Spatio-Temporal Data &

Remote & i St Sensing
Wwergotia DIRRITAVIVIY

Data Retrieval & Representation for
Environmental Analysis,
Modeling & Monitoring

Judy @ushmg, e Evergreen State @allege
(Geotfienebry, Universityof INebraska
Raul Blikkema, Nortliern Arizona University

RaulDoruskay Universityof Arkansas

Cushing; DGO Biodiversity & Ecosystem Informatics Panel, May 2003 NSF EIA #




Research Summary

(Close-rance remote sensing ofifloxa biomass
andispecies diversity (Doruska):

Reconlicurable wireless networks tof monitor:
environmental microclimates (Hlikkema):

Spatio=temporal dataimodels (Image time

series) ol biogeophysicaltfieldsior ecological
foxiecasting (IHenebry):

(Generating databases 1or ecologists from
domain=speciiic spatial data structures

(Cushing):
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Wit S thc pommiY
[Beosysicm rescanchird ocuiments crianse

(Change detection— penceving the diffencnees

Change quantification — measunng the
magniudes ol differences

Change assessment;— deicrmiming the
STgNIICANCES Ol dIIfCICnees

Change attrbution — identiymg/micHimng the
PIOXIMALE; CAUSES
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Wiiat: dortiie datarl ook l1ke

o [Image time Series
o Viultrvariaie dynamic data strcams

o Viulti=cntity: trajectonres

o [mplicitly spatio=itemporal
— NUSeum VoucCher Speeimens
— Systematic surveys
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Reseanchr Needs  Summary,

Datay data| almost| everyawhere:...
butwhat doesht wiean 2 and how Loy gel ar it

Given, a confluence ofisensingitechinologies, allywith
multiple spatial‘and scalar:dimensionality

We need vobustidata representations tnat.capiure
complex:environmental patierns, and processes, and,
dervevalidviews thatare
contexi-and scale=dependent.and variablein tine:

W need semantic networks, —-
in the field; i thelaby in the office, in space....
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Eive Researchr ALeas

ol Adapiive database’schema
ol Spatio-icmpoeral analysistAlgorithms
s Wineless reactive agent Netwonks

ol Victadata production.,, analysis, &z
anagemeni

o [Fnhanced Senseny presentation ol
cnyvinonmental data.
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Adapuive IDaiabase Schenia

wiiield research aliways mi flux— Networks
necongue &z data siteams; change, due
L) abipl environment changes.

W [image time series) for multivariate spatio-
iemporal queres ditrcult tormodel:

l!elll!Multiple disciplines nequine multiple
Iiepretations.
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Algorithms for
Spatio-Temporal Analysis

o Chanactenze ceological dynamics latcnt m
datascts that arerexplicitly spatio=temporal.

o JEstablishy baselme conditionsior expecicd
PALLCTHIS:

o [Developranalyircallcngmes with decision
SUPPOL Systems o) evaluate evidentral
quality 1o modelimg; o policy:
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Wireless Reactive Agent Networks
S DS

Already: bemg demonsinatedm: thesaeld, Hur

ol [How: doywe:
— Bvaluate undamental periormance limits;
— [Designiand mmplement: cross=layeral gonthms;

— [Developrdesignrandiverircation toels Torneiwork:
placement andimanagement,

— (Connect these te databases:
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IVietadata are lssenvial vut
(Chiltnralidz TicchnologicallObstaclcsPAbound

umﬂl! Sociological researchimiorscrentiicreseanch
method, then mitiate change:...

lmﬂ]l! ViechanismsHor automaied production o
metadata at acquisition: time and at subsequent

PIOCCSSING SIEPS:

— Remove onr mmimize human mterventron m metadata
productioniand updating.

— [Developitonlsitormetadata analysisiand managements

— [Develop teelsitorcoax datanmntoeranalysis, database; and
visnalization seftware,

“ R XN/ VIS arformat, netatan):
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Better Presentation of
Environmental Data

o Enlianced seicntiicvasualization — animating
complex: spatio-tempornall datasets= miommn,
enlighten, and empower:

ol Needraccessible functionality: beyond outreach to
cvaluate hrgh dimensional data spaces

“eﬂ!— Virtualreal ity or mimensive environments may olier:
hrghidimensionality:— at-a hngh price:

“eﬂ! — lfurtherworksrsinecded tounderstand optimal
approaches toysonic and haptic iecdbacks
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