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Scientific visualizationsan interdisciplinary branch of science according to
Friendly (2008) primarily concerned with the visualization of
three-dimensionabhenomena (architectural,
meteorological, medical, biological, etc.), where the
emphasis is on realistic renderingsvofumes, surfaces,
illumination sources, and so forth, perhaps withyanamic
(time) component.

Itis also considered a branch@OMputer SCIENC@at is a subset of
computer graphicShe purpose of scientific visualization is to graphically
lustrate scientific data t€Nable scientists tonderstand
llustrate, andglean insightfrom their data

wikipedia.org
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oSciVis problemgypicallyhave anntrinsic spatio-temporal
interpretation while InfoVisproblems doy” 2 (D4 Jdlaw

alhere are different audiencesSciViss perhapsnore heavily
populated with people from théraditional graphicsfield,
while InfoVishas a much stronger mix from th¢CI(human
computer interaction) communitypé = a ® 2 | NR
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Describing a (yellow) butterfly
without an illustration /
photograph

Heliconiusnumata t sivana

feeding from aPsiguridlower.
(Photo: Mathieuwloron

0urlanguages not really

suited to describe all the

Visualrichness that we
perceive.

Gross L (2006

@PLOS ‘ BIOLOGY



Color Pattern Diversity dfl. numata, H. melpomene and their Respective @dimics

ithomiinae
Melinaea
o H. numata '
Heliconiinae H. melpomene
0.05

JoronM, Papa R, St #MNGhamberlain N, et a2Q06)

How the photographs / illustrations become SciVis @PLOS ‘ BIOLOGY



WHY ?

0 reveal
'0 understand .
0 extract patterns

Do o o Do Do I Do I

'0 Induce thought / insight

'0 compress the information
‘0 use as a map / tool / reminder
'0 communicate to others

'0 convey Information

EXPLORATION

PRESENTATIO



SciVis is an important component of research

visualization

calculation / measurement

do40kb =1, n

k=n+1-kb
b(k) = b(k)/a(k,k)
t = -b(k)

call saxpy(k-1,t,a(1,k),1,b(1),1)

40 continue
go to 100
50 continue

@

modification ?

publication



A Undestandingby seeing
A{ OA+Aa Sy3alF3IASa QA adz f
put much confidence into (it was evolutionary

perfected to give us detailed and reliable
Information)

A InfoVis is an example pfocessing the
nonvisual information through the visual
machinery,



Some examples af @A & dzl f
by scientist



Processing aon-visual informationthrough thevisual
a K I NR gseedpis understanding

JC.Maxwely myTtn ONBFGSR | LI I &30S NJ relatidbship L

between thevolume(X), entropy(Y), andenergy(Z) of awater-like substancginspired by
Gibbs).



A Feynman:'What | am really trying to do 8ring birth to clarity, which is
really a haHassedIlythought-out-pictorial semivision thing. would see the

jigglejigglejiggle or the wigglef the path. Even now when I talk about
the influence functional, | see the coupling and | take this tuike as if there

was a big bag of stuffand try to collect it in away and to pushlit's all
visual.It's hard toexplairé

A Schweber"In some wayy0OU see the answey?"

A Feynman:'The character of the answer, absolutely. An inspired method of
picturing, | guess. Ordinarily I try to get the pictures clearer, but in the end th
mathematics can take over and be more efficient in communicating the idea

the picture.In certain particular problems, that | have done, it was
necessary to continue the development of the picture as the
method before the mathematics could be really done

J Gleick "TheLife and Science of Richard Feynm#iritageBooks(1992).
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a P GKS Harlsadf lightnivgandiniar isstart the
truth was revealed. | drew with a stick on the sand the diagrams
shown six years later in my address before the American Institute
Electrical Engineers, and my companion understood them perfectl|
The images | saw were wonderfully sharp and clead
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when we calculate on graphics cagds



Remember and beware:

Visualization and visual can be
misleadinganddeceiving









oSometimes/ery smalland subtle changedn a figure will

have anenormousimpacté = . At f Notitedgt St Y
AMS(2000)

Remember:

A lot ofexperiential, both visual and nowisual

datainvolved In interpretationof visual

stimuli ¢ can be beneficial for SciVis but can alsc
lead to unwanted interpretations of SciVis.



A. Kitaoka, 2003.
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Remember:

Weared & SSA Y 3 & A ditHé thingKwe
see are not really the things that are out there.

Always remember that the image will be
processedfiltered through evolution,
experience and possibly even culture.



Somehistorical exampleof SciVis:
AVINRRAzZOAY 3 alKS a
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AlBiruni(9/73-1048), different phases of the moon
from Kitabal-Tafhim(in Persian).



Al Idrisi, Tabul®ogerianal 154
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J. KeplerHarmonices mundil619; Archimedean solids



G. Galile]

Moon

drawings

(1610

a ¢ K 2 Madrriatnoted only "strangespottednessé in the waning of the crescent, but was
ignorant to the cause. Galileo, due in part to hisstic trainingandthe knowledge of
chiaroscurghadunderstood thepatterns of light and shadow were in fact topological
markers.. Galileo was the first to deduce the cause of the uneven waning as light occlusi
from lunar mountains and craters. In his study he also made topological charts, estimatir
the heights of the mountaing -- Wikipedia
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Toremove the
parts of the system
which get in the
way of uncovering
the essence. To
choose a cross

section of the3D

shapewhich shows
Its nature Iin the
clearest possible
mannetr.
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To show thesame
systemfrom different
viewpoints, so that its
nature,essence
becomes clear

To see clearly !




