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SN Cl IO 1aKge datasets more
weEeningfitlfcomponents (called data
ERUICLS)

&= lcosurface; streamlines, streaklines, vector
~ field'topology, vortex tubes, cracks, fault
~ _lines, etc.

— Jonic fields, force topology, iconic
representation of molecular structure, etc.

® Render this data with comprehension in
mind, as opposed to visual realism
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SEEalIE=PreSErving data compression
r i poral compression
S AL utomatic feature extraction
5;:f”';'Surface decimation (coarsening of data)
- ® Parameterization of complex surfaces




o Other Activities

— Face recognition
— Applications of geometric algebra
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SHGIIliEration of Very large datal sets
95)7210f datasets is growing exponentially
B\Vassively parallel computers

=0 =65(J; 512 processors, 2.25 Teraflops, 30%)/peak

~® Earth Simulator (Japan), 60 Teraflops 70%)/peak

-~ Largest simulations: 2000x2000x2000

— Data generated by satellites: > 1
Terabyte/day



Highresolution' simulations and hew data

deguisition technologies (In SAR) have created

ieliaweritable data deluge

@datartsunami ).

HErels an urgent need to scan through the

s hieaps of data and extract out relevant features (

— = plumes, faults, networks, rivers )

~— % Feature extraction goes hand in hand in this data-
mining and visualization ventures.

Tools : wavelets, clustering etc.

® use second-generation wavelets to extract
coherent features from 3-D mantle convection
generated via humerical simulation
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—
iysical Problem s

T = rle\/% 1 firom reference state
SIS gra ure im excess of hydrostatic

sV VT = V. (x(x)VT)

Velocity time scale set by

Rayleigh number
ref (hermal Reynolds number)
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EdN@EI @atasets
SNime-dependent flow
ifc Hﬁ_nonlmearltles

Jomena of interest occupies small
action of domain

minar to turbulent transition (of the
thermal field) as the Ra increases
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S5E6end.Generation Wavele
Ac ]\/rmr. ges -
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SMOPENELE On NOR-URIform meshes

> C uerJJrr - grids handled! by tensor product

2 Opera _;e on manifolds generated via subdivision
et hods

5& _4-hre Ista 1-1 identification between 21

= gﬁneratlon wavelets and points in physical space

i

- ® Useful for numerical methods of the “collocation”

type



Multiscale Physics
Wavelets

Wavelet-based
and the

WEB

A

Locality In \

space and time

User-selectable
scales




Temperature

Plumes get thinner
at higher Ra

How do you quantify

these structures

How to compute
color maps
automatically?
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Manipulate data from anywhere
at anytime, via the web
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Earth's surface

T=0( cold ) |

l

‘ .-’/ =1 { hot)

l Core-Mantle boundary

1 0/2 9/02 z Core
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ZHESE Diagrams; i

PRElieSEStare WEll known' InftRermodynamics, €.d.,
PIESSIIFEIVErSUS SPECIfic volume generates three
PIIESESH(TOr Water
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~® More generally, diagrams in more complex
systems might look like (in 2D): ...
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0[] rmorJ\/;a IiIC Variables'p, I, a, b, C, ...
b ermodynamlc function
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,a,b,c,...) = |nteger

P.—. = _—

oSt to evaluate phi(...) is very expensive.

Therefore: must minimize the number of evaluations.
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SiDiagram EXCractione = s

2V, YUen

Based on secondary wavelets
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[ OVWALO v sualize p ase diagrams in 3D, 4D
GIErSID S Space?

HOW O nderstand the structure of the
Dfiases?
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) |s/has PEcCome multidisciplinary

o Slle \Dr l visUalization system must address
= I/O-;-; e

= Mai alnablllty
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= _f_X|b|I|ty (via plugins for example)

—_— *_; Accessibility (low cost and easy to use/install)

~ — Robust
— Standardization

® [he above features are not consistent with each
other

Lk



iENalization Ubiquitysss

SNe0lIEeration threugh' visualization
J Ofﬂce v yallsibecome visualization displays

(== % thin, pliable medium capable of
_ eLZE ronic encodlng)

=—e: ~xchange of visual data becomes as
_- ublqwtous as exchange of text documents
in 2001
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