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= New military missions (e.g. reconstruction) call for cross-domain
information sharing at the edge

= Sharing is more challenging and critical in a distributed environment

= Traditional model, where information flows up, gets processed centrally,
and then flows down, does not meet this requirement

= Additional challenges
» Information requirements for organizations are mission specific
» Ability to analyze information depends on the operational tempo

» Require analytics to provide Soldiers with context relevant information
for their domain model and workflow

» Team members from different domains often have different domain
concepts due to different perspectives

» Language variation -- differences in vocabulary, sentence structure,
language usage and style

» Metadata may have different meaning too



= Network and Information Sciences International Technology Alliance (ITA)
IS a collaborative research alliance between the UK Ministry of
Defence (UK MoD) and US Army Research Laboratory (US ARL), and a
consortium of leading academic and industry partners.

= The ITA program started on May 12, 2006 with the strategic goal of
producing fundamental advances in information and network sciences that
will enhance decision making for coalition operations and enable rapid,
secure formation of ad hoc teams in coalition environments and enhance
US and UK capabilities to conduct coalition warfare. The first phase of the
ITA program finished in 2011, and now the program is in its second phase
(May 2011-May 2016)

= Part of the goal is to address shared understanding and information
exploitation in a coalition environment

» Work presented here is funded under this ITA effort



Information Extraction

= Much of the info that needs to be shared is available in memos and reports
» Not currently available for querying or inferencing
» Needs to be extracted and standardized
= Information Extraction (IE) extracts the following from free text reports:
» Entities (persons, places, organizations, equipment etc.)
» Relations between them
» Events and their participants, time, location and other properties
» Processes

= Some can be done by general systems, but much requires domain-specific
knowledge

= Controlled English provides a means for domain experts (e.g. military
analysts) to enter their knowledge and fine-tune the IE system
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= Controlled English
» Controlled English (CE) is a type of controlled natural language

» A controlled natural language is a subset of a natural language using a
restricted set of grammar rules and a restricted vocabulary

» Focus can be either for human readability or for machine readability
e Our primary focus is the latter — for computer processing
* However, readability of generated reports also important
= Controlled English can address two critical information needs
» Need for normalization and organization of free-text description

» Need for domain expertise for specifying and extending the domain
model (ontology)

* Including extending vocabulary and terminology, and relation to the
domain concepts

= Challenge: how to balance naturalness and lack of ambiguity



ITA Controlled English

= ITA CE is consistent with
First Order Predicate
Logic
» Based on Common

Logic Controlled
English (Sowa 2007)

= Syntax is compatible with
existing ontology
modeling languages such
as OWL

. stylistically expressive CE

v basic CE or
stylistically expressive CE predicate logic or

=== Better understanding of linguistics CE-in-Java
Increase stylistic expressibility of CE ===



Example of ITA CE

= English:
» BCT patrol in South Baghdad discovers a bomb-making facility on Hilla
Road
= |TA CE:

» The patrol unit ‘[BCT patrol|’ finds the facility ‘|p6| and is located in the
place ‘|South Baghdad| and is a NATO military unit.

» The facility [p6] makes the device bomb and is located on the road
‘IHilla Road|’
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= A user-friendly language in a form of English, in place of a standard formal
guery language (e.g., SPARQL or SQL), which enables the user to
construct queries to information systems in a more intuitive way

= A precise language that enables clear, unambiguous representation of
extracted information to serve as a semantic representation of the free text
data that is amenable to rule-based inferencing

= A common form of expression used to build, extend and refine domain
models by adding or modifying entity, relation, or event types, and
specifying mapping relations between data models and terminology or
language variants

= An intuitive means of configuring system processing (such as specifying
entity types, rules, and lexical patterns)

= Note: users of ITA CE would need brief training to learn ITA CE



= Provides an intuitive, natural language based capability for end user to
directly query information as needed from the edge of the network

= Provides user with a better understanding of what the back-end system
does (e.g. in inferencing)

= Provides multiple systems a way to exchange information

= Provides end user a way to augment the system’s knowledge base
» E.g. add new vocabulary, relationship

= Provides end user a way to configure the back end system
» E.g. apply different rules etc.

= Supports users’ use of their own domain model and vocabulary to interact
with the system



Controlled English for Information
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= Two major purposes of CE for IE

» CE can represent the end result of linguistic processing - as the
unambiguous semantic representation language

A domain model is needed, but can be constructed and maintained
by domain experts using CE

—E.qg. IED, village
» Provides a means to analyze and process natural language

* A linguistic model is needed, but can be constructed and maintained
using CE
—E.g. lexicon, noun phrase

* Domain experts can leverage this to specify the language used to
talk about things in the domain model
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ITA CE Architecture
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Most Visited |5 Latest Headlines ’ Getting Started

{ "} CE Store browser - Alpha v1.03 | +

Last transaction (processCeCommands - SYNCOIN (cached - 10)) took 6.548 seconds. Store contains 12370 instances and 15161 sentences. Database mode=no
database. Code version=1.0.3.0043 [refresh the page] [redisplay last message login

Concepts © | General information | CE Query )| = Entity

Actions General pane Sentences
Sentence sets:

o Load SYNCOIM (10 msgs) (cached. 10)
Load SYMNCOIM (100 msgs) (cached. 100)
Load SYMNCOIM all (cached. all)

Load ISTAR data
Load UK Gov data
Load CPM data
Load Medicine data
Load Feeds data
Load your own data

Other actions:

« Open analyst helper

« Reset (drop) store

« Empty instance data

* Generate CE dump of store
« Switch debug on
-

Add CE
Search Sources

SQL query Saved queries & rules

Errors (0) | Warnings (2)  Debugs (0) = Alerts (2)

Found existing child definition of property named ‘span start:constant’ on concept named ‘phrase’ is a duplication of the existing property definition of the same
name on the parent concept named 'thing’

’7 Found existing child definition of property named "span end:constant’ on concept named ‘phrase’ is a duplication of the existing property definition of the same
name on the parent conceot named ‘thina’
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File Edit ¥iew History Bookmarks Tools

Help

localhost/CeStoreWeb/

[8) Most Visited |5/ Latest Headlines #® Getting Started
{_! CE Store browser - Alpha v1.03 | +

Last transaction (listAllSources) took 0.015 seconds. Store contains 12371 instances and 15162 sentences. Database mode=no database. Code
version=1.0.3.0043 [refresh the page] [redisplay last m ] login

Concepts
Filters: [pr] [s] [nz] [nr] [refresh
Showing 142 primary concepts:

acronym (24)

activity (1) [s]

adjectival phrase (2)
adverbial phrase (0)
anaphor (0)

arm_event (0)

as prepositional phrase (0)
assess_event (0)

attack (0)

base form noun (0)
base_event (0)

bomb maker (0)

broker (0)

building (1) [s]

church (1)

clan meeting (0)

coalition member (0)
composite noun phrase (0)
compound noun (0}
compound word (0} [s]

rondiet svent (1)

Actions

Add CE

Search

SAL query

Errors (0) Warnings (0) Debugs (0)

Mo errors were returned in the last request.

(4 ation CE Query Builder (CEQB)

1]
the
activity
V1

is related to

[0]

the
building
V2

for which V1 and V2 is it true © «
{ the activity V1 is related t

R TR —

Alerts (4)

Con ®| &

[l

Entity

Sentences

Sources

Showing 43 sources:

(refresh)

‘id ‘WPB

# [detail
sens

|src_1 |internal

24 |conceptua|iseMetamodeI

|src_2 |ur|

40 |genera| model_1_45 ce

[sre_3 [un

15 |general model_overrides_1_1.ce

[sre_4 [un

& [doc_model_0 ce

| |src75 |ur|

4 |d0c model_overrides_0.ce

|src_6 |ur|

108 |[lex_modsl_2_9 ce

|src_7 |ur|

27 |Iex model_extensions_2_12 ce

[sre_8 [un

17 |Iex model_overrides_2_1.ce

[sre_9 [un

(3 |wordnet model_0_1.ce

src_10 [url 10 |ITIIES lex_links_1_1.ce

|src_11 |ur|

200 |doma|n model_1.ce

|src_12|ur|

22 |general agent_model_0.ce

|src_13 |ur|

52 |va|ue model_0.ce

[are 14llirl
a

1 [anent madel 0 ca
L

Saved queries & rules
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* ITA CE provides
» A user-friendly language for querying
» A user-friendly system-to-user report representation

» A user-friendly way to add to and refine the information extraction
system

» A common form of representation that maps between domain models
» A common form of expression for terminology or language variants

= Future work

» Build on the currently completed three phases of transition (at UK) and
extend syntax, semantics and domain models

» Refine ITA CE to make it more user friendly
» Extend CEStore functionalities and make it more user friendly

14



	� Information Extraction Using Controlled English to Support Knowledge-Sharing and Decision-Making 
	Critical Coalition Need – Sharing at the “edge”
	International Technology Alliance
	Information Extraction
	Controlled English for Knowledge Sharing
	ITA Controlled English
	Example of ITA CE
	Unique Combination of Features ITA Controlled English Provides
	Benefits of ITA Controlled English
	Controlled English for Information Extraction
	ITA CE Architecture
	CEStore: Concepts, Actions 
	CEStore: CE Query Building
	Conclusion

