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Sandia’s Cognitive Systems and Technologies Program

Capture the context understanding of * Program start 1999.
individual humans in technologies that
augment human detection and

interpretation of meaningful patterns. e Sandia decided in 2005 to make

: Cognitive Systems an enduring
Core Focus Technology of
Laboratory

e Originally Internally Funding

e External projects

— DARPA, DOE, DaimlerChrysler,
Honeywell and Boeing.

— $11M (internal + external) total
revenue in 05

» Early emphasis on core
capability development, current
emphasis on transition of
capabilities to create technology

solutions.
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AugCog Applications and Prototypes
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Applying Text Analysis Techniques Lets us Automatically
Build Models of Individuals for Various Applications

Text-Based Inft?rmation —p Text Search -
Processing

Understanding the
Individual
Synthetic Individual
Information Processing
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Problems We've Addressed with this

Statistical
Text
Processing

Model
Extraction
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fAippluing computer models of human
| cognition to create unigue technology selutions

Technology

Problem

Solution

Matching Internal Research Proposals to Calls

Integrated STANLEY with Sandia’s internal grant application
process. Was available to all Sandians through the internal
web.

Helping analysts understand what requirements are relevant in
certain circumstances.

Integrated search capability wrapped into a custom application
to assist requirements evaluations.

What topics are covered in a particular set of interviews?

Built a model of the interviews, extracted and visualized key
terms and relationships among those terms in a map. Observe
the clusters.

What dates might be significant for a particular group, causing
them to change their approach?

Collected news stories produced by the group across a several
month period. Generated a reporting detecting shifts in
characteristic properties of their model.

Where might a spokesperson have spoken “out of step” with
the groups official story?

Built a model of the rhetoric of the group from news stories.
Had the model read the stories and identify the ones that fit in
the least.

Need to find blogs about a particular topic.

Built a model of a high quality blog. Had the spider go out and
find other similar documents, which were the blogs of interest.

Want to look for documents produced by a particular group.

Built a model of documents from the group’s leader. Had the
web spider surf the net looking for related documents.
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STANLEY Library Applications

. totype
wiew Pro
S\ ea =

Ul Component
Library

Model Analysis

Model Extraction

maog@wy— ~3aJensl
8 3 =w»adn0="T7 O30

Statistical Text Analysis
Engines Sandia

National

Laboratories



A L L&) L1 A T L4 ] " 1 E 5

A(%) Cognitive Systems s w1, v

Reuter's Filtering Performance
0.350

0.325
0.300
0.275
0.250
0.225
0.200
0.175
0.150
0.125 -
0.100
0.075 4
0.050 4
0.025 -
0.000 - | n

Basic STANLEY With Semantic Memory With Contextual Memory
and Full Model Framework

Average Uninterpolated Performance

Algorithm Used

Filtering task created using the Reuters-21578 data set.

Filter the articles belonging to the topics "cocoa", "coffee", "gold", "lumber",
"platinum”, "rice", or "yen" from those articles that do not contain any topics.
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" .'m. s l.. ﬂppl ing computer models of human
cognl Hln to create unique technology selutions

Model-based Document Discovery and Evaluation:
Early Performance Results

Preliminary Performance Results:
Document Categorization Task
TREC 7 - 50 Categories
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How well it categorized documents
(Average Uninterpolated Precision)
[

Various Algorithms

In a standard information retrieval document categorization task, an
unoptimized version of our model creation algorithm performed
better than most published algorithms. @ Sandia

Laboratories
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‘. .'m. ’ '.“ ﬂlllll ing computer models of human
cogn llnn ‘to create unique technology solutions
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STANLEY is built on the .NET platform

ApplicaionA =~ ApplicationB = ApplicationC
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Cognitive Modeling through Textis . ..
Automatically characterizing a person from text the produce or access

e
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Statistical and
Grammatical Text Analysis Web Spider
Statistical Analysis Based on D .
: ocument Evaluation
e O L Contextual Analysis Evaluating documents for
R Detection and representation of consistency with the model.
topical contexts within a model. R ——
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Sandia
National
Laboratories



A(%) Cognitive Systems s o it 1A couien

STANLEY is Engineered to Interoperate with Other

Systems
ThreatView
Proposal View Prototype Analyst Aide
y: SEEFE T
EFIEEY
d .i R EE

1Web Server TCP!IP Appllcatmn
Development

STANLEY Application Components (Advanced Capability)

STANLEY Library (Core Capability)
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STANLEY Components

Customizable Concept Identification “Filters"

—»= Application: Document Search
—»Application: Document Comparison
Leg Entropy
—> sl e Vector Analysis
on Discovered Concepts

Applitll:inn: Report Generation

Additional kAl U ST |
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Application: Term Search
Application: Graph Visualization

Examination of Statistics Clu.f»terina_;? far
for Semantic Memo ry Context Identification
Identification .

* Application: Web Spider
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Cognitive Modeling through Text is not . ..

e Information Retrieval
— Goal is not to retrieve information

— The corpus itself is not what is of interest. It’s what
stands behind the corpus.

 Knowledge Extraction

— Do not work on the assumption that the “knowledge” is
something in the text itself.

— Knowledge exists only in the interaction of the data and
a cognitive system

e Data Mining

— “The science of extracting useful information from large
data sets or databases” (D. Hand, H. Mannila, P. Smyth:
Principles of Data Mining. 2001)
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