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isual analytics (VA) is often referred to as
a means for dealing with complex, large
information sources that require human
judgment to detect the expected and discover the
unexpected.! However, the lack of readily avail-
able data sources compounds the problem of test-

This system generates
synthetic syndromic-
surveillance data for
evaluating visualization

and visual-analytics
techniques. Modeling data
from emergency room
departments, the system
generates two years of patient
data, into which system users
can inject spatiotemporal
disease outbreak signals. The
result is a data set with known
seasonal trends and irregular
outbreak patterns.

ing and evaluating tools that

t these criteria. To effectively
evaluate VA techniques, stan-
dard test data sets must be cre-
ated that require both high- and
low-level analysis, during which
analysts sift through noise and
other confounding factors to

nd and communicate unex-
pected results.

An ideal data source for testing
and evaluating VA techniques is
public-health data. This data
contains a low signal-to-noise
ratio, making events dif cult to
detect and prone to false posi-
tives. Because VA is said to en-
hance knowledge discovery, such
data characteristics are useful in

analyzing what level of event detectability the VA
tools can enhance.
Syndromic-surveillance data contains patient

18

locations, derived syndrome classi cations for
high-level analysis, and text- eld collected patient
complaints for low-level analysis. High-level analy-
sis includes searching for signals in the aggregated
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time series data from the hospital, whereas low-
level analysis consists of looking at patient records
to verify the detected outbreaks. Furthermore, or-
ganizations must communicate to other agencies
any unexpected events that analysts nd in the
data and potentially put into place quarantines.
Unfortunately, privacy concerns, the US Health In-
surance Portability and Accountability Act guide-
lines, and a lack of electronic record availability in
many areas encumbers such data.

To circumvent these concerns, we developed a
novel system that lets users generate nonaggre-
gated synthetic data records from emergency de-
partments (EDs), using derived signal components
from the Indiana Public Health Emergency Sur-
veillance System (Phess).? ED data primarily com-
prises chief complaints (free text) the ED nurse
takes prior to the patient seeing a doctor. Phess
classi es these notes into eight categories (respi-
ratory, gastrointestinal, hemorrhagic, rash, fever,
neurological, botulinic, and other) and uses them
as syndromic indicators to detect public-health
emergencies before such an event is con rmed by
diagnoses or overt activity. Our system synthe-
sizes the daily, weekly, and seasonal syndromic
trends seen in Indiana EDs and lets users inject
outbreaks into the data. This practice creates a
data set in which analysts can be asked to solve a
problem with a known solution, allowing for stan-
dard evaluations among various techniques. Data
generated includes synthetic patient location and
demographic information (age and gender), along
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