Data Mining @ NASA



IDU Group Mission

The Intelligent Data Understanding Group develops methods and technologies in
machine learning and knowledge discovery (Data Mining) to address data intensive
problems in various fields but with a specific focus on Integrated Vehicle Health
Management. We are involved in projects that range from basic research in
algorithms to very applied projects such as helping Airlines classify text reports and
analyzing space shuttle data.

File Edit View Tools Drawing Help

B 4% | IIJIQIﬁ@I*?II_IIINB% :llClu

| Zooming with marquee NX.3en.Nasa.gov ﬂ 4




The IVHM project is made up of 6
diverse elements: Airframe Health
Management, Propulsion Health
Management, Aircraft Systems,
Verification and Validation,
Systems Analysis and Integration,
and Data Mining and Information
Analysis

These elements work in concert to
develop technologies to determine
system/component degradation
and damage early enough to

prevent or gracefully recover from
in-flight failures in both the near-
future and next-generation air
transportation systems, and to
provide enabling technology for
space exploration.




The Integrated Vehicle Health Management Project is a part of the
NASA Aviation Safety Program.

Improve aircraft safety for current and
future aircraft
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Overcome safety technology barriersthat

the Next Generation Air Transportation
System

would otherwise constrain full realization of
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Concurrently, leverage these technologies to
support space exploration activities, such as
enabling self-reliant and intelligent systems
necessary for the long-duration travel
requirements of future space vehicles.




IVHM Data Mining Lab



Overarching
Mission

The lab enables the
dissemination of
Integrated Vehicle Health
Management data,
algorithms, and results to
the public. It will serve as a

national asset for research
and development of
discovery algorithms for
detection, diagnosis,
prognosis, and prediction
for NASA missions.

Goals

Primary goals

Tools for Research

Algorithm development
research for IVHM related
problems.

QOutreach

To other Data Miners,
Subject Matter Experts, and
the general public.

Accomplished
by:

Usingthe lab as a tool to
aid in Data Mining/IVHM
research

Collaboration




To allow DMers and

IVHMers to
communicate. To To
provide a forum where Data Mining introduce
other SME can see if ourA e e [ ‘beneficial’
work is similar to theirs. b occ 'O Pata MINE data mining
from many fields to
: to the
Interact. .
public.

Website

IVHM

A place to find
information about
IVHM, for people

inthe IVHM
community.

General Public

A place for the
general publicto
learn more about
what NASA does.

Information about
how IVHM relates to
Aviation Safety.



Using the Website for
Collaboration/Research

Published Results allow
IVHM elements to progress
in work and IDU to develop

new methods, allowing both
to move on to new or more
complex problems.

SME and Data Miners
publish their

improvements/input to
website.

External Data
Miners and
SME'’s

Internal IVHM

Other SME and Data
Miners see correlation (via attempts to help
the website) between their ems using current
problems and ours and s, but also uses
also provide IDU with evelop new DM
problems/Data Sets. ethods.

IVHM Elements provide
problems and Data Sets to
the IDU group on the

website.




IVHM DM Lab Website Flowchart
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Work Elements
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Website Outreach Algorithms




Desired Positive Externalities

mml Teachingthe public about what NASA does J

“Making NASA cool again” to young potential hires. J

== GO00d PR for NASA J

= Excellent forum for interaction with external organizations




Major Challenges

» Making a site that both appeals to the general public but is useful for
scientists/engineers. This may require two linked sites.

*Working through NASA'’s opensource process.

*Making our data/algorithms appealing to non-aeronautics types.
*Data Cleansing.



