SouthEast RVAC Research
that Supports CCI



Presenter
Presentation Notes
Also an audio analysis component, used for differentiation of stories and synchronization.


B2

Foraging, Analysis, Reasoning, and Decision-
Making for Large Data and Complex Problems

* Objective — Develop capabilities
for collecting evidence from
large and multiple data sources,
with multiple analysis tools.
Build hypotheses and use to
steer data collection. Methods
must be automated but subject
to user control. Integrate all for
presentation or decision.

*DHS Mission Impact — New
means of support for intelligence
analysts, disaster prevention
planners, and emergency
responders.
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Presentation Notes
RESIN: Resource-bounded Information Gathering & decision-making. Integration from all parts of SouthEast RVAC. Tools can also be used independently. 


Terrorism Data Analysis

& | OATA | MODEL | BOTH | samPLE |
[1|covernmara [Transpo|F odfPostemiinare |Poimea) pather Domesti Business  |Unimown  |We |Liini

P
[
-
O
b
[ roe
D ro
]
[ rea
[ e NRIELTER

NHO! |
Do i
b 00

OpenFile || OpenDB || Clowr Comsss || Ouit

Side-by-side geo-temporal and categorical relation
Interfaces with “balanced interaction



WHO —

" File  Too TE LLOT | S‘t oS Categories [attack Tyee =] GiyphComtemt[ =]

FOLUPSs .
Terroist Names  Intermedia l' . — v
rue ue

_ Gan

= Igm%n'nau group

¥ |slamic Legion (alle

edly Libyan controlled)

_ Ivorian lar

¥ VP (Peoples Liber
Katap Ethic Group

Liberian Rebel Group

Moslem Radical Youlh

Musiim Militants

Liberation front of Chad
al Palriolic Front

{ational Patriotic Front of Libena
iew Patriolic Party

Paramilitary Palice

Patriotic Front

Rebel Miltary Unit

Shiite Moslems

[ANA RN EA NN AR RN AN AT

Categories in [
AttackType Reglon Success Entiies HostageSit Country US Weapon
¥ Assassinalion ¥ Boml ng
W Faciity Antack ¥ Hijacling
¥ Kidnapping ¥ Maimfhg

e ¥ HassDsupton Five Flexible Entry
Components

&
8
]

RIS RIRRRIRRIS RIS

Finished Loading DataBase From Cache 1

Names Date Attack Type Region
11-AUG-1992 A b 1 Africa. Ca
13-APR-1992 Ut Alrica Carm

Baya Tnbe 05-APR-10G2 Sub Alrica Cam
14-MAR-1002 Sup Africa. fvor,
Paramilitary Police 20-MAY-1862 i up 1 Africa. Mall
Tuarea Rebels 05-AUG-1992 A ub- 1 Africa Nige
22-FEB-1992 A b Alrica Nige
17-AUG-1002 Sup Africa Toar
24-JUL-1992 & i Sub- 1 Africa’ Toar
Student Demonstral 14-SEP-1992 Bombina Sub-Saharan Africa. Ivory
.‘\i]t and Azawak Libe 19-SEP-199T i b Africa Nbfllj
1 k

A=

SOUfhEust’ .m{_}:u.:nm
RVAC @



Terrorism Data Analysis

* Combine continuous and
categorical data

» Curved ribbons for better
readability of the data

e Layering of ribbons

* First results:

- Number of terrorists
killed depends strongly
on type of entity
attacked:

- large number killed
when attacking
police/military

- few terrorists killed in

most other cases, like
businesses,
transportation, etc.
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Presenter
Presentation Notes
This view shows correlation between categories (which can be taken directly from the data or formed by the user). This view shows two sets of categorical relations, but multiple sets can be built in this way. The bottom axis is number of terrorists killed.


Terrorism Data Analysis

Number of female terrorists

depends on the region:
-Female terrorists in Latin
America and Europe
-hardly any female
terrorists in
Asia, Middle East, and
throughout Africa

Future plans for curved/forked
ribbons:

Full interaction with these
ribbons: reordering,
highlighting

*Histograms on numerical
axes

Filtering by categorical or
numerical axes (including
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Presentation Notes
Here the bottom axis is number of female terrorists.


Multimedia: Automated Video Content Analysis
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Presentation Notes
Also an audio analysis component, used for differentiation of stories and synchronization.


()

A
News Story _
Collection Predictor

Multimedia: Automated Video Semantic Analysis

* News Interestingness Prediction

P(S;6);
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Since have complete analyzed content, interestingness measure can be recalibrated or changed.


Multimedia: Video Semantic Analysis

e News Theme Network Visualization

SouthEast

RVAC,

Keyword Ilraq Search |



Multimedia: News Broadcast Analysis

Problem — How should we
handle the stream of
thousands of stories and
themes from many
sources over time?

“ ggnden/ —ou gotta read
MewwmeabelgpriesnsRiver Sasko
EventRiver capabilities. B ===
2. Develop highly interactive %8
ways to explore themes &
and sub-themes, their
Interlinkages, and stories
over time.

LensRiver hierarchical display

S
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Presentation Notes
This has animation. The top two images are frames from the moving set of top news topics. Each frame shows a days worth of topics for all channels being analyzed. Topics move in or out of the center as their importance increases or decreases. The bottom image shows our prototype theme river view, scalable over time and topic, with news lenses interactively placed along the theme stream. Each lens shows the main story for that theme and time. One month is shown in this view, but the user can zoom in or out over time and over themes and sub-themes. The final version of this interface will have theme labeling and event annotation.


Multimedia: News Broadcast Analysis

Deep Exploration & S | ey
Reasoning Capabilities TON BENET3
 Hierarchical exploration
« Filter by theme (also,
broaden/narrow)

» Shoebox

« Search by Example
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JonBenet, Karr, Bangkok: 


Integrating Terrorism Data Analysis
and News Analysis

START
Terrorism - Terrorism
Databases g Visual
Analysis
| 1
Stab/
TIBOR
Reasoning
Environment

N—

News Story
Databases
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Presentation Notes
Broadcast VA provides text stories. With help of our friends, we will analyze this content, then connect back to better news video analyses. Ultimately, this will provide a new dimension to terrorism analyses based on GTD and similar databases.

Different angles and also fuller stories (local for local news, etc.)

Reporters are trained to provide the essence of a story very clearly. 




UrbanVis

Rented Housing House Value
House Price Aske:

White Black Us Citizen Foreigners ~ Income
Asian Haturalized Job Status ‘Owned Housing Year Built

Finding the Hispanic neighborhoods around downtown Charlotte. Note
that the positive correlation between Hispanic population, the number of
foreigners, low level of income, and the high tendency towards rented

housing.
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Presentation Notes
General interface. Used on DOT project, planning to use for flood plain and coastal flooding response. Center for Natural Disasters, Coastal Infrastructure, and Emergency Management at Chapel Hill.


UrbanVis
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Showing the homogenelty of a nelghborhood. Downtown Charlotte is heterogeneous

€ in demographics (high mixture of ethnic group); whereas Davidson area is
heterogenous (predominately white population). The arrows denote the rows
depicting the black population.



UrbanVis

|||I|F||li| TR Illlll | [pao

|||||||||||||

e IIIIll|II|I||tlll|III[I||II,H44IlI|IlIII|IIIII][IIIIIII[II
A— starabe lavnnnans R ot " ol T
srbignare s -msd YT TARL | FO TRy I o S SR e = R
s s IIIIII|IIII-IIIII:IIIllllla,h'hnIII:ulllllllltllllllllll

I.;lll|:--.;.-...1...-|¢a., i T slectinnaial

At bl b
Lo wenbinnceltanctonnatthnl
HHHA e

Mﬂllﬂllﬂﬂll.l e

L | e kT s bacvsancnal

cdvow annal, !|F|||[|||l||
HéMJﬂmm}::ff

lllllll

pers it b it et nldil

e ATRLLLNTR TR :
g'l'h|uutlllll”ll”'l”"l“'

im

Hsin

s a0 __wne

SouthEast

LNCCHARLOTTE

(g
RVAC gt




Urban LIDAR Change Detection
e Use raw point clouds

* Error modeling / awareness
« Extract models of changes
« Automate change analysis

« Applications
— Situational awareness
 UAV mounted LIDAR
* Live battlefield updates
* Models sent to soldiers” maps
— Tax/Permit enforcement

« Compare against tax
database

- Flood plain development evaluation
- Urban change for infrastructure
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Urban LIDAR Change Detection
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¥ Draw Streets
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_ Changes on the UNCC campus
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~ Urban LIDAR Change Detection
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Visual Analytics Digital Library

 Goal: Provide visual
analytics educational
resource material to
teachers and students

« Easy-to-access digital
library

Info organized into VA
Taxonomy

Browse via Taxonomy
— Or text search

e See
http://vadl.cc.gatech.edu/
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Contribute Your Class Materials Online

Help the VADL community by contributing educational matesials 1o the .
repaaiiosy, Provide oither vour own materials (claes locnimes, oic.) or polni us - 'hl
o useful resources elsewhine on the web. The submission proocss 8 via a
ava applet.
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The Visual Analytics Digital Library (VADL), created by the SouthEast RVAC team, is up and running.  It can be accessed via http://vadl.cc.gatech.edu/. The library is a collection of educational and resource material intended for teachers and students of Visual Analytics, and for others seeking basic knowledge of VA.  The current collection of 150 items includes lectures, videos, homework assignments, and readings contributed by faculty from several RVACS and other researchers and teachers from institutions such as Georgia Tech, UNC-Charlotte, Stanford, PNNL, University of Calgary, PARC, UC Berkeley and Penn State.



The library is organized according to a taxonomy developed with inputs from all the RVACs.  Library contents can be accessed by the taxonomy or by text search.  A new visualization technique, ResultMaps, is provided to help users understand the overall information space (i.e., taxonomy) of the library and to see how contents retrieved via a text search fit into the information space.  To see a ResultMap, visit the VADL and do a text search.
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Presentation Notes
Also an audio analysis component, used for differentiation of stories and synchronization.


Jigsaw

* Problem - Helping analysts
and investigators explore and
understand large collections
of reports and data |

e Solution - Integrated, § = |
Interactive views of report - = 1
entities that highlight | — R
connections between items o
Interest and permits
exploration to discover new : p——
connections | " I |

* Impact — Effective system as = -
shown evaluations and trial
use by actual analysts
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Jigsaw has been applied successfully to analyst’s scenarios provided by Frank Hughes.


Jigsaw won the university

Contest.

Jigsaw

portion of the IEEE VAST 2007

OVRVAL”

A sample of Jigsaw’s
document and entity views.
In the upper left is the
Document View that displays
the text and entities of a
selected document. The List
View to its right shows lists
of the different entities,
organized by entity type.
Orange-shaded entities
indicate connections to the
selected (yellow) items.
Below, the Calendar View
shows temporal patterns
across the documents. The
Graph View to the left
provides a semantic graph
representation of documents
(white circles) and the
entities contained within
them (colored circles).
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