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NEVAC: Core goal and approach
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& disaster response and recovery




NEVAC: Core goal and approach

* Where and When matter ... in relation to threat and
vulnerability analysis, situation assessment and mitigation,
& disaster response and recovery

= geo-temporal references in heterogeneous info are
both the object of analysis (determine where &
when) and the glue to connect otherwise
independent data fragments




NEVAC: Core goal and approach

* Where and When matter ... in relation to threat and
vulnerability analysis, situation assessment and mitigation,
& disaster response and recovery

= geo-temporal references in heterogeneous info are
both the object of analysis (determine where &
when) and the glue to connect otherwise
independent data fragments

" Goal: exploit complex, heterogeneous information
that contains both implicit and explicit geospatial and
temporal references ... by supporting an iterative
process of geo-temporally grounded information
foraging, analysis, sensemaking, and decision-making
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" GeoVISTA Studio, ConceptVISTA, CiteSpace, FactXtractor, and
others have sophisticated views and/or data processing algorithms

" Improvise has a flexible coordination architecture and query
language, but a limited library of components

" Build a unified infrastructure that will have the advantages of all
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Problem: Given the dramatic increases of data depicting moving point objects,

how can “relevant” group behaviors be recognized?
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Approach: multi-scale, visual-computational analysis





Problem: What geographic and temporal patterns of political activity can be
discovered in international events reported by major news services?
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Approach: visual analysis using group-select-filter method




Linking events with science through web services:

AvianFlu Viewer

Problem: How can we contextualize events and risks, geo-temporally, in
evolving scientific knowledge?
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Storylines: named entity extraction + topic detection
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FactXtractor: Named entity recognition (NER) + entity-

relation extraction (RE)

Problem: Extract relevant geo-temporal (and other) info from text documents:
Named entities, locations, time; Common concepts
|

= Approach:

" FactXtractor processes text documents using GATE
and identifies entity relations using Stripped
Dependency Tree kernels.

= Output is a concept network formatted in OWL;
which can be visualized with ConceptVista.

| » Uniqueness: Multi-strategy information extraction

" Machine-learning: high manual cost (training), high
precision, low speed

= Unsupervised rule-based: low cost, lower precision,
higher speed

" |mpact:
= Can process large corpus of text documents

®* Visualize and convey info about named entities and
extracted concepts and their relationships

= Allow navigation to explore the relationships
obtained from multiple heterogeneous documents
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= FEMARepViz is an information extractor Web
service for FEMA Situation Reports.

= FEMARepViz processes situation reports using
FactXtractor and GeoTagger.

= Qutput is a Google Earth network link
providing dynamic update / interactive
visualization. e |

Dlate: 2007-02-08

Earthguaks Scthily

AR XLET PU EST there was & sirong (magnibsde £.1)

earthduake i the Cuba Regon, about 125 mles south of

Ewyamg, Cuba and 116 miss north of Luces, Jamass. The
uake caused mid tremons along Cuba's southwestem

see poster
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@ Google Earth =

@} Mozilla Firefox
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Problem: Help analysts retrieve relevant info and

contextualize complex events

Approach: Concept Discovery Application (CDA) — knowledge enabled
information foraging and geographical contextualization
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CDA process

|. apply entity-relation

extractor (ERE) to
FEMA National
Situation Report =
generate: people,
places, organizations

. use ERE results to ID

places of interest

. supplement Google

News query on floods,
in located places, with
ERE derived Owl (web

ontology language) file

. map results & relations

see poster




2 Context Discovery Web Version 2.0 - Mozilla Firefox
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Problem: How can an analyst assemble place-time-concept information needed to

identify an unexpected disease event?

E Resources
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Approach: visual group, select, and filter of data linked to disease-
focused concept maps, ontologies, and web resources
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Gahegan, M., Agrawal, R., Banchuen, T., Luo, J., & Weaver, S. 2007, Integrating Knowledge
and Data: A Practical Demonstration Using a Disease Scenario. VAC Views, Feb., 14-15.



= place & time are critical components of knowledge
relevant to homeland security — and provide the glue
to connect diverse information fragments

= geovisual analytics combines visual interfaces,
computational methods, and knowledge management
strategies to support exploitation of both explicit
and implicit place & time information ... and to
enable analytical reasoning with that information

contact:
Alan M. MacEachren
maceachren@psu.edu
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