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1. 1 — Introduction

Semiology: Study of meaning

Graphic Semiology:

— Meaning of drawings

— Choice of captions, symbols and icons

— Methodology to transmit a visual message

Bertin JacquesSémiologie graphiqud.a Haye,
Mouton,1970.

ey

“A picture is worth 1000 words"

Methodology

Analysis of the message to be transmitted
Selection of the medium

Selection of icons, symbols

Structuring corporate design/identity
Psycho-technical Tests
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Applications

Highway Code
Commercial messages
Newspaper layout
Corporate identity
Mapping

Statistical summaries
GUI design

Etc.
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Animated Graphic Semiology

Movement

— ex: linear phenomenon

Flickering

Mutation

Replacement

Gradual modification

— ex: gradual modification of a shape
— ex: slow modification of colors

Velocity

— Adapted to the size, to the contrast and duratfdhe
phenomenon.

 Difféerential information a list of objects, of
production goods, of countries, etc.
* Ranked information geological layers,
chronological order, etc.
e Quantitative informationmeasures,
proportions, etc.

Information to be transmitted

lconic symbols
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Visual Variables

Bertin

Shape

Op

Size

©

Orientation

Pattern (texture)

Hue {colour)

Hue value

*
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LOCATION

size

texture

colour hue
orientation
shape

colour valug
colour saturation
resolution

~ crispness.
transparency
arrangement

Bertin's visual variables

INTERVAL visual visual

Visual variable nominal ordinal I ratio isolation  levels

|

. —
— —
B
—

— —
— |
I E—
I —
— —
I |

offectivensss Il

3

good arginal poor

! DEVONIAN OR OLDER
Da J Amphbolte, schis, metasedimentary ocks, myone

(?JORDOVICIAN
oM MCADAMS BROOK FORMATION: quartz.rich sitstone and sandstone
CAMBRIAN

MACNEIL FORMATION: dark grey shale, sitstone, and imestone

- NAGLEAN 800K FORATION. untz sarctos, oo, and s

[ er TROUT BROOK FORMATION: shale, sitstons, and minor sandstons
M a. p €C | CANOE BROOK FORMATION: mudstons, sitstone, and minor liestone

legend

€MC | MACCODRUM FORMATION: sitstone and shale

e 'SGADAN LAKE FORMATION: quartz arenite and quartz pebble
S | congomerate
LATE HADRYNIAN-CAMBRIAN

BENGAL ROAD FORMATION: maroon to red conglomerate, sandstone,

i siltstone; minor grey sitstone

_ KELVIN GLEN GROUP
He) Orange ithic arkose, pebbie to cobble conglomerate, purple subarkose,
red sitstone

(?) LATE HADRYNIAN

. Monzodlorite (East Bay Hifs bely)

http:llwww.nrcan,gc.ca/ess/pubs/guide/images/le#vd

‘
: B e oo o
‘
| |
PR S ——

Creating
legend

hitp:/fwww.gecdsb.on.ca/sublscho

Le =door by arhpriye
o ——
o i et ~bike rucks o ~waker fuedain
S = Small 4ree ) ; -
¥ 5 G - stene bench E‘f?‘.-hap---wham
i& @'L"’!"ﬂ" HH - drain |
iq @.mmmh-*- @ - Fire hydrant E_ Consrede g idewK
g. m ;:-:-mm- & = Black ol pote PR S TR S
. = chain li
i:l’ U““‘k @~ = Flogpole /,‘; - chait |.gi.u‘d':“
;; @"'“‘ ohis ith 4’ ety Dreemnsdy ..lml:u- m:‘:)
i == i n i
H| D termtirmierris [ty @D - Lot
osl '-mhn-swrsmlm ” - baverater
[ —T o
4 ] - Wond beach '.‘—‘-‘ 'f""‘ Square syares g-wm_.. thM e}
| {= wosd bivich wadgr $rve ) — cda = viee prict pals stise
| e m s hog e e b b
Al ) Loy PRI Il 3

@
AT TR -

Size

* Size variation allows the representation of
guantitative variations
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— Pictograms

Shapes

» Shapes represent object identities

— Basic shapes (square, circle, etc.)

» Readability often better than realistic drawings

Pr

. Robert Laurini

Hue values

 Variation of color value is a variation of
luminous intensity; allows ordered relations
(quantitative relations)

Colors

* May represent differences, but there are
cultural and psychological connotations.

* =» non-ordered differences

Chapter I: Introduction to Graphic Semiology

Patterns

« Patterns may represent several variables
(shape, size) through ordered relations and
relative quantitative differences
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Orientation 1.2 Static Cartography

Common Cartography
* Allows the positioning vis-a-vis axes

Necessity of a scale
— What about scale 1?

Necessity of coding, captions, simplifications,
etc.

But what is exactly a map?

Examples

Chapter I: Introduction to Graphic Semiology 6
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What is a

A geometric representation
- of a planet (Earth, etc.)
- with relative positions

- with non-spatial attributes A constructed model implying

- down-scaling
- selection
- generalization

map?

Is Is
Choices o .
- scientific An iconic, graphic model
- subjective Implying Is using signs
- empirical - V|sulal
- auditory
- haptic
With -ete.
Through
Specific goals . . .
- present and transmit information A given tm]e t A medium
- provide localizations together with a context - permanent (paper)
- explore distributions - historic - temporary (screen)
- reveal visible or non-visible relations - SOC'a[ - virtual
- exchange, participate - technical
- scientific

Pr. Robert Laurini

Pollution

produced by:
h|gh M Knab, 2000

http://www.uni-tuebingen.de/geo/gpi/ag-appel/pregéénvmag/pollution/B27.jpg
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Noise Visualization

Cross Sectional

Noise Contour Map

Scale Factor Height: 1:2

7/

a7 7 A

NG ORI < S e TS ey AR S
T e N AN e

Calculation Height: 50 m.
SN ey

Naise Contour Map
Amusement Park
Aualysis wio Barrier

Noise level

in dBY
95 =
00 < M <= 95
a5 < = an
o0 < I <= 85

75+ <= 80
0= =78
B4 < =70
B0 = <= 65
552 == 60

50 < <= 65
45= == 50
<= 45

Legena
Building
=== Banier Height8 m
—— Line Source
B wain bullding
Mavcon Enginsering Network
701 W.Las Palmas Dr.
Fullterton, CA 92835

Phone 714-441-3488
Fax 714-441.3489
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Graphical representation

» Isophons

,//K \ \ * Colors and Textures
parc) ‘B

* Proportional circles

* Symbols

0 ®
o

* Proportional lines

niv bruit fond: 50 dB
niv bruit pointe: 75 dB
Leq: 65 dB
| | / Date mesure: 25/12/35|
L

* Bubb

L - U 49 o

P2 @i N

Graphical | |
Representations 1 ST

NN

Balloons with measures

Noise level

Noise level
72 db
Noise level
64 db
=

Noise level
60 db

N
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Example in Lyon Generalization of geographic shapes

COPAKE LAKE_NY AT VARIOUS MAP SCALES

Figre 10.5 Copake Lake fi Nevw Yoik Stefe) st diferest map scales

Chapter I: Introduction to Graphic Semiology 9
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3D Mapping
Risk
3D map
mpa.itc.it/
corso.html
Other 3D examples 1.3 — Animated and Interactive

Cartography

* With animation
— modification of shapes
— modification of colors

* What about extensions of graphic semiology?

Chapter I: Introduction to Graphic Semiology 10
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Examples of animated maps Other examples

s et
v

A_v._-.-
|

= [ s T S

Mont St Helen Road map

The Terrible Fate of Napoleon's Grand Army in Russia: 1812
DATE:

=
Adapted from the Statistical Graph of Charles Minard (1861),
by Aaron Walburg and Stephen Harizog (1996}

http://www.math.yorku.ca/SCS/Gallery/minard/march-animated.gif

Active cartography

¢ User interaction
* Clickable maps

* Hypermaps

Chapter I: Introduction to Graphic Semiology 11
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http:/iwww.itc.nl/~kraak/hypermap/1.gif

search
* window

Principles of hypermaps

documents

Points and active zones http://www.meteo.fr

Chapter I: Introduction to Graphic Semiology 12
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Hypermap for risks in Genoa
http://www.provincia.genova.it/pdb/pdb03.htm

By clicking on a zone,

one can get information

about future landslides
and floods

Argumaps
with
smileys
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1.4 — Subjective Aspects of colors

» Analysis of some common colors

» “Colored people

13
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* Meaning
— power, sex, interdiction, danger,
— blood, warmth
— Santa Claus
— Good luck (Asia)

Pr. Robert Laurini

* Meaning
— tranquility
— authority, competence
— nobility, blue blood (France)
— immortality (Chine) W=EIE

you can i
Canon| 7 Loy
Yellow
* Meaning
— youth
— coward
— advertising signa
— construction
— telephone directories
— sun, light
o

Chapter I: Introduction to Graphic Semiology

Green

* Meaning
— hope, harmony
— nature, jealousy
— money (USA)
— ecology
— give authorization

14
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White
* Meaning
— purity, innocence, cleanness
— kingdom
— rendition

— official announcement (France)

Pr. Robert Laurini

* Meaning
— death
—ill omen
— Anarchy
— tuxedo

Brown

* Meaning
— solidness
— neutrality
— “bullshit"

Chapter I: Introduction to Graphic Semiology

Rose
* Meaning
— innocence, fragility
— woman,

15
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* Meaning
— authority (color officialis)
— suffering
— melancoly

Pr. Robert Laurini

1.5 — Color Matching

» Johannnes ITTEN's Theory

: "\
oo

(o

4
B

http://www?2.epson.fr/technologies/colorguide/COL_G/MAINMENU.HTM
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Stars and Circles

A

16
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Harmony of colors

@
O
Q'
Q ==
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Examples of shading

Hue Contrast . L]
Complementary color . .
contrast
Luminous Contrast = .I
Chroma Contrast | .I

Chapter I: Introduction to Graphic Semiology

Selection of colors

P
O
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Q ==
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The contrast of warm and cool

The contrast is formed by the juxtaposition of hues considered warm' or
‘cool.’

Seven Contrasts

The contrast of complements The contrast of light and dark
The contrast is formed by the juxtaposition of color wheel or perceptual The contrast is formed by the juxtsposition of light and dark values.
This could be a monochromatic composition.

opposltes,

The contrast of extension
Also known as the Contrast of Proportion, The contrast is farmed by
assigning proportional field sizes in relation to the visual weight of a
color.

The contrast of complements

The contrast is farmed by the juxtapasition of color wheel or perceptual

Proportion and Intensity

Dominant color Dominant calor
. l sub-dominant colors Sub-dominant colors
Simultaneous contrast ]
. . Aceent Accent
The contrast is formed when the houndaries between colors perceptually
vibrate. Some interesting illusions are accomplished with this contrast
m

. - '

The contrast of hue . Dominant calor Dominant colar
The contrast is formed by the juxtaposition of different hues. The sub-dominant colors Sub-dominant colors
greater the distance between hues on a color wheel, the greater the
Accent Accent

contrast

I

Chapter I: Introduction to Graphic Semiology 18
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Bank notes in Euros

i L]
s

XX
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Cold and warm colors

Warm colors Cold colors

Warm and cold colors

Chapter I: Introduction to Graphic Semiology

Examples of websites

http://www.worgx.com/color/learning2.htm

Web Site; wveve.gravis.com
Split-complementary relationship

1 primary field of analogous violet hues, contrasting accents of green &
orange
Itten's contrast of hue

medium value / moderate contrast*

*Mote that the use of the neutral field of gray dilutes the overall
contrast of the page, whereas in the following e;
creases

«ample, the use of
full walues in the contrast of the visual plane.

web Site: www.treelogic.com

" primary field of cyan, contrasting accent of red orange
Itten's contrast of hue or contrast of complements medium valuef
high contrast

19
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Web Site: wwew.ingenta.com

. o
- primary field of yellow, subordinate color of blue-green, accent of
“ orange

Itten's cantrast of hue or contrast of complements light-mediom
valug/ moderate contrast

Web Site: www.neueme
Split-cornplementary relationship

Aléa torrentic

B fort
. primary field of purple, contrasting accents of red orange and cyan B moyen
faible
Itten's cantrast of hue or contrast of complements medium valuef
moderate-high contrast
Enjeu:
W maison
Hydrographie :

web Site: wyew.smithandhawken.com /. cours d'eau
#nalogous relationship

. primary field of desaturated yellow, eontrasting accents of Aléa torrent
desaturated orange and green f—_
Itten's contrast of hue medium value/ moderats contrast I moyen
faible
Enjeu:
W maison

web Site: wyew.compendiumdesign.com (html version)
Triad relationship Hydrographie:

’ primary field of orange, subordinate contrast of blue-violet, and ‘ /. cours d'eau
. contrasting accent of green
Itten's contrast of hue medium valus/ moderate contrast

1.6 — Cartograms World Population

» Maps not made according to areas,but
distorted according to some parameters
* Distortion
— Approximately same shape
— Rectangles
— Circles (Dorling)

D)

1 Gustemata 61 Lbera 76 tamisa S R ot
2 B Swador 17 gy 32 Sovena 47 Soud raba 62 hoyCoost 77 Botswama 9 108 Tumenistan
3 Honduas 18 chie 33 Crata 48 Onan 63 Buknafaso 78 Nocanbiaue 106 Tojhstan
4 Neanogia 19 Guadeowpe 34 Bosta 49 U 79 Lesotio 107 Kygzstan
5 Cost ica 20 Barbocos. 35 ogosiavin 50 Naer 65 Bann 80 Svaziand
21 Nathernds Artles 36 Hungary 51 Crat 66 Equatorl Gunen
7 Jamaica 22 Bohams Macedonia 52 Tnisa 67 Cameror
8 ot 23 Morticue 38 Abana 53 Criral Afican Republc 68 Gabon
9 Dormeican Republ 24 Norway 39 Bugara 54 Senega 69 Congo.
10 Puerto fico 25 Sweden 40 Greece 55 Mauitara 70 Ruanda ~
11 Troidad and obago 26 Firoad 41 cprs 56 Mol 71 Bund: 100 Liuario
12 Gopoma 27 hstin 42 Lobonon 57 Gunea 72 Zontio 101 Moldows
13 Suramme 28 Swizerind 43 fel 58 Gabia 73 Zebabwe 102 Georga
14 Ecuador 29 portugal 44 Jordon 59 Guneaissau 74 Mol 89 Hadves 103 fmenia
15 Bolva 30 CaechRep 45 Unted Aab Emiates 60 Sl Leone 75 Mugol 90 Laos. 108 Azetafon

Chapter I: Introduction to Graphic Semiology 20



Visual Information Systems

World Population
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People living with AIDS

=T —

T R e —
e ‘héﬁ"’:_;m:;\ TR themo o3 T

US presidential election 2004
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Dorling cartogram

COMPARISON OF A TRADITIONAL MAP AND CARTOGRAM REPRESENTATIONS OF
THE PERCENTAGE OF THE MALE POPULATION OF WORKING AGE IN 1891

1.7 — Chorems

* A chorem is a schematic representation
transmitting meaning for a spatial phenomenan

» Generally visual representation

e Brunet's Chorems

Chapter I: Introduction to Graphic Semiology
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Comparison

Graduated Symbol Map

Dorling and Dorling-like Cartograms

Demers Cartogram

Dorling Cartogram

malliage

quadrilage
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POINT . .
Water problem in Brazil
troplsme Sl
- Humid zone
Hux clirgeip el ) ] D’EVS:"ES
;{é Limits of watersheds
hl.l! @ V Southern limit of tropical forest
terriloraks e Vegetation regularly flooded
ﬂ States with elevated level of water
ponciualies = Zones with dykes
o L]
hidrarchie ¢ o (o]
o @0 g Conventional map Chorem map Caption
seme wiban 'E-'- ] TR
1.7 — How to Lie with Maps !
* lll-chosen legend can yield erroneous decision-
- makers

 Volontarily or non volontarily

* Book"How to Lie with Maps!"

Chapter I: Introduction to Graphic Semiology 23
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Bol’shey Sovekiy Alas Atlas Mira, 1954

Mira, 1939

N Logashkio

How To Lie With Maps

Karin S55R, 158 Atlas SSSR, 1962

Logashkino Logashkino

Example

Y |

Atlas Mira, 157

Atlas SSSR, 1969

Logashkino

g ;ogqu h}n 32\4

FIGURE§.1. Repisentalia of Logashkino and vicinity, on the East Siberian
Sea, on various Sviet majs published between 1939 and 1969,

lll-chosen captions

Helter, Skelter & Northern Q O @ O
Railway
\ Thousands of Inhabitants Thousands of Inhabitants Thousands of Inhabitants
10- 40 °
™ 2000
100 200

Persons per Square Kilometer

20 or fewer

21-50

51 or more

Flying Squirrel
10 25 50

41
5 100 200 71-200
FIGURE 2.13. Graduated point symbols (left) and graytone area symbols|
(right) offer straightforward portrayals of population size and population|

London g
juated point symbols (left) using symbol size
te choice of visual

ONew Swamp
FIGURE 2.14: Map with g
density

to portray magnitude de
Map with graytone area symbols (right) is ill suited to portray magnitude

Center
Peace

MAP OF THE
Helter, Skelter & Northern Railway

Advertising and timetable map of the Helter, Skelter and

FIGURE 5.1. Engineering department's map of the Helter, Skelter and

Northern Railway

Chapter I: Introduction to Graphic Semiology
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Selection of locations

Displacement New York

Graphic Association

A
Pasi’ O

e} lé\iua‘:rrv a0

New York New York
0" Ao ano
1 Philadelphia
o

Baltin

more

Aggregation

KR @

]

point features and map labels

FIGURE 32. Elementary geometric operations in the generalization of

Example of
generalization

Pr. Robert Laurini

B

Simplification

/A

%0

Smoothing

AR L

Aggregation

nhancement @

1% » % Qe 0D,
L_; (o]

Dissolution Segmentation

s

®

Line Conversion

<

FIGURE 3.3, Elementary geometric operations in the generalization of area

features.

Examples

of generalizatior -

Selection
- -
_ = _ -
® /)\/\
—~
r A
Simplification
Displacement

N — 9%@

Caricature

moothing

Fon ey e

Enhancement
c operations in the generalization of line

FIGURE 3.1. Elementary geometri
features
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Bad segmentation 1.9 — Conclusions (1/2)
* Importance of
semiology JACQUES ‘BERTIN
« Cartography o
Occupied Housing Units Occupied Housing Unit — static

g Units
Lacking a Telephone, 1960 Lacking a Telephone, 1960

— dynamic
— interactive

* Importance of the
message to be

transmitted
+ How to Lie? CHARTING @ CONTRIBUTION

FIGURE 3.10. Different sets of cla
different-looking choropleth maps.

Conclusion (2/2)

Vision and shape understanding

Vision and color understanding

. Effective

Cultural aspects

Cognitive aspects

Chapter I: Introduction to Graphic Semiology 26



