHNISCHE ZUSAMMENARBEIT (WTZ)
rojects
Department of ol
0] Active Landmanks Osterreich - Ungarn, 2010-2011
Cartography and 1 TeleKartographis
) . . . O Interaktiver Multimedia WO Use of Chernoff faces in school maps - Further research and survey
Ge0| nforma‘“cs — EOtVOS Atias Osterreich R rola.tod to the thoorn*llcc?l and nractl(eltresults of previous international
i . . [ Kartenwerk Osterreich projects about the possible cartographic uses of the Chernoff faces
LO ra nd U nive rSIty g 'icp"a"‘ ' The events preceding the mutual project are the Hungarian-Argentine
= ;:;:w"t' S /7 ¢ project in 2004-2005 and in 2008-2009 when research was done in
® ‘_hcr(:;: Facas & —a- Ctonnaction with map "Map reading by ¢ m*r-m In s¢ bga' age: C art::]r‘_ch C
O ;vays?nawq;t; aducation and practice in Hungary and Argery & 035 of
O Publications Chern aces in thematic cartography with -ce.nal :r_‘erlt on to school
CJ Events cartography”. The present project, as a pursuance of all these ressarches,
0 MobilityLab 15 seeking the theoretical and practical results obtaned so far and further
\ Q) CartoActive possibilities for adoption. The aim of the Austnan-Hungarian ilateral
http llc artog raphy.tUW|en .ac.at/c [ Teaching p scientific co-operation is extending the Hunganan-Argentine project in

ontentO7enl/i ndex.ph p?Researc g ?cm' IA"fchwe procass, amplification of theoretical research, seeking of new solution and
. : . ogat:inio fulfilling future research with use of the possibly available negative results
h: PrOJeCtS'ChemOff—Faces to make thematic maons more intelliaible for children,




VERY MUCH

José Jesus Reyes Nufiez
E6tvos Lorand University
BIlsil Oof Cartography and Geoinformatics
Budapest, Hungary

. e Made by
Janos Nyerges, 2005 Made by Anna Szemerei, 2006
— The European Union and the European Social Fund have provided financial support to the project
- under the grant agreement no. TAMOP 4.2.1/B-09/1/KMR-2010-0003.



