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Abstract

This paper describes a Frame-Based Terminology approach to the military terminol-
ogy of the Spanish Armed Forces. The alphabetically organized (PD0-000) glos-
sary of military terms of the Spanish Armed Forces was transformed into MiliMa-
rco [MiliFrame], a bilingual terminological knowledge base in which each concept
appears within a hierarchy of conceptual categories and a semantic network. Frame-
based resources enhance access to domain knowledge in a contextualized way, since
embedding concepts in a knowledge structure activates associative information in
semantic memory and promotes context availability. The design and population of
MiliMarco involved the analysis and transformation of the content in the glossary
entries as well as the extraction of new information. For this purpose, specialized
knowledge structures were elaborated from the definitions in the glossary and from
the lexicalization of semantic relations in the corpus. New concepts were added to
fill the gaps in the glossary and additional data categories were included, such as
images, collocations, and contexts. Previous work on military ontologies, usually in
the form of controlled, structured vocabularies, is limited to a specific domain (e.g.,
military intelligence). MiliMarco has the advantage of providing an expanded view
of the military domain in the form of conceptual networks combined with linguistic
contexts that go far beyond simple hierarchies. Although still an ongoing project,
the resulting knowledge base is currently a concept-oriented resource where users
can browse through the conceptual hierarchy and semantic networks based on their
cognitive and communicative needs.
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1 Introduction

This paper describes a Frame-Based Terminology (FBT) approach (Faber 2012,
2015) to the military terminology of the Spanish Armed Forces. Promoting success-
ful communication in multilingual scenarios evidently entails more than facilitating
a standardized alphabetical list of terms. Since misinterpreted messages can have
dramatic consequences in military settings, text senders and receivers should pos-
sess the same domain knowledge to facilitate mutual understanding. This objective
is easier to achieve when terminological resources are context-oriented or frame-
based. Knowledge of terminological units and their meanings also signifies being
aware of how these units combine with others and in which scenarios these combi-
nations may occur. Users must be able to understand the range of contexts activated
within the specialized domain, and to have a grasp of the concepts and categories
participating in them.

This paper explains how the PD0-000 glossary of military terms of the Span-
ish Armed Forces [partially based on the NATO Glossary of Terms and Definitions
(AAP-06)] was transformed into MiliMarco [MiliFrame], a bilingual terminologi-
cal knowledge base in which each concept appears within the context of a seman-
tic network that highlights conceptual structure and semantic relations with other
concepts.

The design and population of MiliMarco involved the analysis and transforma-
tion of the content in the glossary as well as the inclusion of new information. For
instance, specialized knowledge structures were extracted from the definitions in the
glossary and from the lexicalization of semantic relations in the corpus. New con-
cepts were added to fill the gaps encountered in the glossary and new data categories
were included, such as images, collocations, and contexts.

The rest of this paper is organized as follows. Section 2 describes previous work
in the military domain and provides a concise outline of Frame-Based Terminology.
Section 3 describes the PD0-000 military glossary and the method used to transform
it into a knowledge base. Section 4 presents the results and discusses some of the
problems encountered. The conclusions are given in Sect. 5.

2 Theoretical and applied framework

2.1 Previous work in military terminology management

Militerm' is a multilingual military term base focusing on security and defense pol-
icy developed by the Estonian Language Institute. It contains 4038 concept entries

and a total of 17,415 terms in Estonian, English, French, and German. Militerm data
categories include definitions, related concepts, term types, and sources.

! http://termin.eki.ee/militerm/.
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However, in Military Science, NATO resources are the major reference point for
terminology management. NATO terminology is based on the Concise Oxford Eng-
lish Dictionary (Stevenson 2011) and Le Petit Robert (Rey 2019). Specific NATO-
agreed terminology is developed when the terminology contained in these dictionar-
ies or developed by recognized international standards organizations is inadequate
for NATO purposes.

According to the NATO Terminology Directive, the general principles underlying
termhood and definitions are transparency, conciseness, stability, consistency, com-
pleteness, and univocity. Nevertheless, there is still much room for improvement.
Language has long been neglected in military history despite the fact that conflicts
are almost always between people who speak different language. As an example,
Jones and Askew (2014: 58) highlight the lack of reference resources that linguists
had to face during the operation of Bosnia Herzegovina: “many of the linguists I met
in SFOR? had, therefore, brought their own dictionaries to their offices. Not unsur-
prisingly, many different dictionaries were being used, which did not help to pro-
mote standardization of terminology”.

One possible reason for language comprehension problems in military settings
could be the lack of interoperability of NATO glossaries as well as their format,
since terms can only be accessed alphabetically. For this reason, a new resource
called NATOTerm has been created as the central repository for all non-classified
NATO-Agreed terminology. NATOTerm is concept-oriented and structured in
three levels. At each level, there are different data categories: (1) record level (secu-
rity, domain, project, etc.); (2) language level (approval status, definition, source,
comments, notes, examples, related concepts, graphics, etc.); (3) term level (type,
source, acceptability, grammar, usage, approval status, etc.). NATOTerm users
include military linguists, civilian interpreters, editors, translators, assistants, and
local personnel. The functions of linguistic support include command-level relations
with authorities and parties, operations at the tactical and other levels, human intel-
ligence, psychological operations, public affairs, legal affairs, contracting, logistics,
policing, civil-military cooperation, administration of local personnel and training
of indigenous forces, medical services, etc. (NATO 2011).

Although the former NTMS (NATO Terminology Management System)
termbase already included domain-related contextual information in certain entries
in the form of a qualifier at the beginning of a definition, that was not sufficient. This
is why, NATOTerm is gradually being provided with conceptual structure in the
form of a set of domains, known as the NATOTerm taxonomy (Jones 2011). These
domains mostly refer to the range of subjects dealt with by the various NATO com-
mittees, agencies, and groups in the documents which they produce (i.e., political
affairs, law and regulations, defense, etc.). However, the path to conceptual organi-
zation is difficult and progress seems to be extremely slow, since no efforts have
been made to provide NATOTerm with a more strictly defined hierarchical organi-
zation of concepts. One obstacle is the difficulty in finding points of conceptual con-
vergence, given the differences in the armed forces in countries around the world.

2 Stabilization Force, a NATO-led peacekeeping force after the Bosnian war.
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In an effort to harmonize these differences, there have been initiatives, such as the
construction of military ontologies.

2.2 Previous work in military ontologies

As is well known, an ontology is a conceptual representation that labels, defines,
and structures the categories, properties, and relations between concepts in a given
domain. In Military Science, a well-defined concept system for knowledge sharing
is crucial, because military operations are no longer conducted by one nation. In this
context, having a common understanding and making assumptions explicit becomes
pivotal. Not surprisingly, in recent years, there have been various proposals to fill
this gap.

More specifically, the Muninn Military Ontology® defines a set of classes and
properties that encode information about the structure of the armed forces and
military history. This ontology (last updated July 2015) is largely centered on the
domains of MILITARY TRADE, APPOINTMENT, and RANK in different countries (USA, Rus-
sia, England, Australia, Sweden, etc.). The concept designations or terms included
were extracted from military databases, Wikipedia, and books.

In a more specific context, Valente et al. (2005) propose a Military Information
Ontology (Millnfo) that was developed as a foundation for semantic architecture
models for airspace systems. It is primarily centered on military information, an
extremely valuable commodity, which is the key to success in any military opera-
tion. This ontology, whose top-level concepts were taken from OpenCyc, allows
users to make queries regarding aspects of military information, such as content, sig-
nificance, composition, source, quality, analysis, and constraints. For example, it dif-
ferentiates between ABSTRACTINFORMATION [document content] and INFORMATIONBEA-
RINGOBJECT [the document itself]. Other projects in progress by the same authors are
an ontology for Military Communications and another for Military Organizations.

Yoo et al. (2014) developed a military ontology for the Korean government as
part of the Army Tactical Command Information System (ATCIS), which focuses
on the domains of INFORMATION (reporting battlefield situations), oPERATION (deci-
sion-making and orders), and FIREPOWER (strike orders and priorities). They used the
information in the ATCIS database to build a basic ontology, which they enlarged
using a mixed bottom-up and top-down approach. They are currently expanding
their work to create an integrated ontology of the three domains.

Other research on ontology construction for military applications includes Bow-
man et al. (2001), Tolk and Smith (2011), and Nguyen et al. (2010). Interestingly,
the major focus in all of this work seems to be on military intelligence. Their target
is ontology building—usually in the form of controlled, structured vocabularies—
designed to allow the consistent description and analysis of heterogeneous bodies
of data. Such vocabularies also are a means of linking terms in different languages
by means of a common conceptual framework to facilitate mutual understanding.

3 http://rdf. muninn-project.org/ontologies/military.html.
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Though MiliMarco is by no means a formal ontology, this was also one of its goals.
As shall be seen, MiliMarco is different from previous work, because it has the
advantage of providing an expanded view of the military domain in the form of
conceptual networks combined with linguistic contexts that go far beyond simple
hierarchies.

2.3 Frame-based terminology

From a terminological perspective, MiliMarco incorporates aspects of NATOTerm,
such as its three-level structure, data categories, and targeted user profiles; and
aspects of the ontology-oriented approach, such as the categorization of military
concepts in semantic structures. Underlying MiliMarco is a hierarchical structure of
basic military concepts, which has been enhanced with more specific ones extracted
from military texts (a corpus specifically compiled for the project) and the glossary
itself. Concepts are viewed in semantic networks as conceived in Frame-Based Ter-
minology (FBT) (Faber 2012, 2015), a theory that focuses on: (1) conceptual organ-
ization; (2) the multidimensional nature of terminological units; and (3) the extrac-
tion of semantic and syntactic information from multilingual corpora.

The FBT approach to terminology and terminology management applies the
notion of ‘frame’, defined as “a schematisation of experience (a knowledge struc-
ture), which is represented at the conceptual level and held in long-term memory
and which relates elements and entities associated with a particular culturally
embedded scene, situation, or event from human experience” (Evans and Green
2007: 85). Since frames highlight non-hierarchical as well as hierarchical conceptual
relations, they provide a much richer representation and are also the foundation for
the specification of conceptual categories and the generation of semantic networks.
The following sections describe the creation of MiliMarco, a terminological knowl-
edge base for the Spanish Armed Forces.

3 Materials and methods

The main aim of transforming alphabetical resources and making them more con-
ceptual is to enhance knowledge understanding and acquisition. The military glos-
sary that required a ‘total makeover’ was the PD0-000 Glosario de Términos Mili-
tares, official publication of the Mando de Adiestramiento y Doctrina (MADOC) of
the Spanish Armed Forces. It had initially been published in March 2004. It under-
went various revisions until the current glossary (2014), which has been adapted to
the new doctrinal framework.

The first step was to extract the basic military concepts from the most frequent
headwords (e.g., fuerza [force], operacion [operation], arma [weapon], instalacion
[installation], etc.) as well as the information implicitly codified in the glossary term
entries (i.e., hypernyms codified as the genus of definitions). These terms were used
to create a kernel representation that was enhanced with concepts from upper level
general ontologies (€.g. ENTIDAD [ENTITY] — ENTIDAD NO-ANIMADA [INANIMATE ENTITY ]
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Table 1 Entries for autenticacion/autentificacion in the Glosario de Términos Militares (PDO 000)

Entry in Glosario de Términos Militares (PDO 000) Translation®

Autenticacién/autentificacién. Evidencia proporcionada por una Authentication/authentification”.
forma, o un sello, de que un documento es auténtico y oficial Evidence provided by a signa-

AAP-06 authentication® ture or a stamp that a document

is authentic and official
AAP-06 authentication®

Autenticacién/autentificacion’®. Medida de seguridad destinada a Authentication/authentification'.
proteger un sistema de telecomunicaciones contra las transmi- Security measure to protect a
siones fraudulentas telecommunications system

AAP-06 authentication® against fraudulent transmissions

AAP-06 authentication®

Numbers in superscript indicating that there are several entries with the same designation in the original
glossary

#Definition translations are provided for the sake of clarity, but the glossary only includes Spanish defini-
tions

Table 2 Entry for derecho de autodefensa [right to self-defense] and autodefensa [self-defense] in the
Glosario de Términos Militares (PD0 000)

Entry in Glosario de Términos Militares (PDO Translation

000)

Derecho de autodefensa. Derecho inherente al Right to self-defense. Inherent right of the command
mando de cada unidad, en todos los niveles, para of each unit, at all levels, to protect its forces
proteger sus fuerzas o el elemento protegido or the protected element against all actions that
contra las acciones que signifiquen un ataque o signify an attack or an imminent attack

un ataque inminente
Autodefensa Véase “derecho de autodefensa” Self-defense See “right to self-defense”

— ENTIDAD CONCRETA NO-ANIMADA [INANIMATE CONCRETE ENTITY] — ARMA [WEAPON])
and also with more specific ones (ARMA [WEAPON] — MISIL [MISSILE] — MISSILE AIRE-
TIERRA [AIR-TO-GROUND MISSILE]), collected from corpus information and the glossary.
These were integrated into class hierarchies. In this sense, the approach was both
bottom-up and top-down.

The current PD0-000 glossary is composed of 2259 entries arranged in alpha-
betical order. Each entry is accompanied by a definition, though some entries (those
for polysemic terms) contain various definitions. Furthermore, the definitions, which
had been formulated by military authorities, could not be altered even to improve
their style and content. Apart from definitions, term entries are sometimes accom-
panied by synonyms, variants, abbreviations, and notes, which needed to be recon-
figured according to the concept-oriented approach. Tables 1, 2, 3 show four entries
from the PD0-000, which illustrate data categories of terms (with synonyms, vari-
ants, and abbreviations), definitions, English equivalents, and notes.

The glossary uses different (and often confusing) ways to express synonyms, var-
iants, and abbreviations. For example, when two terms (i.e., autenticacion [authenti-
cation] and autentificacion [authentification]) are interchangeable, they both appear
as headwords in the term entry, in italics and separated by a slash (Table 1).
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Table 3 Entry for fuerza de reacciéon [reaction force] in the Glosario de Términos Militares (PDO 000)

Entry in Glosario de Términos Militares (PDO 000) Translation

Fuerza de reaccién (RF)*. Una de las tres categorias de fuerzas Reaction force (RF)*. One of the
de la Alianza (fuerza de reaccion [RF: reaction force], fuerza three categories of the armed
principal de defensa [MDF: main defence force] y fuerza de forces of the Alliance (reaction
aumento [AF: augmentation force]), versatil, muy mévil y capaz, force (RF), main defense force
mantenida a un alto nivel de operatividad (MDF) and augmentation force

(AF) versatile, extremely mobile
and capable with a high level of

operability
Nora Estén dividas en: fuerza de reaccién inmediata (IRF: immedi-  Nore They are divided into a
ate reaction force) (mas pequefias) y fuerza de reaccion rapida (smaller) immediate reaction
(RRF: rapid reaction force) (méas capaces), ambas con compo- force (IRF) and a rapid reaction
nentes terrestres, navales y aéreos force (RRF) (with more capabili-

ties), both with land, naval, and
air components

Numbers in superscript indicating that there are several entries with the same designation in the original
glossary

However, when two terms (e.g., autodefensa [self-defense] and derecho de auto-
defensa [right to self-defense] refer to the same concept, but one of them is the
preferred term, only the preferred term (i.e., derecho de autodefensa [right to self-
defense]) appears with a definition and full description. As shown in Table 2, the
non-preferred term (autodefensa [self-defense]) is accompanied by the note Véase
[See] followed by the name of the preferred entry, derecho de autodefensa [right to
self-defense]).

Nevertheless, as can be observed, in the entry for fuerza de reaccién [reaction
force] (Table 3), when variants appear in the form of abbreviations, the English
terms (RF, MDF, and AF) are often used. They are followed by the English head-
word in brackets. In this entry, notes are also used to include conceptual information,
such as the subclasses of reaction force (i.e., immediate reaction force and rapid
reaction force). This information was extremely useful for us, but unfortunately, its
inclusion was the exception rather than the rule.

The subsections that follow explain the main steps in the process of creating the
conceptual structure for the concepts in this glossary to transform it into a military
knowledge base.

3.1 Terminology knowledge base design

The design and creation of a termbase stems from an explicit (or implicit) commit-
ment to a set of premises regarding knowledge representation. The transmission and
acquisition of technical information are enhanced when knowledge resources are
designed, so that users, whether human or artificial, can easily access concepts and
associate information to understand and acquire specialized knowledge.

Generally speaking, any terminology resource design project involves the fol-
lowing steps: (1) delimitation of the domain; (2) identification of the target group;
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(3) collection of documentation; (4) extraction of term and concept information; (5)
selection of concepts to be included; (6) identification of concept relations and elab-
oration of concept systems; (7) elaboration of definitions; (8) selection and evalu-
ation of terms (Dobrina 2015). At this stage, certain decisions must also be made
about the type and scope of data categories, the granularity of the data in each entry
or the definition of preset values for picklist-type data (Cerrella Bauer 2015).

After performing these tasks, designers must then decide how to present informa-
tion. Apart from content, data presentation also depends on other aspects (Steurs
et al. 2015), such as modes of visualization and interaction with the tool. The tool
used for visualization of information and interaction was the ThinkMap visualiza-
tion software package (Thinkmap.com). Evidently, the design parameters should be
in consonance with user needs as well as their reasons for consulting the knowledge
resource. In this regard, MiliMarco considered the same user types and communica-
tion needs as those considered in NATOTerm.

The microstructure of a terminological knowledge base comprises the data cat-
egories in each entry. The selection of fields reflects the information that users wish
to know about concepts and terms (e.g., definition, part of speech, context, colloca-
tions, etc.). In regards to the macrostructure of the termbase, the choice of structure
is just as important, since it affects the speed and types of possible knowledge access
(e.g., frame-based, semantic networks, alphabetical order, etc.). From a multilin-
gual perspective, conceptual structure in terminology resources can act as an anchor
point for linking terms in different languages. In this way, it also provides a founda-
tion for interlinguistic correspondence.

The new design of an entry in the MiliMarco [MiliFrame] knowledge base was
partially based on NATOTerm. It also took into account the recommendations of
TerminOrgs (Terminology for Large Organizations), a consortium that foments ter-
minology management as part of the identity construction and communication strat-
egy of large companies and organisms. From the TBX standard provided by Termi-
nOrgs, we selected a series of data categories in line with the latest ISO standards,
which were tailored to the context of the Spanish Armed Forces. Table 4 summa-
rizes the structure of these fields at three levels (concept—language—term) along with
the nature of each data category (i.e., mandatory, automatic, pick list, free text, etc.).

These data fields provide the contextual information for each entry in the form of
usage examples (i.e., context) and phraseological constructions (i.e., collocations)
or with regard to other concepts (i.e., conceptual categories and semantic relations).
The design of the resource also accounts for the theoretical and practical consid-
erations in NATO documents on terminology management (e.g., Guidance for the
Development and Publication of NATO Terminology). For example Term type states
whether the term is obsolete or preferred, and whether it is an abbreviation, acro-
nym, etc. Semantic relations associate each entry with others that are semantically
linked to it, similar to the field “related terms” in NATOTerm.
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Table 5 Definitions of CHEMICAL AGENT and its hyponyms BLISTER AGENT and PULMONARY AGENT in the glos-
sary

Agente quimico de guerra: sustancia quimica que puede ser empleada en operaciones militares para
matar, herir gravemente o incapacitar al personal mediante sus efectos fisiopatologicos

Translation®

Chemical weapon agent: chemical substance [AGENT/fype_of] that can be used in military operations
[acTiON/used_during] to kill, injure or incapacitate [aAcTioN/has_function] man [PATIENT/affects] through
its physiopathological effects [REsULT/results_in]

Agente vesicante/dermotoxico: agente quimico que produce, en contacto con la piel, lesiones similares a
las quemaduras. También puede producir efectos en los ojos y en el tracto respiratorio si es inhalado

Translation

Blister/vesicant agent: chemical agent [AGENT/type_of] that produces burn-like injuries [RESULT/causes]
when in contact with the skin [PATIENT/affects]. It can also affect eyes and the respiratory tract
[PaTiENT/affects] if inhaled [AcTION/means]

Agente sofocante/neumotoxico: agente quimico que afecta, fundamentalmente, al aparato respiratorio al
ser inhalado

Translation

Pulmonary/choking agent: chemical agent [AGENT/fype_of] that affects the respiratory system
[PATIENT_affects] when inhaled [acTION/means]

“Definition translations are provided for the sake of clarity in this paper, but the knowledge base only
includes Spanish definitions

3.2 Identification of inventory of basic conceptual categories and relations
in the glossary definitions

Although information was extracted from linguistic data, the assumption was that
the resulting semantic networks encoded conceptual knowledge that was non-lan-
guage-specific. However, non-language-specific information not only comes in the
form of semantic relations, but also in the form of conceptual invariants encoded in
a wide range of languages that are used for specialized communication.

As previously mentioned, an in-depth analysis of the glossary revealed the under-
lying structure of the domain. Any glossary of specialized knowledge units tells
a story about the domain and the contexts activated within it. The terms and their
patterns are like pieces in a jigsaw puzzle. The conceptual structure underlying the
glossary can be extracted by specifying the relations between terms and then fill-
ing in the empty spaces. The terms in the glossary evidently encode the important
actions and processes carried out, the actors or agents that participate in them, and
the instruments used to perform them. The most knowledge structures that link
categories and concepts are indicative of the most frequent actions, processes, and
events that take place within the domain.

For design purposes, language structure was used as a conceptual mirror to
extract the structure of a domain from the terminographic definitions in the glossary.
Firstly, the superordinate term (genus) in each definition was used as a guideline for
assigning each concept a general category. Then, semantic relations were extracted
from the definitions’ differentiae to relate categories in a general frame-like struc-
ture and concepts in semantic networks (see Sect. 3.4). Thus, the glossary was first
converted into a pre-network structure derived from the glossary’s definitions and
then enriched with corpus information (see Sect. 3.2).
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Table 6 General conceptual categories

ENTITY

AcTION

Animate entity

Inanimate entity

Abstract inanimate entity

General

Exist_create
Perceive_see_detect
Think_evaluate_decide
Communicate

Move
Change_transform

Use_manipulate

Fight_combat
Protect_defend

Possess_obtain

Control
Locate_position_organize
Work_function

Construct

Military/social role

Group organization

General inanimate entity

Concrete inanimate entity

Cognition

Communication

Control_regulation

Repair_maintain
Use_weapon
Use_vehicle

Give_supply

Receive

Transfer
Give_Receive_treatment

Obtain_information

Military group
Civilian group
Configuration system
Installation
Equipment

Weapon

Resource

Vehicle
Support_defense
Representation
Tool_instrument
Plan

Strategy

Method
Judgement_decision
Utterance
Document

Sign

Information
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Table 6 (continued)

SITUATION Condition
State Conflict
Space Trajectory_path

Position_Location_Path

MEASUREMENT Time_phase

Vertical_horizontal_distance

Volume_number_quantity

Intensity_force

Point_angle

Limit

Level_degree

Cost

Power

Capacity

For example, the definitions in Table 5 indicate that BLISTER AGENT and PULMO-
NARY AGENT are both hyponyms of CHEMICAL WEAPON AGENT, since both are defined as
CHEMICAL AGENT, whereas CHEMICAL AGENT contains a more superordinate genus (i.e.,
CHEMICAL SUBSTANCE). Therefore, the genus makes category membership explicit.

Furthermore, from the analysis of differentiae, we can extract the typical roles
participating in military events (i.e., AGENT, ACTION, PATIENT, RESULT, etc.) as well as
the semantic relations (i.e., type_of, used_during, has_function, affects, result_of,
causes, etc.) according to which the domain can be structured.

All of the glossary entries were analyzed following this procedure and classified
in an inventory of conceptual categories, namely ENTITIES, ACTIONS, TIME, SPACE, and
ATTRIBUTES (Table 6). EnTITIES are divided into ANIMATE_ENTITY and INANIMATE_ENTITY.
INANIMATE_ENTITY is subdivided into cCONCRETE and ABSTRACT. There are also general
categories for ACTION, SITUATION, MEASUREMENT, and ATTRIBUTE. The main categories
within ANIMATE_ENTITY are MILITARY ROLE, MILITARY GROUP, INSTALLATION, and EQUIP-
MENT. Important abstract entities are cognitive (PLAN, STRATEGY) and regulatory
(RULES, REGULATIONS, PRINCIPLES). In regard to ACTIONS, not surprisingly, the most
important are those related to COMBAT, MOVEMENT, DEFENSE/PROTECTION, and MANIPULA-
TION (especially use of weapons and vEHICLES). Finally, the most important types of
ATTRIBUTE are those related to cAPACITY and POWER.

These conceptual categories hold relations with each other in different knowl-
edge structures composed of the following participants: AGENT, ACTION, PATIENT, and
RESULT/OBJECTIVE. These are the same participants that were extracted from the anal-
ysis of definitions in Table 5.

Figure 1 shows the general military frame where all concepts and categories are
accommodated within the domain. This frame structure, though not directly imple-
mented in the resource, was the macrostructure or template underlying the relations
between more specific conceptual categories. For example, agents are usually the
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CONFLICT SITUATION [O7:N\71 2N (&}

Action Result/Objective

Armed Forces ||po Results in
. Effi
. ;32:’1;’ Carercyt out |Z"e£|
Perform
= Air Force = Control
Animate_entity = Damage
— - = Military = Contamination
Cognitive entity = Civilian = Stabilization
= Mission Inanimate_entity » Demilitarization
= Plan = Location
= Strategy
= Directive LELET = Decontamination
= Logistics = Peace
= Consolidation
= Reconstruction
Instrument
= Weapon
= Vehicle
= Resource
Capacity

Measurement (Time, Speed, Intensity)
Geographical location

Fig. 1 General military frame

armed forces (e.g., NAVY) or mental entities (e.g., PLAN) that initiate an action (e.g.,
attack) with an instrument (e.g., WEAPON) affecting patients, which can be animate
entities (e.g., CIVILIAN) or locations (e.g., COUNTRY), causing a result (e.g. PEACE).

3.3 Corpus compilation and information extraction

Corpus information complemented the categories and relations first extracted from
the definitions in the glossary. A bilingual corpus of approximately 30,000,000
words was compiled in English (15 million words) and Spanish (15 million words).
This documentation process required the collaboration of various branches of the
Spanish Armed Forces as well as access to classified information. The corpus com-
pilation process was composed of the following stages: (1) identification of rel-
evant documents; (2) downloading files and converting them into txt format; (3)
semi-automatic cleaning of files to avoid codification problems with NotePad ++;
(4) uploading files to a corpus analysis application (i.e., Sketch Engine); (5) cor-
pus compilation with a lemmatizer, a POS Tagger and sketch grammars, one of the
functionalities of Sketch Engine that permits the analysis of terms’ collocational
behavior.
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The compilation of both corpora was carried out both manually and automati-
cally. Approximately half of the documents were those provided by the MADOC,
which came from sources such as Revista Espaiiola de Defensa, Boina Negra,
Revista de Sanidad Militar, publications on military doctrine, instruction manuals,
and a wide range of NATO documents. When both corpora were uploaded to Sketch
Engine, terms were automatically extracted to obtain new seed words which, though
not included in the glossary, were sufficiently representative to be included in the
knowledge base. They were used to automatically search the Internet for new corpus
texts with the WebBootCaT tool, integrated in Sketch Engine. These key words also
included a selection of those from the glossary, so that the corpus texts would be in
consonance with the terms in the glossary. This allowed us to double the size of the
corpus.

Once the corpus was compiled, the following types of data category were
extracted from the corpus and populated in the knowledge base: conceptual cate-
gories, semantic relations, synonyms, term equivalents, contexts, and collocations.
Sketch Engine offers different functionalities that can assist in the extraction of such
data. For example, bilingual word sketches help to establish bilingual correspond-
ences as well as to extract semantic relations, contexts, collocations, and new con-
cepts and terms.

For example, in Fig. 2, the modifiers of both operacién and operation provide
many hyponyms of the concept, whereas the verbs provide valuable information for
the extraction of both semantic relations and collocations. For instance, the verbs
that collocate with operacién/operation as an object (e.g., conducir and conduct;
ejecutar and execute; apoyar and support) can be extracted in a parallel view and
their equivalence can be easily established.

In contrast, other verbs such as incluir and include can be used to extract
semantic relations and/or knowledge-rich contexts, since they often act as knowl-
edge patterns (KPs) expressing hyponymic or meronymic relations. KPs are the
lexico-syntactic patterns that usually codify semantic relations in natural lan-
guage (Meyer 2001; Marshman 2002). For example from the concordances
in Fig. 3, thanks to the includ* KP, nuclear war and conflict prevention can be
extracted as hyponyms of military operation, whereas contaminated operations
and uncontaminated operations can be divided into different phases: triage and
emergency treatment, and treatment and final disposition, respectively.

KPs can be collected and stored in the form of a customized sketch grammar
to extract semantic word sketches (Ledn-Araiz et al. 2016; Ledn-Aratz and San
Martin 2018). Thanks to these sketch grammars, developed by the authors of this
paper, a set of concordances, based on a given semantic relation, can be accessed
with a single click. Figure 4 shows different types of operations (area operation,
COIN operation, maritime special operation, amphibious operation, UN-spon-
sored operation, defensive cyber operation, offensive cyber operation, joint oper-
ation, UW operation, combat operation, non-combatant evacuation operation, air
operation, cyberspace operation, special operation, humanitarian relief opera-
tion, etc.) that were generated, thanks to the activation of different KPs (namely,
including, like, any other, such as, i.e., are, etc.)
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O pe raCiO,n ;:\'i%%grco_ES freq = 27,708 (1,583.35 per million) 0 pe rati On Milimarco_EN 1

Use another candidate translation: Operation Atalanta military Chad Congo ESDP deployment exercise NATO
Click on collocates to access reciprocal bilingual search or find translated collocations

modifiers of "operacién” modifier verbs with "operacién” as object | object of

28.31 75.09 17.76 19.26
especial 576 10.50 | military 1,264 10.51 | | conducir 219 10.31 | conduct 748 11.80
militar 1,921 10.46 | joint 1,013 10.41 | | realizar 443 10.05 | support 355 10.30
anfibio 239 9.78 | combat 411 9.45 | | ejecutar 209  9.97 | execute 143 9.92
ofensivo 234 9.71 | air 389 9.1 || apoyar 176  9.72 | plan 91 9.24
conjunto 272 9.58 | major 294 9.09 | | dirigir 134 9.19 | sustain 71 8.98
tactico 285  9.41 | multinational 287  9.07 | | desarrollar 173 9.09 | affect 67 8.76
psicologico 139 9.01 | special 247  8.81 || combinar 86  8.87 | coordinate 72 8.74
aéreo 310  8.83 | stability 221  8.79 | | sostener 79  8.78 | integrate 60 8.67
bélico 108  8.62 | nato 286  8.72 | | iniciar 83  8.56 [ peacekeepe 50 8.63
naval 137  8.55 | contingency 194  8.59 | | efectuar 78  8.56 | deploy 55 8.36
defensivo 104  8.49 | future 193 8.51 (| llevar 81  8.54 | synchronize 44 8.35
futuro 95  8.33 | maritime 170  8.33 | | aerotransportada 56 8.51 [ direct 44 8.26
multinacional 86  8.29 | cyberspace 161 8.33 | [ lanzar 61 8.36 | shape 4 8.19
terrestre 113 8.24 | support 176  8.17 | | aerotransportadas 47  8.24 | facilitate 4 8.3
diferente 102 8.11 | amphibious 138  8.13 | | planear 49 8.22 | control 39 8.05
convencional 61 7.75 | evacuation 149 8.02 | | liderar 48  8.13 | enable 43 8.02
duradero 48  7.59 | cyber 149  7.92 | | comenzar 49  8.11 | perform 34 777
retrégrado 45  7.53 | information 137 7.86 || encubrir 43 8.06 | include 73 7.72
actual 70  7.53 | offensive 114 7.85 | | permitir 62  8.04 | continue 27 7.64
civil 94  7.48 | medical 195 7.84 || coordinar 49  7.97 | characterize 24 7.50
especifico 57 7.22|land 118  7.84 || relacionar 64 7.94 | design 26 7.47
protector 37 7.19 | current 103 7.60 | | decir 74 7.70 | base 30 745
posible 49 7.12 | combined 94 7.56 | | incluir 65  7.68 | lead 25 7.44
internacional 90 7.02 | other 141 7.49 | | determinar 70 7.64 | be 152 7.34
aeroterrestre 32 7.02 | relief 88  7.49 | | emprender 32 7.59|fly 20 7.28

Fig. 2 Bilingual word sketch of operacion-operation in Sketch Engine

and lacks logistic support. Airborne operations include the following: a. Paratroop. These
patient patterns. Due to their nature these operations include a large portion of medical support. In
FHP measures during all phases of the operation including pre- and post-deployment. (5)
spectrum of actions provided during such operations includes : (1) All actions conducted by
during the envisaged spectrum of military operations including nuclear war. Basic nuclear and
that may be encountered in military operations including those deriving from a nuclear
This will include details on location, hours of operation including sick parade/walk-in emergency
to all management aspects of a food services operation including food safety risk. To ensure that the
terrain. Some recent examples of urban operations include Mogadishu, Sarajevo, Baghdad,
for conducting medical evacuation in arctic operations include the following: Arctic warfare is
) and uncontaminated (clean). Contaminated operations include triage, emergency treatment, and
ind patient decontamination. Uncontaminated operations include treatment and final disposition. All
and space weather operations. These operations include collecting, analyzing and predicting
principles, to restore or maintain peace. Such operations include conflict prevention, peace 50 See
Contribution to Joint Operations. 5 Maritime operations include any actions performed by surface,
covers all activities prior to arrival on operations including : warning; reconnaissance;
to detection and attack. Counter-air operations include all actions, taken by any component, to
force operations involving SOF to follow-on operations including conventional forces. This ensures
to detection and attack. Counter-air operations also include all actions, taken by any
5.1.1. Overview 1. Space support to operations includes all activities that provide

Fig.3 Verb include as a KP in the English corpus
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in three categories of operations , namely area operations , direct support (DS) or associated support (AS
responses to an operation , including a COIN operation , range from direct to indirect as depicted in
air operations , like land and maritime special operations , are not defined only by the equipment utilized
performed in support of an amphibious operation 7 or any other maritime operation ATP-8(8),
lead nation operation such as the UN-sponsored operations in Korea (U.S. led) and East Timor (Australian
of cyber operations , namely, defensive cyber operations and cyber exploitation (espionage activities
operation will be of great value as training for Operation "Sledgehammer"” or any other major operation as
cyber operations (including offensive cyber operations ) are approved by the President and directed by
cyberspace operations , like all joint operations , with the adversary in mind. This leads to a
operations , such as the very successful U\/ operations executed by U.S. SOF with Kurdish Peshmerga
of military operations such as major combat operations in Iraq, to counterinsurgency in Afghanistan
operations such as noncombatant evacuation operations , peace operations, foreign humanitarian
with other joint force operations (i.e., air operations , cyberspace operations, ISR functions,
operations (i.e., air operations, cyberspace operations , ISR functions, special operations,
the operation such as maneuver, IRCs, special operations , and logistics. \/hen the JFC approves the
operations , such as humanitarian relief operations , engineers can provide immediate assistance
operations. Network-enabled operations are military operations that exploit
operations (i.e., AS\/ surveillance, air-sub operations , area, associated, or direct support
to Sierra Leone in 2000. Stabilisation operations are longer term operations to stabilise and

Fig.4 Operation surrounded by hyponymic KPs in the English corpus

Likewise, sketch grammars can also be designed to extract the multiword
terms (MWTs) derived from a particular term, whether it acts as the head or the
modifier.

From all of the entries in the glossary, a first set was selected and queried in the
corpus, based on the multiword terms with a common head. In this way, conceptual
gaps in the glossary were identified and new concepts were accommodated in the
conceptual structure derived from the glossary.

For instance, Spanish has many terms that contain operacion [operation]
as their head (e.g., operacion especial [special operation], operacion anfibia
[amphibious operation], operaciéon de mantenimiento de la paz [peacekeeping
operation], etc.). However, not all of the compounds found in the corpora were
included in the glossary, such as operacion tdctica [tactical operation] or combat
operation, in spite of being frequent modifiers of operacion (Fig. 2) and opera-
tion (Fig. 5).

From the concordances of operacién tdctica [tactical operation] (Fig. 6), which
can be reused as contexts in the knowledge base, other types of information can
be extracted based on the analysis of modifiers and KPs. These include hyponyms
(e.g., operacion psicologica tdctica [tactical psychological operation], or oper-
acioén aéreo tdctica [tactical air operation]), other related concepts (e.g., centro de
operaciones tdcticas [tactical operation center]), synonyms and morphosyntac-
tic variants (e.g., operacion aérea tdctica [tactical air operation] and operacion
aéreo tdctica [tactical air operation]), abbreviations (e.g., OPSIC for operacion
psicolégica tdctica [tactical psychological operation]), and collocations (e.g., lle-
var a cabo [carry out], ejecutar [execute], realizar [perform], etc.).
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MWterms Head MW ifier

107.04 79.70
military_operation + 1,235 10.74 | | operations_force + 212  8.68
joint_operation + 1,089  10.57 | | special_operations_force + 202 8.60
special_operation + 651 9.86 | | operation_Planning + 162 8.30
combat_operation + 412 9.21 | | joint_operation_Planning + 160 8.27
air_operation + 372 9.06 | | range_of_military_operations + 157 8.24
multinational_operation + 258 8.54 | | operations_area + 150 8.19
nato_operation + 250 8.50 | | operations_center + 150 8.19
stability_operation + 230 8.38 [ | joint_operations_area + 122 7.89
major_operation + 213 8.27 | | operation_planning + 116 7.82
contingency_operation + 191 8.11 | | operation_plan + 108 7.72
cyberspace_operation + 180 8.03 | | joint_operation_planning 94 7.51
joint_Operation + 177 8 | | operation_enduring_Freedom 87 7.40

Fig.5 Operation-related MWTs

no se limitan a un drea geogréfica restringida. OPERACIONES PSICOLOGICAS TACTICAS : Son las OPSIC que se
Teatro de Guerra principal donde se lleva a cabo operaciones tdcticas o estratégicas. etc. el efecto
. Una fuerza aérea encargada de llevar a cabo operaciones aéreo tacticas en coordinacion con las fuerzas
(EAF)] que trabajan dentro de cada centro de operaciones tdcticas . es preciso proteger y evitar que
como una porcion funcional dentro del centro de operaciones tdcticas de la fuerza cuando unidades de
Normalmente se encuentra junto con el centro de operaciones tdcticas del cuerpo de ejército. CENTRO DE
Normalmente se encuentra junto con el centro de operaciones tdcticas del cuerpo de ejército. CENTRO DE
del ejército que trabaja en los centros de operaciones tdcticas (COT) a los niveles de cuerpo de
. En Marina. Pueden ser objetivos locales de operaciones tdcticas . que sirve para guardar y/o llevar
de tal forma que concuerde con la operacion tdctica esperada de la organizacion embarcada
una informacién oportuna acerca de las operaciones tdcticas terrestres de combate. </p><p> 718 </p:
de servicio de aeronaves y de alerta aérea de las operaciones aéreo tdcticas en un area de responsabilidad.
de servicio de aeronaves y de alerta aérea de las operaciones aéreo tdcticas en un area de responsabilidad.
el control del movimiento y la conduccion de las operaciones tdcticas en las que participan tropas bajo su
el control del movimiento y la conduccion de las operaciones tdcticas en las que participan tropas bajo su
AEREO OFENSIVO: (AAO) Aquella parte de las operaciones aéreas tdcticas en respaldo directo de las
de estado mayor a planear y ejecutar las operaciones tdcticas sin requerir la presencia y
asignadas al mismo teatro a fin de realizar las operaciones aéreas tdcticas previstas. FUERZA AEREA
durante el planeamiento o la ejecucion de una operacion tdctica . El efecto de las operaciones tacticas
adiestrar a los jefes a planear y a ejecutar una operacion tdctica y para demostrar la ejecucién de una

Fig. 6 Concordances of operacion tdctica [tactical operation]

3.4 Specification of semantic networks stemming from conceptual propositions

Based on the general military frame (Fig. 1) and the analysis of definitions and cor-
pus information, concepts were structured in semantic networks by identifying and
representing semantic relations, as shown in Fig. 7 for the concept OPERACION MILI-
TAR [military operation]. The inventory of semantic relations so far is the follow-
ing: type_of, part_of, phase_of, instrument_of, controls, location_of, attribute_of,
target_of, affects, domain_of, effected_by, represents, measures, destroys, delimited_
by, result_of, causes, and has_function.

As depicted in the semantic network in Fig. 7, OPERACION MILITAR [military opera-
tion] is mostly characterized by the type_of relation to its hyponyms. However, also
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Operacion de estabilizacion
Operscion de 8poyo a la pez
= Operacion de apoyo a autoridades civiles en territorio nacional
Operacién de combate generalizado

Operacion aeromévil Operacion encubjerta Linea_puntos
Operacion combinada
Infiltracién_técnica P, "
Operacién contra-aérea b fRpeTRCIOR Conyana
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Operacion de asato aéreo Operacion de respuiesta de Lrisks Linea de operaciones Pl S
‘Operacion aérea Operacion aerotransportada .
: : Bisqueda y rescate
Operacion especifica 5
Operacion multinacional .
Recuperacion de personal

Planeamiento previo, Marco operativo. Recuperacion de personal en combate.
: . Operacion decisiva Emberque de combate
Plansarmiento ejecutivo Operacion de guia terminal
Operacion militar, Operacion de acondicionamiento i vt
Equipo operativor Operacion especial Embarque
Expedicionario
Mando de operaciones especiales Plan de embarque
Operacién en profundidad jOperacion:abjerta
Operacién de limpieza ’ Orden de embarque
Equipo especial Interdiccion, :
Operacion clandestina Operacion naval,
. . onk : Embarque selectivo
Patrulla de reconocimiento especial Operacion terrestre Accion

Operaciones de contraguerTillas | g 2iigaq e e Siiion
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itraci Ak Operacion anfibia
=i Operacién proxima

Contraguertillas . Interdiccion aérea
‘Accién conjuntgtapa

Misién desarroliada Misidntactica ‘Organizacién_orupo

Fig. 7 Semantic network of OPERACION MILITAR

present are meronymic relations (MISION [mission] part_of OPERACION MILITAR [mili-
tary operation]) and non-hierarchical relations (MARCO OPERATIVO [operational frame-
work] represents OPERACION MILITAR [military operation]).

The concept, OPERACION MILITAR [MILITARY OPERATION], iS an important concep-
tual category as reflected by the many subconcepts lexicalized. Its semantic rela-
tions were inferred from the implicit knowledge contained in the glossary defini-
tions and the explicit knowledge derived from the analysis of KPs found in the
corpus. However, the language structure of compound terms can also be used to
derive important information about semantic relations. For example, operacion
[operation] is the head of many MWTs, such as operacion de apoyo [support
operation], operacion de extraccién [extraction operation], etc. Such terms are
a frequent way to condense and concentrate domain-specific knowledge (Sager
et al. 1980; Stekauer et al. 2012; Fernandez-Dominguez 2016).

This type of concept specialization involves a slot-filling mechanism where
the modifier is inserted into a slot in the head-noun schema, also known as its
micro-context (Cabezas-Garcia and Faber 2018). In an MWT, the modifier is
directly related to the base meaning of the head noun as (under)specified in
the definition and is interpreted accordingly. Slots for operation correspond
to AGENT, OBJECTIVE, SCOPE, and LOCATION. The glossary definitions for military
operation and a few of its subtypes are given in Table 7.

Since the definitions only provided very general information, it was neces-
sary to enrich them with corpus data in the form of other multiword terms cor-
responding to the specialization of slots in the head-noun schema. For exam-
ple, MILITARY OPERATION (operation carried out by the military) reflects an agent
slot, whereas PEACE SUPPORT OPERATION (operation carried out to support peace)
reflects the purpose of the operation. The structure of the category of MILITARY
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Table 7 Definitional hierarchy of military operation and subtypes

Definitional hierarchy

Military operation: set of military actions coordinated in time, space, and purpose to achieve a military
objective at level of tactical, operational, or strategic leadership as established in a directive, plan, or
order

Main operation: military operation involving the coordinated action of large forces in a phase of a cam-
paign to achieve operational objectives

Support operation: main operation whose objective is to create and maintain the fighting capacity of
operational organizations and which ensure the necessary capacities to perform other operations

Peace support operation: support operation consistent in military operations, which under the auspices

of the UN or another international organization has the purpose of supporting and fomenting diplo-
matic efforts and political processes to avoid, contain, moderate or resolve conflicts

OPERATION was found to have a five-dimensional structure, specified as follows in
the MWTs:

AGENT slot: armed forces of one or various nations.
PURPOSE/OBJECTIVE slot: support (mainly for peace) and extraction (evacua-
tion).
LOCATION slot: air/water/land.
SCOPE slot: range/nature.
e THEME slot: intelligence.

Table 8 shows the full specification of each dimension with the corresponding
Spanish terms. This means that the hyponymic relation type_of can be further
specified according to each dimension and that the semantic network of OPER-
ACION MILITAR [MILITARY OPERATION] and its subtypes should be enriched with
more non-hierarchical relations, namely those related to agents (e.g., causes,
result_of), purpose (e.g. has_function), location (e.g., delimited_by, location_
of), scope, and theme (e.g., has_function, affects).

4 Results and discussion

This project posed a series of challenges related to the existing as well as the
missing information in the glossary. For example, the definitions, many of which
were not consistently formulated or did not adequately clarify the term defined,
could not be altered to make their structure more uniform or clearer, because they
are standardized by the Spanish military forces.

Another challenge stemmed from the conversion of a term-oriented glossary
into a concept-oriented knowledge base. This involved the following: (1) creating
different entries for terms with various definitions; (2) disambiguating polysemic
terms; (3) adding synonyms and identifying different definitions that pointed to
the same concept and merging them in a single entry (sometimes several defini-
tions were provided not because the term was polysemic, but because the sources
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were different); (4) converting the semantic information contained in the defini-
tions and notes of each entry into conceptual propositions in the knowledge base.

The few English terms in the glossary (706) were linked to each concept entry
and new equivalents were included for the rest of them. When possible, equiv-
alents from NATOTerm were used, but in many cases, it was necessary to use
corpus information to fill the gaps. In addition, new concepts and terms were
included based on the gaps encountered in the glossary and the terms extracted
from the corpus.

After applying the automatic term extraction functionality in Sketch Engine, a
list of term candidates was collected. These new terms were added (1) as syno-
nyms and variants in the existing entries; (2) as new concept entries when they
were not available in the glossary; (3) as collocational information associated
with terms.

New concept entries were also created based on the analysis of MWTs and
querying the corpus with their most recurrent heads. This allowed us to identify
hierarchical inconsistencies. For example, in the case of apoyo [support] and its
subtypes, the glossary reflected an inconsistent granularity level. While logistic
support, and all of its subtypes, were present at different hierarchical levels, fire
support was not even included as an entry, even though seven different hypo-
nyms of fire support were found in the corpus and despite the fact that many other
related concepts were included in the glossary (fire support unit, fire support
coordinator, quick fire support plan, fire support coordination line, fire support
officer, etc.).

Therefore, new entries were added either as top-level umbrella concepts, to
make category membership explicit, or at intermediate and subordinate hierarchi-
cal levels to make the hierarchy coherent at all levels. Furthermore, there were
certain terms that were not found in the corpus, at least not as they appeared in the
glossary. For instance, fuego en eficacia (fire for effect) is only found in the cor-
pus as fuego de eficacia, where the preposition en (in) changes to de (of). When
comparing the terms in the glossary with those of the corpus, other inconsist-
ences were found regarding MWT formation. For example, base de apoyo avan-
zado (forward mounting base) coexists with base de apoyo avanzada. According
to inflection rules in Spanish, in the first case, avanzado [forward] (masculine)
agrees with apoyo [support], whereas in the second case, avanzada (feminine)
complements base. In the same manner, the order of MWT components does not
follow a systematic pattern, since terms like dosis de radiacion cronica and dosis
crénica de radiacion [chronic radiation dose] have the same frequency in the cor-
pus. In these cases, all possible variants were collected, and experts will be the
ones to ultimately categorize each of them as preferred, accepted, or deprecated.

Regarding semantic networks, thanks to definition and MWT analysis, word
sketches, and KP-based sketch grammars and queries, semantic relations were
extracted from the corpus and represented in the knowledge base in semantic
networks. Finally, images were collected from public repositories, based on the
information conveyed and the nature of the concepts described, to enhance the
conceptual structure shown in their semantic network.
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1goma. espafiol =
Fuonto. PD0-000, MADOC, 2014
Tipo de término: Término princpal

Operacion de estabilizacion

Operacion de apoyo a la paz
dotapaz

Ope

Operacién principal
Opriir do apoyo
Operacion de apoyo a autoridades civiles en territorio nacional

Operacion militaf}

Operacion de combate

Desamoiado por Loxcon Researen Grovs,

Fig. 8 MiliMarco user interface

Currently, MiliMarco shows all this information in a dynamic concept-oriented
interface (see Fig. 8). It is publicly available in https://www.ecolexicon.ugr.es/
milimarco and contains 2354 entries, 5409 terms in Spanish and English, and
2803 conceptual propositions. As can be seen, the upper area shows the defini-
tion, terms, and images for each military concept. On the left panel, users can
access entries by browsing through conceptual categories, whereas on the right
and main area of the screen, semantic networks are shown. Users can click on
any of the concepts in this network and reconfigure their structure around the new
concept in an interactive way. They can even change the settings to customize
the networks (i.e., number of nodes, relations displayed, distance between nodes,
labels of the relations, etc.).

There are also different access and visualization modes of concepts, such as a
tree-like structure (Fig. 9), where only type_of relations are shown. Users can also
opt to access concepts alphabetically (Fig. 10).

Finally, in the upper ribbon, users can find: (1) definitions in which all terms
have a hyperlink to their entry; (2) term information, such as terms, synonyms,
variants, equivalents, sources, term types, etc. and access to concordances; (3)
images. When clicking on the Ver concordancias [See concordances] button
or when typing the term in the corresponding box, different contexts from the
corpus are shown (Fig. 11). Therefore, users can access each entry by different
means: (1) by querying a particular concept/term in the search box; (2) by click-
ing in the terms contained in definitions; (3) by browsing through the networks;
(4) by browsing through the list of conceptual categories; or (5) by clicking in
the alphabetically arranged list of concepts.

As highlighted in this description, MiliMarco provides a wide range of infor-
mation regarding military concepts that give users access to both semantic and
linguistic contexts. It is thus an improvement over a conventional termbase, not
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Recuperacion asistida no convencional

Recuperacién de personal en combatetaecyperacion de combate

Recuperacion de personal Bisqueday rescate

Operacion abierta
Operacion aeromévil

Operacion aérea- Operacion contra-aérea
Operacion de asalto aéreo

Operacion aerotransportada Operacién conjunta

Operacion clandestina Exiltracion

Operacién combinada o y "

6 peracion de consolidacion de a paz

fopetacion de acondiconamiento Operacion de apoyo a autoridades civiles en territorio nacional - Operacion de establecimiento de la paz
peracion de apoyo- Operacion de apoyo a la paz Operacion de imposicion de |a paz

3 i~ pe Poyo 2 la p 0

OPe'aCIQH e limpieza Operacién de mantenimiento de la paz
peracion de guia terminal Operacion de prevencion de conflictos

P Operacién de respuesta de crisis
Operacion militar. Operacion decisiva
Operacion en profundidad
Operacion especial

Operacion especifica
‘Operacion multinacional )
Operacion naval Operacién anfibia

Operacion de combate generalizado

Operacion i par Operacién de establlizacion

‘Operacion proxima
‘Operacion terrestre
Operaciones de contraguerillas

Operaciones de fuentes Embarque de combate
arque < Embarque de transporte

Infiltracién_técnica Embarque selectivo

Insercion

Interdiccion Interdiccion aérea

‘Operacion encubierta

Fig.9 Tree-like structure of OPERACION MILITAR

Historia || Resutados bisqueda | AZ | Buscar concordancias " pLp

Fig. 10 Alphabetical access to concept entries

to say a glossary, and provides a new ontological view of the military domain
that is quite different from previous work.

5 Conclusions

Inevitably, the design and information included in a terminology knowledge base
depend on user needs and the decoding and/or encoding tasks to be carried out by
them. This is less a question of the number of data categories, and more a ques-
tion of effective information access, extraction, and analysis. Conceptual data can
be extracted from definitions (semantic analysis) and texts (corpus analysis), or by
eliciting information from experts by means of a protocol involving a questionnaire,
discussion group, a series of intensive interviews, etc. Designers can also use both
methods and place their main focus on one or the other, depending on the context.
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TERMINOS MA(

en tiempo, espacio y ~ | Z= Operacién militar Idioma espaiol
esde copdu;cio’n = Operacién Fuente: PD0-000, MADOC, 2014
en una directiva, plan u Tipo de término: Término principal

Ver concordancias

v

PD0-000. MADOC. 2014

Historia Resultados bisqueda A-Z Buscar concord:

Témino: |"operacion militar” Espafiol ¥ || Buscar concordancia

(operacion militar Artemis en la Replblica Democrética del Congo), o bien acciones de gestion de crisis recurriendo a medios y capacidades de la OT#
en Bosnia y Herzegovina). Esta Ultima situacion implica que la UE tendra que acudir, en todo caso, a una Organizacién de corte defensivo para la realize
tras |a transferencia de

competencias en la materia, se ha potenciado las relaciones con la Alianza Atlantica. La necesidad de lograr el apoyo material de la OTAN, requeria unc
de estos medios. Estos acuerdos, conocidos como «Berlin Pluss, se lograron en diciembre de 2002, y los mismos pemitieron la primera operacion mil.
sustituir a la mision

que se ha ido desamollando en el seno del Consejo durante 2004, ha encontrado un claro campo de pruebas con la operacion militar Althea. Ill. EL L
Replblica Yugoslava de Macedonia, provocé un incremento de la confianza de los Estados miembros ante la posibilidad de perfeccionar una capacidad
operaciones Petersberg

la OTAN, se auspiciaba el cese de su operacién en Bosnia y Herzegovina, fundamentalmente con el objetivo de centrar sus esfuerzos en nuevas amenz
de crear una operacion militar en la zona. Ademas, se contaba con el beneplécito del Gobierno bosnio, el cual no veia con buenos ojos una total retiral
materia

de seguridad y defensa. Es en la reunion de Jefes de Estado y de Gobierno de los Estados aliados celebrada en Estambul, en junio de 2004, donde la €
operacion militar de la UE, basada en los Acuerdos «Berlin Plus» y en el marco del Capitulo ViI de la Carta de Naciones Unidas. Esta Gltima referencic
entre la SFOR

importante actuacién que esta desarrollando la Union en Ia regidn de los Balcanes, y en la cual esta aplicando todo el elence instrumental de que dispor
manifestacion clara, a escala internacional, de Ia existencia de la UE como institucion apta y eficaz para dar una respuesta global ante una situacion det
FUNCIONES Y ESTRUCTURA

Fig. 11 Term box and access to the corpus

A terminological knowledge base can have an alphabetical search mechanism,
but at the same time, it can also allow users to opt for a conceptual search. Although
electronic resources do not have the space constraints of paper documents, other
problems can arise, since decoding the meaning underlying a set of terms in a spe-
cialized field is an extremely complex task. One of the difficulties is the perception
of conceptual similarities, relations, and patterns in term meaning within a highly
specialized domain such as military science. The other difficulty is linked to the
choice and configuration of design parameters.

For this proposal, we took the Glosario de Términos Militares (PD0-000) and
structured it conceptually. Our analysis was mainly based on semantic and corpus
analysis, though the results were also subjected to expert validation. The implicit
conceptual structure underlying the glossary highlights the important structuring
role of actions and processes in regards to object categories, as shown in the gen-
eral military event and as exemplified in the multidimensional structure of military
operations.

MiliMarco has been successfully completed since the 2259 terms in the Glosario
de Términos Militares (PD0O 000) have been conceptually organized in categories
and contextualized in semantic networks. It is available on a ThinkMap platform,
which allows information to be viewed in multiple formats. The project is still ongo-
ing, because even though English and Spanish designations are given for each con-
cept, other languages (e.g., French, German, and Italian) should also be included.
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This would entail creating a corpus for each new language. The knowledge base
should be further enriched with more multimodal information, such as images and
videos. It also needs to be tested in the field to evaluate its usefulness for different
language-understanding tasks. Even though there is still much to be done, MiliMa-
rco is an extremely sophisticated terminology resource that provides a wide range of
information-sharing possibilities in multinational military scenarios.
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