This article is an excerpt from
the U.S. Department of Homeland
Security Student and Alumni Network
Newsletter.

The Network serves students and
alumni who are current and past re-
cipients of DHS funding and partici-
pants in DHS Student Programs. This
includes DHS Scholars and Fellows,
Summer Faculty Research Team
Program members, student research-
ers at the DHS Research and Edu-
cation Centers, AAAS Fellows, and
Post-doctoral Research Associates.

The value of the Network is in fa-
cilitating professional and social col-
laboration, as well as communicating
DHS and homeland security-relevant
news and events, and employment
and funding opportunities.

Please visit the DHS Network at
www.DHSNetwork.org

Seeing is believing:
Students in visual analysis
detecting, preventing threats
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If Sherlock Hol-
mes were a DHS employee, he would likely
forego the magnifying glass and be seated next
to student Zhicheng Liu.

Surrounded by monitors, a plasma TV, and
computers, Liu is a modern day sleuth. At his
workstation, he creates visual images of data
pulled from text documents. The images show
links between people, groups, places and events
that could be potential security concerns.

One of a team of five students operating a
system at Georgia Tech appropriately called
“Jigsaw,” Liu’s work is designed to aid the work
of those in investigative analysis.

“Plans or activities that may endanger home-
land security often leave traces of evidence and
clues in pieces of information from various
sources,” says Liu. “Our goal is to make this
process easier by helping analysts identify re-
lationships among entities and uncover hidden
plans in the document collection.”

Liu and colleagues recently took first place
at the 2007 Visual Analytics Science and Tech-
nology Symposium Contest that in-
cluded competitors from across North
America.

The team from Georgia Tech is
part of the Southeast Visualization and
Analytics Center, one of five Regional
Visualization and Analytics Centers
(RVACs). The RVAC network is a
DHS Center of Excellence that uses
visual technology to detect and thwart
security threats. The RVAC network
includes four additional centers with
nine U.S. university partners.

A few states north of Liu is Wei-
zhong Zhu of Drexel University. His
work takes the Jigsaw process a step

DHS’ RVAC Center supporting student research

representations of text. This lets analysts form
rapid conclusions or discover evidence without
so much as reading a line of text.

According to Zhu, the intelligence behind
the system is its ability to mine text, process
natural language patterns and analyze social
networks found within news articles. The name
“Storylines” comes from its ability to intuitive-
ly construct storylines and display visually the
connectivity between people, locations, time
and events.

Zhu’s work is done at the North-East Visual-
ization and Analytic Center, a collaboration be-
tween Drexel and Penn State University. Zhu’s
colleague at Penn State, Brian Tomaszewski,
has applied similar technology to aid those in
disaster planning.

Using a “lessons learned” approach, To-
maszewski culls data from new stories on past
events to inform disaster management profes-
sionals preparing for upcoming intentionally
and naturally-occurring events.

Continued on page 2
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Through a prototype system called create visual images to inform investigative analysts of po-
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tential intentionally-created disasters and terrorist events.



From page 1:
Visual analysis finding

clues to fight terror & disease spread

A Ph.D. candidate in geography, Tomaszewski relies on geogra-
phy and history to model and visually convey an understanding of
impending disasters based on prior crises. Through timelines, maps
and graphing capabilities, a crisis manager can use visual images to
make informed decisions in the face of a disaster.

In an example such as an impending hurricane, Tomaszewski’s
technique could allow officials to assess its potential impacts and
effects based on prior hurricanes. Visual tools would let them study
past hurricanes that occurred in that location, to look at vulnera-
bilities in their location versus locations of a similar size that were
struck by a hurricane, to know how best to prepare, and where to
deploy resources.

Managing natural disasters of a different sort is the focus of the
visual analysis research of Ross Maciejewski at Purdue University.
Disease prevention among animal and human species can begin at
the farm. With an estimated 75 percent of all human diseases origi-
nating in the animal world, Maciejewski, a member of the Purdue
Visualization and Analytics Center, seeks to detect disease at the
on-farm level to alert local and state health officials of potential out-
breaks.

Using a system called Linked Animal-Human Health Visual An-
alytics (LAHVA), Maciejewski can give farmers and health officials
a visual map of a farm where disease is occurring.

“This allows farmers and veterinarians to quickly evaluate dif-
ferent farming practices to dertermine causal factors in high death
areas,” says Maciejewski. The payoff is detecting disease early
enough for local and state officials to quarantine animals and pre-
vent any further spread of illness.

Behind LAHVA is the intake of human emergency room and vet-
erinary hospital data. Currently, that includes nearly 70,000 E.R.
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and veterinary visits per week, and permits visual analysts like Ma-
jeiejewski to detect clusters of data to detect outbreaks.

Of his work, Maciewjewski says, “Coordinated animal-human
health monitoring can provide an early warning system with fewer
false alarms for naturally occurring disease outbreaks as well as bio-
logical, chemical and environmental incidents.”

Keeping animals healthy also has important economic conse-
quences. The largest cattle farms in the Midwestern U.S., for in-
stance, can cover hundreds of square miles and generate tens of mil-
lions of dollars in annual revenue. Such venues are attractive targets
for the intentional introduction of animal diseases such as mad cow
disease.

RVAC students conducting
visual analysis research

Zhicheng Liu - A graduate student in the Ph.D.
program in Human-Center Computing at Georgia
Tech, Liu came to Atlanta in 2006 from China.

He earned his bachelor’s degree at the University
of Singapore. His research works at the intersec-
tion of visual design and computer science, with
interest in human-computer interaction. Liu was a
poster presenter at the March 2007 DHS University Network Sum-

mit in Washington D.C.
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candidate at Purdue, Maciejweski earned three
B.S. degrees at the University of Missouri before
adding a master’s degree from Purdue in electrical and computer
engineering. He recently presented his work at the IBM Graphics
and Visualization Student Symposium.

Ross Maciejewski — A graduate research assistant
in the Purdue University Rendering and Perceptu-
- alization Lab (PURPL), Maciejewski is interested
'~ in the visualization of biological and human-
animal health data, among other areas. A Ph.D.

Brian Tomaszewski — Working on a Ph.D. in ge-
ography at Penn State University, Tomaszewski’s
research interests include the use of information
and visual systems for disaster management.
When not too busy with research, he likes to geo-
" cache, play folk music on his bluegrass banjo, gui-
tar, dobro, and bottleneck, and enjoys vexillogy (It
has nothing to do with casting vexes upon one’s enemies — Give it
a search on Google!).

Weizhong Zhu — A graduate research assistant in
the College of Information Science and Technolo-
gy at Drexel University, Zhu works in partnership
with Penn State University through the North-East
Visualization and Analytics Center. A graduate of
St. Joseph’s University and Shangdong University
in China, Zhu includes among his interests the
visualization, extraction and retrieval of information.



