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NEVAC Goal: geo-visual analytics for public health,

intel analysis, study of terrorism, & emergency mgt

* Place & Time are Fundamental ... to all components of
Homeland Security

= NEVAC foci: R&D to assemble time-relevant info
about places at risk and to use the information
effectively to decrease threats and increase resilience
... three topics highlighted:
* finding info quickly: browse, query, & filter

* foraging & contextualizing info: retrieve info & build
place-time context - achieve situation awareness

* analyzing place-time info: get answers about what,
where, when, who, how, and why




A multi-representation info-model

relations +
Knowledge
TN
Concept
Observational

data bject

Location WTime

Mennis, J. L., D. J. Peuquet, & L. J. Qian. 2000. 'A
conceptual framework for incorporating cognitive principles
into geographical database representation', International
Journal of Geographical Information Science, 14(6), pp. 501-
0
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Foraging and contextualizing info

- Situation Awareness

" knowledge enabled information foraging and
geo-historical contextualization

= FEMARepViz:
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Problem: Help analysts retrieve relevant info and

contextualize complex events

information foraging and geographical contextualization
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oncept Discovery Application (CDA) — knowledge

enabled information foraging and geo-histrical contextualization
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computational methods with visual interface

support applied to semi/unstructured text
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Date: 2007-03-02
Tornadoes Rip Through AL

Tornadoes ripped through Alabama and killed several people Thursday, including some at a high school where
students became pinned under debris when a roof collapsed, state officials said. Crews dug through piies of
rubble beneath portable ights at Enterprise High School well into the night, looking for other victims. The burst of
tornadoes was part of a larger ine of thunderstorms and snowstorms that stretched from Minnesota to the Gulf
Coast. More than S0 people were hospitalized as the violent storm front crossed the state. Officials opened
sheRers for those whose homes were damaged. The state sent in National , along with

personnel, bghts and generators. The high school, about 75 miles south of Montgomery, appears to have been
zie) right in the path said a meteorologist with National Weather Service in Tallahassee, Fla., which monitors

1) €8 2007-03-02 B | southeast Alabama. The force of the storm blew the windows out of cars and buses in the parking lot.

=iy

1 oosommpjmmoooo| +)

riginal R President Bush was briefed on the tonadoes by senior statf and called Riley and Missouri Gov. Matt Blunt,

. = White House spokeswoman Dana Perring sail. The Federal Emergency Management Agency was working with
‘T‘ Tornadoes Rip Throus officials in both states, she said. As the system pushed eastward Thursday night, tornado watches remained in
¥ 2 Rain And Snow Head effect in eastern Alabama and were posted in Florids, Georgia and South Carolina. The tornadoes were the
# [ 2 Alsbama Tornadoes second to devastate a portion of the South this year. In early February, tornadoes ripped through a 30-mile path
x¥ B2 Georgia Tornado in central Florida, kiling 21 and destroying hundreds of homes and businesses.
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Docurnent Contents Source: Date: 10 Jan 2008 - The Office of the Spokesman for the Armmed Forces,
comrmenting on the accusation of attacking & UMAMID force unit last Manday in the area
of Tine in West Darfur State, said the attack had actually taken place due to joint error
that led an Armed Forces Unit in the area to attack the UNAMID unit, The Office pointed
out that the error was a joint one as this UMAMID unit had failed to notify the Armed
Forces and take permission about their movernent accarding to the agreed norm,
pointing out that the convoy was moving by night and the correct action was that the
UMAMID unit should make its movernents at daytime, The office added that the
Western Sudan Military Cornrnand has provided an apaology to the representative of
UMAMID in the region and that the apology was accepted, in recognition of the dual
ristake committed, MATMA
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UNAMID: African Union/United Mations Hybrid operation in Darfur

Results 1-10 of about 148,000 for UNAMID. (0.11 seconds)

The Council, acting under Chapter VIl of the United Nations Charter, authorized
UNAMID to take necessary action to support the implementation of the Darfur ...
www.un.org/Depts/dpko/missionsiunamid/ - 15k - Cached - Similar pages

UNAMID: African Union/United Mations Hybrid operation in Darfur

On 31 July 2007, the Security Council unanimously adopted resolution 1768 which

MAMID - Google Search




finding info quickly 2

browse, query, & filter

" space-time questions: given X > determine Y

* when + where > what: Describe the objects or set of
objects that are present at a given location or set of
locations at a given time or set of times.

* when + what > where: Describe the location or set of
locations occupied by a given object or set of objects at a
given time or set of times.

= where + what > when: Describe the times or set of times
that a given object or set of objects occupied a given
location or set of locations
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GeoDiscoverer: search engine to integrate

social networks with geospatial information

in collaboration with Lee Giles

il

A second analyst notices a series of publications of
interest generated from one institution/ location.
She is curious about who the authors are
collaborating with. To investigate, he uses the
geographic view into the data and selects a place by
clicking its location on the map. The map shows the
number of publications (represented by circle size)
and the locations of all collaborators from other
locations (shown with radiating lines).

7 -| An analyst is interested in determining when a
% GeoDiscoverer particular individual has ‘published’ one or more

. documents, thus when the content had the
potential to make an impact. To pose this
question, he simply scrolls to the author name,
clicks on it, and views a display of publication
dates associated with this author. Clicking on a
particular publication shows (on the map) where
the co-authors are in relation to the main author.
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GeoDiscoverer: search engine to integrate

social networks with geospatial information

in collaboration with Lee Giles

b Mozillz 03
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title | date
Current issues in cancer vaccine development. 1989
Interleukin-10 erhances the therapeutic effectiveness of a recambinant powr... | 1999

A phase I trial of intra lesional RV-B7.1 vaccine in the treatment of malignant ... | 2000

Phase I clinical trial of a recombinant canarypaxvirus (ALVAC) vaccine expressi... | 2000

The next generation of vaccines for the treatment of cancer. 2001
Imnovative treatments for pancreatic cancer. 2001
Insertion of interleukin-2 (1L-2) and interleukin-12 (L-12) genes into vaccinia ... | 2002
Prostate-specific antigen vaccines for prostate cancer. 2002
Immunatherapy for pancreatic cancer: current concepts. 2002
Poxviruses as vectors for cancer immunctherapy. 2003

Clinical protocol. Intra-Lesional rF-B7.1 versus rF-TRICOM vaccine in the treat... | 2003

The role of poviruses in tumar immunctherapy. 2003
Local delivery of poxvirus vaccines for melanoma. 2004
Poxiirus vaccines for cancer and HIV therapy. 2004

Phase II randomized study of vaccine treatment of advanced prostate cancer (... | 2004
Local delivery of recombinant vaccinia virus expressing secondary lymphaid ch... | 2004
Immunatherapy for melanoma. 2004
Adjuvant therapy for malignant melanoma. 2004
Panniculitis after vaccination against CEA and MUC1 in a patient with pancreati... | 2005
TG-4010 Transgene. 2005

Local delivery of recombinant vaccinia virus
expressing secondary lymphoid chemokine
(SLC) results in a CD4 T-cell dependent
antitumor response.

2004-07-12

Secondary lymphoid chemakine (SLC) attracts mature dendritic cells (DCs) and
nave T cells. Co-localization of these cells within local tumor environments may
enhance the induction of tumar-specific T cells. However, the presence of
danger signals or other DC maturation signals are required to optimize T-cell
priming. We hypothesized that expression of SLC in vaccinia virus would provide
local chemokine delivery and adjuvant factors. A recombinant vaccinia virus
expressing murine SLC (r¥mSLC) was constructed and characterized. SLC
expression was confirmed by Western blot analysis and functional activity was
determined by in vitro chemotaxis assay. Supernatants from rVmSLC-infected
cells attracted CD4 T cells, and also induced the migration of CD8 T cells and
DCs. Although poxviruses are known to express several chemokine-binding
proteins, systemic injection of r¥mSLC was well tolerated in mice up to a dose
of 1 x 10(7) pfu and did not significantly alter vaccinia-specific T-cell immunity.
Local injection of r¥mSLC into established tumors derived from the murine
colon cancer line, CT26, resulted in enhanced infiltration of CD4 T cells, which
correlated with inhibition of tumor growth. The central role of CD4 T cells was
further demonstrated by loss of anti-tumor activity in CD4 T-cell depleted mice.
Intratumoral delivery of SLC using a poxviral vaccine extends the use of SLC in
anti-tumor therapies and may present an effective alternative for impraving the
immunatherapy of cancer alone or in combination with other anti-tumor agents
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Analyzing Place-Time

omeland security goa
the need for an orders of
magnitude increase in ability to
extract situation-relevant info
from diverse data sources

" integrated visual +
computational methods
applied to multivariate data

* finding the where, when,
what, and who of events
and relations in

unstructured text

. address

ki

T

The attacks

Main arbcie: September 11, 2001 hmedine for the day of the altacks

Four commercial girliners were hjacked en route 1o

Logan Dulles and Mewark aiports. Each of the airdiners

had o Jul fuel capacity of nearty 22,000 U8 gallons (91,000 hters) or 144,000 pounds (85,455 lolograms) ¥l Two of the aiiigs were flown into the Workd
Trada Canter, oné each inta the NGFH and South towers, ana was Sown into the Pamagon, and tha fouth crashed near Shanksulle, Pannsyhania

= American Aifines Flight 11, a Boeng 767-2007 wde-body (SIREER. croshed mlo the Mortem sxde of the NGRR Tower of the Workd Trade Center (WTC)
# 8:46:30 2 m. local time (Eastem Daylight Tiena, 12:46:30 LITC)

United Airlines Flight 175, a Bosing 7672007 crashed inte the Scuth Tower 8 9.02.59 a.m. local time {13.02.59 UTC), an evert covered I by

telmision broadcastess and amateur filmers from around the word who had thair cameras traintd on the buldings afier the sadier crash

= american Aifines Flight 77, 8 Boaing 757-200, erasned ims the Pemagon 8t 9-37:46 8.m. local ime (13:37:46 UTC)

® United Airlines Flight 33, a Bosng 757-200.1' crashed in a fiid in soutiwesst Punesyhania just outside of Shankslle. abaut 150 mies (240 k)
northywest of Washington, 0.2 a8 10-03:11 am_ local time (14:03:11 UTE). The crash in resulted from gers of the alrliner
antempting to regan BENEI Sorn the hijackers,

yournalist hat Flight 937s target was the Uniled States Capitol"™ which was given the code rame the Faculty of Law ™

Thiee buidings in the Word Trade Center Complex collapsed due to structural failure on the day of the sttack The south tower
(2 WTC) fall at approximately 353 a m . atter Burming for 56 minutes in a fire caused by the impact of United Aidines Flight 175
at 9.03 am, The Rerth tower (1 WTC) fell at 10.28 a.m., after Blifing for approximately 102 minutes in a fire caused by the
impact of American Axlines Flight 11 3t 8:46 am. A third building. T VWorld Trace Center [T WTC) collapsed at 520 p.m_, after
baing heavily damaged by dekis from the Twin Towers when they fell ' '¥'2! Numerous adjacent buldings ta the complex alsa
had substarnial damage and fires and had 1o be demolshed, The Deutsche Bank Buiding is the only remainng karge stoctune
that sufred damage and fres at RSN e that has yet 1o be fully demolished, though this is expected 1o be completed by
mid 2007.'%
During the hijackng some pasSengers and crew mambsers were abie 1o make phone calls wsing the cabin GTE ainphene senice.
1401% They reported that several higackers were aboard each plane.
The terrorists reporiedly took SEREI of the HIRERMN by using knives and bax-cutter kntves te kill flight attendants and #t least
con pllot or passengse, including the EBPIR of Flight 11, John Ogonawski '
Some feem of neadous chemical spray, such a8 tear gas or pepper spray, was reperied to have been used on American 11 and
Uinited 175 to keep passengers out of the first-class cabin /"7 Bomb thraats ware mada on three of the SIRERER, but not on
American T7. According to the 911 Commession Repord. the bombs were probably fake. The 11 Commission establisbed thst
two of the hijackers had recently purchased Leatherman muifunction hand tools.
On United Astines Flight 93, black box recondings revealed that crew and passengers sitempled to seize EMGI of the
Flane from the hijackers after leaming through phone calls that similady hijacked planes had been crashed into
buidings that maming. According 10 the transcript of Fight 935 recondes. o of the higackess gave the order 10 roll the
plane once it became evdent that they would lose ESRBI of the plane ta the passengers. Scon sherward. the [EIFGRAR
hed inta a field near illa in Township, Somersst County, Pennsyhania, 2 10:03:11 am. local
tene (14:03.11 UTE) AL Khalkd Shaikh mientioned in a 2002 intensew with an Al Jazeera

Oppaiunt

The Pertagon

| Smanksville, Pennsylania |
Effects and afermath.

\Wodld pltical eficts
Werld economic eflects
Detentions.

Apar Secury

Closings and cancellations
Auciowsual snsertainment
Local heath

Global Guasdian

GOV (SPONSH
Resoue and recovery eflort
Financial assistance
Opesation Yollow Ribbon

Mernorials and serdces

Perpelratons
Rasponeibilty
Drganizers

| Censpiracy theores

Miscellaneous
Communicaion
Tower collapse
Slogans and erms

Incuiiries.

| U5, Congressional inquiry |

A1 Commission Roepot

This bo v » 2ok - 4t

The attacks created widespread confusion across the United States. ANl intemational chdlion air iraffc was banned from illfing on US soil for
theee darys; HINGHEN already in fight were either lumed back or reflfBIed 1o arperts in eastem Canada. Unconfrmed and often contradictory
raponts wiee ained and published theoughout the day. One of the most pravalent of these repoted that a car bamb had been detonated at the LIS
Stale [Efquarters, the Truman Buldng in Foggy Bottom. Washington, D.C. This emoneous report, pecked up by the wire senices,
was reperted on CHH and in a number of newspapers published that day. Soon after reporting for the first time on the Pentagen crash, CNN and

Abave, a taxicab was hi by 8 &
Ighaacie as Amanican Arines Fight 77
paAsaRd cum Vinshngion Hovevard and
crmshed inko the Pestagen




TexPlorer

= An integrated system for exploring and
analyzing large amounts of text documents.
TexPlorer includes:

* Named Entity Recognition

= Entity Relation Extraction

" Text Clustering

» Text Summarization

= Visualization




GeoViz Toolkit: finding patterns and relations in

multivariate, georeferenced data

% GeoViz Toolkit

= Enables analysts
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Research: Visual Relationship Analysis

. oals
= Support a wide variety of general and specific visual analysis tasks.

= Allow users to follow complex lines of inquiry using sequences of simple

interactions. Pre-fitering  Grouping Cross-fter .
m Vo
Relevance T

" Provide visual means to find and compare the o\

‘heedles’ that connect attribute values in AR
‘haystacks’ of hish-dimensional data. v

Y & 1 Vot

* Accomplishments LTS N B

* Cross-Filtered Views: Pose complex drill-down set queries.

= Attribute Relationship Graph: Filter a multigraph of attribute value

co-occurrences across data columns. Grouping/Cliquing Graphing

) ) ] ) T L G {0 G {0 N, §
= Generalizable to different information sources

= Extendable to multiple interrelated data sets

= Combinable into functionally-rich visual tools o

Chris Weaver




Newswire-extracted international events between

state-level actors

be discovered in international events reported by major news services?

File Edit Base (/== Grab Misc Help
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Using the Kansas Event Data System (KEDS) Chris Weaver & Phil Schrodt (U of Kansas)

Approach: visual analysis using group-select-filter method




Linking events with science: Geo-temporal

relationships among multiple data channels

roblem: How can we contextualize events and risks, geo-temporally,
in evolving scientific knowledge?
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Case study: Avian flu
events, research
articles, and public
health reports
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Approach: v




Space-Time Analytics: Analysis of group behavior

roblem: Given the dramatic increases of data depicting moving point objects,
how can “relevant” group behaviors be recognized?
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Chris Weaver & Patrick Laube

ch:
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Space-Time Analytics: building evacuation

" evacuation analysis: looking for unusual
behaviors, bottlenecks, impediments

Chris Weaver,




Conclusions

" Place & Time are Fundamental ... to all
components of Homeland Security

= NEVAC foci: R&D to assemble time-relevant info
about places at risk and to use the information
effectively to decrease threats and increase
resilience

Questions?

maceachren@psu.edu




Impacts: Visual Relationship Analysis

* Prototype tool: Cinegraph
" [nfoVis 2007 Contest Winner
= Multiple data sets from IMDB
= Builtin 2 days by one person

" Drill-down into movies, genres,
release dates, people, awards,
ratings, box office numbers

Movies for each actor who has worked with Kevin Bacon since 2001.

" Future Impact

* Analogous application to problems of interest to the community

* Drill-down into events and activities in terms of occurrences, categories,
dates, actors, responses, measurable effects, etc.

= Plans

= Demonstrate on data sets extracted from synthetic intelligence reports in
Frank Hughes’ exercises, using NEVAC text extraction research

= One possible element of our VAST 2008 Contest solution strategy [?]

Tiw



knowledge management with visual analytics

Data-to-knowledge and back: Integrating

(5 co.. g &

File Edit Misc Base /oo Help

Concept Map

Wayne
Susguehanna
Eradford
Tioga

Pike

Potter

Erie
Lackawanna

Columbia
Clinton

Farest

Carbon
Wenango
Maorthampton
Maorthumberland
Mantour

Union

Clearfield
Lehigh
Snyder

E County Demographics -

ool 0oz
N T Y O (|

l

.00

500000
Paopulation Density (2000

Graph Scale

4mmmm{;ww

-10 5

EES il

T )
Wiral Pne&%ﬁ@-]

Concept Hierarchy

Classes

§ [c] west Nile virus
o] Geographic Spread
@ [c] cases (2002
@ [t] Cases (2003)
o] Institution
Acambis
cDC
FDA
NASA

Resources

Address: |ntulugy!Stephen_GuptilInNest_NiIe_\ﬁrus.htm| v

outhreaks in [srael in 1957

West Mile wirus was first isolated from a febrile adult
worman in the West Mile District of Uganda in 1937,

The ecology was charactenized in Egypt in the 1950z

The witus becarne recogrized as a cause of severe
hutnan mentngoencephalitiz {inflammation of the
zpital cord and brain) in elderly patients during an
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Approach: visual group, select, and filter of data linked to

ﬂ disease-focused concept maps, ontologies, and web resources
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GeoDiscoverer

" A Flexible map-based interface that supports
overview + detail analysis of cross

connections of social networks

" Web-based Ul using Flex/Flash on the client

and PHP and Java web services on the server

= Multi-view interface including Tag Clouds for
displaying search results, map, network graph,

timeline and detailed publication view of data




GeoDiscoverer - Analysis Scenario

= Search for an Individual through a flexible

search tool

= Show names/aliases which match the search

" Select individual names/aliases or multiple to
visualize network graphs, maps, timelines of

individual locations and attributes

= Resolve names/aliases which are believed to

be the same person
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structure: given X > determine Y

example — elementary when > what + where

" given when > determine what + where
= |D task: given 1999 >

" determine which county has the highest rate

" Compare task: given 1997 and 2001

= determine which county ... increased the most




when > what + where

= identify behaviors over time interval(s)
* elementary for what, where, or both

= general for what, where, or both
= Compare behaviors over same interval
= two instances of one “thing”

= two different, potentially related “things”

= Compare behaviors between/among time
intervals: e.g., one year to another




structure: given X > determine Y

example — general what + where > when

" given what + where > determine when

= |D task: given ? >

= determine ?

= Compare task: given ?

=" determine ?




what + where 2 when

" determine time interval(s) during which a
specific behavior took place

* elementary what + where: during what time

interva

" genera
interva

did stork X fly to location Y

what + where: during what time
did most of the storks fly north




Integration of geospatial and abstract structural-

temporal visualization

overlapping layers depicting
terrorist attacks (event

| location) and terrorism
research (expert location)
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What is the CDA?

= Context Discovery Application (CDA)

= Geovisual Analytic environment

* Production of geographical and historical context
from implicit sources

= Context analysis and situation assessment activities
in humanitarian crisis management




Tools

* The Context Discovery Application (CDA)
" Visual representation of and reasoning with GHC
* Geocollaboration

" Geographic Information Retrieval
- RSS feeds from Google News

= Crisis Management application domain




Consolidated Appeals Process (CAP) Cycle

OCHA 2007

Analyze the
Context ——

N

Report BL"Id
Scenarios

Monitor and Assess

Revise Needs

Issue a Flash or Set
Consolidated Appeal Priorities

\ Plan the /
Response

Context analysis is meant
to “outline the root
cause of the crisis and its
evolution, including any
regional or historical
dimensions”
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Geo-contextualizing to enable situation

assessment = Situation Awareness

= cross-filtering & attribute-relation graphs

" geocontextualization of social networks

= supporting exploration of space-time-attribute
connections in document collections:
TexPlorer

* knowledge enabled information foraging and
geographical contextualization




Geo-temporal relationships among multiple data

channels

roblem: How can we contextualize events and risks, geo-temporally,
in evolving scientific knowledge?
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Problem: Help analysts retrieve relevant info and

contextualize complex events

information foraging and geographical contextualization

) Mozilla Firefox

Elle Edit View Go Bookmarks Tools

Help

@ - E-b - @ @ @ |D file:f{/C: fGRAD_SCHOOL [RESEARCH/NEVAC/CDA sour j © o |@,

|| customize Links [ Dictionary.com | ) Misc | | Omega Internet Ban...

|| file:///C:/GRAD_S...bin/CDA_Flex.html

nceptVISTA
File Edit Ontology Style View Search Help

&

= o

CDA process

& m 2enXe FT A ®re TP B
meptﬁraph_x

[[] Classes = x =

Google News Search

Context:  floods

Flat Files

Ontology Search

File -> Ontology -> Geography (FOG) Search

Select web view option:

Search Results

l Welcome Screen/Information H Map H Search Results J

nullGUID:

4Bnav=menuSi 2

Link:
http://nevs.google.com/n
evs/url?sa=Thet=us/0-
OBfd=REurl=http:/ /v kf
vs12.com/Global/story.as
p%3FS%3D5456644%26n
avie3Dmenusl_2Ecid=06
ei=HjgdRFODGSIIHL7 1-
NkF

Title: Floods force them

from their homes - but
doesnB#39:t break their
... - KFVS

PubDate: Tue, 26 Sep
2006 09:18:00 GMT

null Floods force them
from their homes - but
doesn't break their spirits
FONT { font-
family:verdana,Arial }
FONT.a { text-
decoration:underline; }

FOMT.sectiontitle { font-
family:Default; font-
size:10px;
coloriz222222; §
TD.I11eff{ padding-

i
http:/wove kefrs12.com/ Gl | -'
cbal/story.asp?5=345684 .

oLittle Rock

i
=ty &
o,
;jShE:epcjrt . %“

|. J
m\ G, "

Fly To

®

&

o

k)

3 P m ! R ..

i ! Birmingham
Mississippi e \
¥
LN
] Alabama
Jackson  ees Ao
» @ Wontgomery
'
ge~

1I\ch:vblle(
Al

= Google Earth Plus

Local Search Directions

€.g. 37 25" 19.1"N, 122 05" 06™W

~ Places

“oraw~ [Ty || Autoshapes~ N\ % O O B 4l 2 [§ [ | &

Slide 110f 11

Default De

miner [Color:Green}
Context Discovery results
from story titled: Water main

13 3 water Main Break Floo

ds Yards, Basemenis

Of Homes - Kansas Cit
¥ Channel.com [Color:
Green}

P (@B 3 CEBEES OBE G © ol | @odos | 030 | BN, | B rorct [[@ conce.. ® ol | & 09 | Bl Mass.. | B Fae

[ | mes and left thousands without power

Douems i |. apply entity-relation
Caribbean_Sea ]
B & extractor (ERE) to
Drimon g FEMA National
[ Frankfont v . .
Dot 10 Situation Report =
[ Hardin_County [v]
e generate: people,
e D == ol places, organizations

Authar: | |

Camment: [=]

The storms that hit parts of Arkansas, i
Kentucky, Missouti and Tennessee Frid
ay stranded people in cars, forced other:

2. use ERE results to ID
places of interest

3. supplement Google

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

ontology language) file

|
@ Il\inoi'ts @ Ind

Louisiana

4. map results & relations

Kansas .-;;‘
LELEEES =

issouri} ‘é’ Conc

see poster
Brian Tomaszewski, Alan

| e gl 1130500 MacEachren




