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Scientific visualization is an interdisciplinary branch of science according to 

Friendly (2008) "primarily concerned with the visualization of 
three-dimensional phenomena (architectural, 
meteorological, medical, biological, etc.), where the 
emphasis is on realistic renderings of volumes, surfaces, 
illumination sources, and so forth, perhaps with a dynamic 
(time) component". 

 
 

It is also considered a branch of computer science that is a subset of 

computer graphics. The purpose of scientific visualization is to graphically 

illustrate scientific data to enable scientists to understand, 
illustrate, and glean insight from their data. 

wikipedia.org 



Å{Ŏƛ±ƛǎ όŘŀǘŀ ƛǎ αphysicalέύ 

ÅLƴŦƻ±ƛǎ όŘŀǘŀ ƛǎ αabstractέύ 

 

αSciVis problems typically have an intrinsic spatio-temporal 
interpretation while InfoVis problems do ƴƻǘΦέΣ D.H. Laidlaw 

 

αThere are different audiences - SciVis is perhaps more heavily 

populated with people from the traditional graphics field, 

while InfoVis has a much stronger mix from the HCI (human 
computer interaction) communityΦέΣ aΦ ²ŀǊŘ 



LƴŦƻ±ƛǎ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ǊŜŦŜǊŜƴŎŜǎ ŎƛǘŜŘ ƛƴ !Φ ~ƛōŜǊ ŀƴŘ wΦ tƻŘƎƻǊƴƛƪΣ tƘȅǎΦ wŜǾΦ 9 тфΣ лммфмф ό2009) 

Scopus application, References Visualizer 

Åcolor coded 

Åsize coded 



Heliconius numata, f. silvana 

feeding from a Psiguria flower.  
(Photo: Mathieu Joron) 

Gross L (2006) 

Describing a (yellow) butterfly 
without an illustration / 
photograph 

Our language is not really 

suited to describe all the 

visual richness that we 

perceive. 



Color Pattern Diversity of H. numata, H. melpomene, and their Respective Co-Mimics 

Joron M, Papa R, .ŜƭǘǊłƴ M, Chamberlain N, et al. (2006) 

How the photographs / illustrations become SciVis 



WHY ? 

ÅTo reveal 

ÅTo understand 

ÅTo extract patterns 

ÅTo induce thought / insight 

 

ÅTo compress the information 

ÅTo use as a map / tool / reminder 

ÅTo communicate to others 

ÅTo convey information 

 

 

EXPLORATION 

PRESENTATION 



publication 

modification ? 

calculation / measurement 
visualization 

SciVis is an important component of research 



ÅUndestanding by seeing 

Å{Ŏƛ±ƛǎ ŜƴƎŀƎŜǎ Ǿƛǎǳŀƭ αƳŀŎƘƛƴŜǊȅέ ǿƘƛŎƘ ǿŜ 
put much confidence into (it was evolutionary 
perfected to give us detailed and reliable 
information)  

ÅInfoVis is an example of processing the 
nonvisual information through the visual 
machinery. 



Some examples of αǾƛǎǳŀƭ ǘƘƛƴƪƛƴƎέ 
by scientist 



Processing a non-visual information through the visual 
αƘŀǊŘǿŀǊŜέ; seeing is understanding 

J. C. Maxwell ƛƴ мутп ŎǊŜŀǘŜŘ ŀ ǇƭŀǎǘŜǊ αǎŎǳƭǇǘǳǊŜέ κ ƳƻŘŜƭ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ relationship 

between the volume (x), entropy (y), and energy (z) of a water-like substance (inspired by 

Gibbs). 



Å Feynman: "What I am really trying to do is bring birth to clarity, which is 

really a half-assedly thought-out-pictorial semi-vision thing. I would see the 
jiggle-jiggle-jiggle or the wiggle of the path. Even now when I talk about 

the influence functional, I see the coupling and I take this turn - like as if there 

was a big bag of stuff - and try to collect it in away and to push it. It's all 
visual. It's hard to explainέ 

 

Å Schweber: "In some ways you see the answer - ?"  

 

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

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

 

J. Gleick, "The Life and Science of Richard Feynman", Vintage Books (1992). 



Nikola Tesla ŦƛǊǎǘ αǎŀǿέ Ƙƛǎ ƳƻǘƻǊ ƛƴ Ƙƛǎ ƳƛƴŘΥ 

 

α ΦΦΦ ǘƘŜ ƛŘŜŀ ŎŀƳŜ ƭƛƪŜ ŀ flash of lightning and in an instant the 
truth was revealed. I drew with a stick on the sand the diagrams 
shown six years later in my address before the American Institute of 
Electrical Engineers, and my companion understood them perfectly. 

The images I saw were wonderfully sharp and clear and 
ƘŀŘ ǘƘŜ ǎƻƭƛŘƛǘȅ ƻŦ ƳŜǘŀƭ ŀƴŘ ǎǘƻƴŜΣ ǎƻ ƳǳŎƘ ǘƘŀǘ L ǘƻƭŘ ƘƛƳΥ α{ŜŜ Ƴȅ 
ƳƻǘƻǊ ƘŜǊŜΤ ǿŀǘŎƘ ƳŜ ǊŜǾŜǊǎŜ ƛǘΦέέ 

 

bƛƪƻƭŀ ¢ŜǎƭŀΣ aȅ LƴǾŜƴǘƛƻƴǎΣ ~ƪƻƭǎƪŀ ƪƴƧƛƎŀ όмфутύ 

 

 

tǊƻŎŜǎǎƛƴƎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ Ǿƛǎǳŀƭ αƘŀǊŘǿŀǊŜέΣ ǎƛƳƛƭŀǊ ŀǎ 
when we calculate on graphics cards J 



Remember and beware: 
  

Visualization and visual can be 

misleading and deceiving 







αSometimes very small and subtle changes in a figure will 

have an enormous impact.έΣ .ƛƭƭ /ŀǎǎŜƭƳŀƴΣ Notices of 
AMS (2000) 

Remember: 
 
 

A lot of experiential, both visual and non-visual 

data involved in interpretation of visual 
stimuli ς can be beneficial for SciVis but can also 
lead to unwanted interpretations of SciVis. 



A. Kitaoka, 2003. 



A. Kitaoka, 2004. 
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Remember:  
 

We are αǎŜŜƛƴƎ ǿƛǘƘ ǘƘŜ ōǊŀƛƴέ ς the things we 
see are not really the things that are out there. 

 

Always remember that the image will be 

processed, filtered through evolution, 
experience and possibly even culture. 



Some historical examples of SciVis: 

ƛƴǘǊƻŘǳŎƛƴƎ αǘƘŜ ǎŀƛƴǘέ ƻŦ {Ŏƛ±ƛǎ 



Al-Biruni (973-1048), different phases of the moon, 
from Kitab al-Tafhim (in Persian). 



Al Idrisi, Tabula Rogeriana, 1154 



J. Kepler, Harmonices mundi (1619); Archimedean solids 



α¢ƘƻƳŀǎ Harriot noted only "strange spottednesse" in the waning of the crescent, but was 
ignorant to the cause. Galileo, due in part to his artistic training and the knowledge of 
chiaroscuro, had understood the patterns of light and shadow were in fact topological 
markers... Galileo was the first to deduce the cause of the uneven waning as light occlusion 
from lunar mountains and craters. In his study he also made topological charts, estimating 
the heights of the mountains.έ  -- Wikipedia 

G. Galilei, 
Moon 
drawings 

(1610) 



Leonardo da Vinci (1452-1519) 





To see the essence, to 
see below the surface 



¢ƻ αŘƛǎŀǎǎŜƳōƭŜέ ǘƘŜ ǎȅǎǘŜƳ ƛƴ ƻǊŘŜǊ to show its 
parts, their connectivity and interaction. 



To remove the 
parts of the system 
which get in the 
way of uncovering 
the essence. To 
choose a cross-

section of the 3D 

shape which shows 
its nature in the 
clearest possible 
manner. 



To show the same 
system from different 
viewpoints, so that its 
nature, essence 
becomes clear. 
 

To see clearly ! 


