Foresight and Understanding from Scientitic Exposition (FUSE)

Predicting Technical Emergence from Scientific and Patent Literature

Program Manager: Dr. Dewey Murdick; E-mail: dewey.murdick@iarpa.gov

Mitigate technology surprise by the reliable and early detection of There is a flood of scientific and technical information that provides
emerging scientific and technological concepts across multiple an opportunity to be used as a source of technical emergence
disciplines through automated analysis of the primary scientific -
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Approach

Automatically digest English & Chinese scientific literature and Score accuracy of 2-5 year forecasts of future prominence of
patents and discover patterns of emergence for concepts that will technical terms and score clarity of evidence. Nominated terms
likely emerge in several years. represent 1%-20% of a complete term list. Currently Chinese patents
tests show:
. * 41-45% of nominated terms are correct for 3 year forecasts
\o (precision)

e Tl g « 53-60% of terms are correctly nominated (recall).
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B S and evidence clarity targets for English and Chinese data sets.

600,000/month . . . . . e epe e e
e . / Digestion of articles Extraction of Generation of scientific indicators
Scientific articles & patents _ _
important terms for technical concept emergence

A visualization of the thousands of technical areas in science, how
they interact with each other and their evolution in time

Potential Impact

RS T Zr:mw Provide an analytic force multiplier to maintain technical vigilance
ey h A, et across all disciplines and muiltiple languages. Aid strategic planning
Ry X e e Biology and reshape the way we do technical horizon scanning.
Infectious Disease Notable Media Attention:
Ll  Wired- “Is Innovation Predictable?” 11/25/13 and
B ] “The Shape of the Future: From TIPS to FUSE,” 12/3/13
R e « Nature- “Text-mining offers clues to success,” 5/20/14
Computer Science « The Washington Post - “What's the next big tech trend? This
Patents I federal agency thinks it can predict the answer” 9/21/14.

Over 90 journal articles published: See goo.gl/u2kum

This map of science, developed by SciTech
Strategies under IARPA’s FUSE program,
shows the relationships among 20 million
scientific and technical articles and 2 million
patents from 1996-2011. Each of the
200,000+ clusters may persist for upto 16
years and can be tracked and predicted
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Program schedule: July 2011 to August 2015.
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