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ILLUSTRATION + VISUALIZATION

“Scientific illustration takes the “The use of computer-generated,
viewer to the often Interactive, visual representations
unobservable - from of [...] data to amplify cognition.”

molecules and viruses to the
universe, from depiction of the
Internal anatomy of
arthropods and plants to
geologic cross sections and
reconstruction of extinct life
forms, from realistic to
abstract portrayal.”

-Card, Mackinlay, Shneiderman, 1999

- The Guild Handbook of Scientific
llustration, 2003
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ON LAND AT SEA
Surface melting Meltwater feactures ice and Thinner ice has a weaker grip on the land Warmer oceans srode
begets more melting - lubricates the bottom, speeding flow and can’t hold the accelerating glacier floating ice at its base
Snow reflects the sun's As glaciers thin, Summer Meltwater plunges into Some glaciars end in a floating ice
light and heat, keoping their surface sinks meltwater open crevassas and tongue, which buttresses the land ice
ice below it from melting.  to lower altitudes, pools on the mouling, breaking up the behind it. As the ocean warms, it erodes
Whare it melts, exposaed whero temporatures ice surface and  ico and lubricating its basa, . the ice tongue from below, weakening
dark ice absorbs heat. are higher. forms lakes. which accelerates flow. fce Vedotaty it and causing it to break up.
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Univ. Groningen

Daniel F. Keefe

Sultanum et al. 2010/2011

Coffey et al. 2011/2012




USE SPECIFIC DATA

BE GENERATED
ON-DEMAND

Velocity (cm/s)

1/70.00

BE EXPLORED
INTERACTIVELY
46.67

SHOW CHANGES

OVER TIME

23.33

COMBINE SEVERAL §
DATA SOURCES 0.00

user vmtk on YouTube



USE SPECIFIC DATA

BE GENERATED
ON-DEMAND

BE EXPLORED
INTERACTIVELY

SHOW CHANGES
OVER TIME

BE CREATED BY
NON-EXPERTS

-

S s W

Ready

Sign in PY Share

A = q; K Conditona Foomatting = "y £
= £J¥ Format as Tabile + =
Ford  Algnment Number * alh Sdting
g Cell Styfes ~
- f -
B Cc D E F G .
B i y -) QUSRS Enter Exponssas
udget Overview
Projected Balance (Projecied minus expanass) $1.585
Actusl Balancs (ACNal MINUS Senses) $1.740
Diferance (Achsal mings projected §155
| 0 1 ns
income 1 55800
ACTUAL woomed ety ACTUAL 57.860
£x¥a Income $1,500
Income 1 $6,000
PROJECTED Income 2 $1.000 PROJECTED 37,915
Exva incoms $2.500
Transponaton Savings o
17% Inveztmants
ant
NIFIN03 Pats
1% ™
Porsonal Cam Taxes
Other 2% %
165%
Houeng
348 Loans
Food Ertectnmmment - b
- ww 5% Gins and
;,h’;::h' Chisdren
. %
Monthly Budget Report Me ..+ ' ’
B ' - 1 + N

= € Q
MAINE ]
o
)
~’J>‘ )
'
o
o
e e
NH i
S
=i
MASS
"C_tl
LN} O
(-]
)
CONN ¢
- J
o ?. »
N.Y y 5
o
w y
(?"v'"é'--‘--.
N 5
A
o '\
PA o \
g /
.<“
e P iiarse G2
. lv
W e ot |
e L 4
o N
q %
o . DEL -"
9 Mifgpcts
e 4 MD
a
)
< o
[~}
w
[
o
VA

Ehe New Hork Times m m o

A Sharp Increase In

‘Sunny Day’ Flooding
By JURATHAN CORUSY 5357 & 2

Global warming and ralag seas are
increasing the nmount of tidal ooding on
the Atlantic and Gulf Consts. Flood levels
ary different from clty to city, but the trends
are similar. Relsted Article

Maen 309 level rize, 1t nches

1once foodng 10° rye

‘;.A.._M A-L.,.A‘A..-._.A.L‘iu.l-lmh.a i

185 87 20X s

The Battary, New York City

Atlantic City 11




USE SPECIFIC DATA

BE GENERATED
ON-DEMAND

BE EXPLORED
INTERACTIVELY

SHOW CHANGES
OVER TIME

BE CREATED BY
NON-EXPERTS

Jlushalive
VISUALIZATION

PIQUE INTEREST

REVEAL HIDDEN
FEATURES

SHOW THE
IMPOSSIBLE

TELL A STORY

SYNTHESIZE



c§Slemenia OF ILLUSTRATIVE
VISUALIZATION



artery

Trigonum fibrosum ~ _
sinistrum

Anterior cusp
“mitral valve

Tendon of the

_~7 infundibulum

_ Part of aortic rir

Atrioventricul
‘=" bundle

Anterior
=77 of tricus;



SPARSE LINE DRAWINGS

© Ccanon



SPARSE LINE DRAWINGS

Elber, 1995
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DecCarlo et al., 2003

DeCarlo and
Rusinkiewicz, 2007
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Zander et al.,, 2004
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Secord, 2002
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STIPPLING

Kopf et al., 2006



STIPPLING

Kim et al., 2009 Martin et al., 2011



ILLUMINATION MODELS

Gooch et al., 1998



DAVID MACAULAY, “THE WAY WE WORK”
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LOW-LEVEL VS. HIGH-LEVEL ABSTRACTION
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HOW TO RENDER WHAT TO RENDER

Rautek et al., 2008
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Tarini et al., 2006
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Tarini et al., 2006
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Cipriano et al., 2007
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v. d. Zwan et al., 2011
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v. d. Zwan et al., 2011



ABSTRACTION SPACES

v. d. Zwan et al., 2011
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Eichelbaum et al., 2013



PHOTOMETRIC VS. GEOMETRIC ABSTRACTION

Everts et al,, 2009 Everts et al., 2015
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Everts et al., 2009 N AL p . - Everts et al., 2015




CONTROL OF THE ABSTRACTION
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Parulek et al., 2013



CONTROL OF THE ABSTRACTION

Parulek et al., 2013
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Le Muzic et al., 2014
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Lueks et al., 2011
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- ‘ ; [MMAPBLAST! N Us-101
Simi Yalle - . Roadside 19.2
ey I,Sa Iie.r'l'ua o E do1 Fov W SE « D
A =3
A S0, A s Cornell Way
N
( Moy oo Caleta
comrel, L -
i 110 Fwy
a SOUTH
5
= =
m [ e Paramount Ranch

?A‘B.AWN‘-' m g National Park James M ° 9th St 0.1

R E é Wood Bh::o(-e l "

Niserionm o P Figueroa

Taec ) P g &

*
H) } 3
Pacific Ccean ¢ T 3 ~ ’“b,&
; | e 01’6
o “ o
ER000 dcinity Corp, GOT, MavTech OLY HMPIc s

Agrawala and Stolte, 2001



FINGER BOARD

PEGBOX

SCROLL

BACK PLATE



SMART VISIBILITY

Viola and Groller, 2005



CUT-AWAY ILLUSTRATION
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ASSEMBLY GUIDES & MECHANICAL PROCESSES

Agrawala et al., 2003

Mitra et al., 2010



HIERARCHICAL ORGANIZATION

Balabanian et al., 2010
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Svetachov et al,, 2010
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Bruckner and Groller, 2007
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courtesy of Bill Andrews

Lawrence Livermore National Laboratory

( )\ e 0 ( ) A ~ Bruckner and Groller, 2007
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DNA double helix

, Core histone dimers:
/ 2xH2A/H2B
2xH3/H4

‘Beads on a string’
form of chromatin

Chromatin fiber of
packed nucleosomes

Chromosome 1,400nm

Goodsell, 2005 Tonna et al., 2010
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Martin et al., 2011
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Clomy . O8%w . 0¥ Martin et al., 2011



FUTURE CHALLENGES: TOOLS

Martin et al., 2011



JlusDalive

VISUALIZATION



Sources

* |ecture by Lora Oehlberg
* many scientific papers
« other sources that are named




