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Information Resources



Mission
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Allow modelers to exploit the ‘information resources’ they 
have and discover new, potentially relevant material 
across new media types
Knowledge Encapsulation Framework (KEF) aims to 
provide:

an effective method for storing, retrieving, reviewing and 
annotating your documents
an environment where you can share these materials with team 
members and discuss
a mechanism to discover new, related information from social 
and traditional media
a means to link this material to model representations to aid 
analysis and game-play

We do this via a semantic wiki, enabled with an NLP 
pipeline, other components and user participation



The KEF Semantic Wiki
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A wiki is a web site whose pages can be edited by 
authorized users via a browser

Many wiki ‘engines’ – we use Mediawiki, arguably the most 
popular wiki engine, used by Wikipedia and Intellipedia
We utilize the semantic mediawiki extension, SMW+ and a host of 
other community developed resources, plus some homegrown 



The KEF Semantic Wiki
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Semantic Wiki’s extend this definition by enabling us to 
define relationships within the text:

‘The population of Richland is 38708’ becomes:
‘The population of Richland is [[population::38708]]’

We’re adding structure to the unstructured to enable both 
humans and machines to understand the content

Utilizing combined machine and human annotation to 
achieve this goal



6



2. Discovery Process

Lorem ipsum dolor sit amet

Jane SmithJohn Doe

Pellentesque interdum facilisis diam, vel
posuere tellus dignissim id. In viverra cursus
erat, eget malesuada arcu accumsan tristique.
Sed lacinia rhoncus justo. Mauris tincidunt
tincidunt sem vitae pellentesque.

Nam posuere, risus feugiat scelerisque
vulputate, est diam sollicitudin diam, vitae
laoreet dui diam vel felis. Nam neque risus,
imperdiet ut feugiat id, pellentesque nec urna.

Maecenas porta, orci
vel feugiat lobortis, mi
odio lacinia magna,
sed pellentesque
mauris arcu non turpis.
Aenean luctus
condimentum nibh, eu
tincidunt quam lobortis
eu.
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Nam posuere, risus feugiat scelerisque
vulputate, est diam sollicitudin diam,
vitae laoreet dui diam vel felis

Access to Education

Sed lacinia rhoncus justo. Mauris
tincidunt tincidunt vitae pellentesque.

Maecenas porta, orci vel feugiat lobortis,
mi odio lacinia magna, sed pellentesque

Nam neque risus, imperdiet ut feugiat id,
pellentesque nec urna

Pellentesque interdum facilisis diam, vel
posuere tellus dignissim id. In viverra
cursus erat, eget malesuada arcu
accumsan tristique. 
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4. Evidence-Model Alignment



Challenge

We have a set of evidence that support a node in a model
We also have a corpus of documents that are related
Can we use the evidence we already have to 
automatically find additional evidence in the corpus that 
support the same idea?
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Current Approach

Develop or implement an algorithm that compares two 
sentences semantically to determine if they are closely 
related.
Compare statement of evidence with other sentences in 
the corpus to find sentences that support the same idea.
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Sentence Similarity

Tag the all sentences to be compared with parts of 
speech
Perform a word sense disambiguation on all the words
Change word forms to those found in WordNet
Drop all stop words and words not found in WordNet
Compute sentence similarity by doing a semantic 
comparison using WordNet, weighted by word frequency 
in a large corpus, combined with word order similarity 
between sentences
The sentences are ranked according to sentence 
similarity.
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Results
Seed: Recent applications of natural language processing 
present a need for an effective method to compute the 
similarity between very short texts or sentences.
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Most 
Relevant

• Estimating the degree of semantic relatedness between the 
very short text or sentences is deemed important in numerous 
natural language processing applications.

• Similarity Score: 0.658

…

• Generally, the approaches to evaluate the similarity between 
the sentences are classified into three types: word co-
occurrence methods, corpus-based methods, and descriptive 
features based methods.

• Similarity Score: 0.614

Least 
Relevant

• Moreover, features can be well-defined for concrete concepts; 
however, it still is problematic to define features for abstract 
concepts. 

• Similarity Score: 0.245



Results
Seed: The threat that terrorists could acquire and use a 
nuclear weapon in a major U.S. city is real and urgent.
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Most 
Relevant

• A dangerous gap remains between the urgency of the 
threat of nuclear terrorism and the scope and pace of 
the U.S. and world response.

• Similarity Score: 0.551

…

• In Russia and the other states of the former Soviet 
Union, there is some good news to report, but there is 
still far too much bad news.

• Similarity Score: 0.547

Least 
Relevant

• The focus on HEU should not lead the world 
community to ignore the burgeoning global stockpiles 
of separated civilian plutonium. 

• Similarity Score: 0
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Access to Education

Sed lacinia rhoncus justo. Mauris
tincidunt tincidunt vitae pellentesque.

Maecenas porta, orci vel feugiat lobortis,
mi odio lacinia magna, sed pellentesque

Nam neque risus, imperdiet ut
feugiat id, pellentesque nec urna

Pellentesque interdum facilisis
diam, vel posuere tellus dignissim
id.

Priority:

4. Evidence-Model Alignment

Potentially Related Evidence
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Novelty of Approach

We’ve developed a collaborative, integrated evidence 
marshalling environment for modeling & simulation
Novel in that it:

combines social and traditional media together in a unified 
framework for analysis
integrates an automated discovery mechanism to find new, 
potentially related material
leverages machine learning techniques to help prioritize incoming 
information resources
uses a combined machine/user approach to tagging information 
resources, extensible based on domain of application
utilizes cutting edge semantic web technologies

“Probably less than 100 [public] semantic wiki’s in the world” 
(Koren, 2009)

provides context-sensitive visualization mechanisms
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