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Bio-survelllance from Big Data: Big Challenges
We generate 2 quintillion bytes (2 x#pof data every da{eM)
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The Challenge

Enable Discovery

Enduring Dutsomss

Deliver the capability to
mine, search and analyze this
data in near real time

Resiliency Analysis and CMS Analytics
Coordination System (Decision from Big Data)



http://images.google.com/imgres?imgurl=http://www.st.com/stonline/stappl/publish/stwebresources/PL__Press__Release/CERN_LHC_t2030shigh.jpeg&imgrefurl=http://wk.typepad.com/weblog/2008/02/ted-2008---sess.html&h=514&w=789&sz=606&hl=en&start=3&sig2=JpG3uuLLGQaVlbdCCTHJfw&um=1&tbnid=LVmRtlYltPxfNM:&tbnh=93&tbnw=143&ei=PQFWSOzDBqOYoQSlwr2TAw&prev=/images?q=lhc&um=1&hl=en&rls=com.microsoft:*:IE-SearchBox&rlz=1I7GGLR&sa=N
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ASuite ofstatistical and machine learning toolfor:

I discovering inherent statistical structure of domain
specific big data
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AChallengedaced in developing a computational |
Infrastructure:

I Volume/Velocity

I Scaling algorithms
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Part 1: Online Event Detection

A Spatiotemporal correlations

A Dynamical clustering



Motivation: Detectingspatio-temporally correlated
patterns in realtime data streams (Twitter)
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A Which geographic regions exhibit correlated patterns in

twitter patterns?

Indicative of emergent patterns in spread of disease/ outbreak
Can be across diseases or regions or along time

A At what timepoints do these patterns change?
- Anomalies indicative of sudden surges in infections

varying patterns in disease association.

Neoformix Visualizing Twitter data
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Tensor representation for text data streams

AConceptually the data is
a collection of matrices

AConveniently Collect data
A /| from social
represented as a tensor

networks

Tensors are dimensional matrices, that are

useful to capture mukway dependencies
3D tensor of outbreak terms +

locations evolving over time



