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Abstract. The paper deals with the knowledge system
development and processing aimed to the particular area
of the Lessons Learned. Lessons Learned is a process
which is managed by the military community to be able
to adapt rapidly its tactics and equipment to the
opponents and to correct the identified shortfalls. In
most armies there are special departments collecting
critical information and data as an experience from
military missions and tasks performed.
In the introductory part of the paper we deal with
knowledge system principles. We show briefly main
terms, as information and context, dictionary, thesaurus,
metadata, taxonomy development and ontology
development.
Information support for Lessons Learned process is a
typical task of unstructured content analysis and
processing. Our aim is to introduce some new tools, new
methods, new processes and new strategies that enabled
us to think, for the first time, very differently about
knowledge in the Lessons Learned area. A key question
will be how to design a better “business cycle” (i.e. in
terms of anticipation of changes by the S&T and military
communities) than that of our opponents (enemies). We
use during our solution knowledge system technology
developed during Research Project “Mental”, finished
recently at our university.
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1.Introduction
The Defence Research Project MENTAL is one of several
projects finished recently belonging to the area of
Network Enabled Capabilities (NEC) for the Czech
Army (hereinafter ACR). Among other projects, also
SIMNEC, SOANEC, SOSNEC and TACOMNEC

projects can be mentioned. The main purpose of the
MENTAL project was to create terminology for better
understanding of the particular area (domain). The pilot
domain was NEC area. The developed technology can be
easily used also for describing other domains as Lessons
Learned (LL).
Our work consists of knowledge process analysis
approaches, definition of ontology using ontology
languages to assess their suitability for the use in the
ACR. Part of this solution is aimed to the Lessons
Learned area, particularly analysis of LL documents
prepared by the Czech Army Doctrine Directorate.

2. Basic terms
Before we start with the description of our problem, it
will be useful to include some definitions of key terms:
information, context, dictionary, thesaurus and metadata.
There is a lot of definition of information. One of
the most often used is the following one from Oxford
Dictionaries:
Information is some facts provided or learned
about something or someone. It is conveyed or
represented by a particular arrangement or sequence of
things. In information theory there is a mathematical
quantity expressing the probability of occurrence of a
particular sequence of symbols. Information in
Computing is some data as processed, stored, or
transmitted by a computer.
As a context we understand the parts of a written
or spoken statement that precede or follow a specific
word (or passage, or information), usually influencing its
meaning or effect.
A dictionary is a collection of words in one or
more specific languages, often listed alphabetically, with
usage information, definitions, etymologies, phonetics,
pronunciations, and other information.
Thesaurus is a dictionary of synonyms and
antonyms. In Computing, it is an index to information
stored in a computer, consisting of a comprehensive list
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of subjects concerning which information may be
retrieved by using the proper key terms.
Metadata is data about data. Metadata describes
how and when and by whom a particular set of data was
collected, and how the data is formatted. Metadata is
essential for understanding information stored in data
warehouses and has become increasingly important in
XML-based Web applications.
Exact meaning of all basic terms mentioned above
can help us to understand the ontology process
development, particularly aimed to the LL documents
area.

3. Procedure of Taxonomy and
Ontology development
Ontology is a science or study of being: specifically, a
branch of metaphysics relating to the nature and relations
of being. Ontology is an explicit specification of a
conceptualization. It defines a common vocabulary for
researchers who need to share information in a domain.
It includes machine-interpretable definitions of basic
concepts in the domain and their mutual relations.
Reasons for developing ontology are as follows:
 To share common understanding of the structure
of information among people or software agents.
 To enable reuse of domain knowledge.
 To separate domain knowledge from the
operational knowledge.
 To analyze domain knowledge.
Developing ontology is similar to defining a set of
data and their structure for other programs to use.
Problem-solving methods, domain-independent applications, and software agents use ontology and knowledge
bases built from ontology as data.
Some ontology-design ideas are based on objectoriented design. However, ontology development is
different from designing classes and relations in objectoriented programming. Object-oriented programming
concentrates on methods within classes - a programmer
makes design decisions based on the operational
properties of a class, whereas an ontology designer makes
these decisions based on the structural properties of a
class. There is no single correct ontology-design
methodology!
Ontology is not a catalogue of the world, taxonomy,
a terminology or a list of objects. In information
management and knowledge systems area the term
“taxonomy” is also used frequently. What is the
difference between taxonomy and ontology? Ontology
implies a broader scope of information - ontology might
encompass a number of taxonomies, and each of the
taxonomy organizes a subject in a particular way. Both

ontology and taxonomies can track key words, but
ontology is likely to classify these words more carefully.

4. Lessons Learned document analysis
As a starting point of our solution we were given nearly
40 documents prepared by the Czech Army Doctrine
Directorate. Broad experiences of military and
humanitarian operations are described in these
documents; some of them are adopted from foreign
military units’ experience.
We have carried out deep analysis of these
documents. During this process we have prepared
taxonomy tables consisting classes and their typical
occurrences. As an example we can mention typical –
and the most important – classes that we have found:
- person
- organization
- place
- activity
- rule
- document
- topic
- event.
As an example we can mention the analysis of the
“organization” class. We have found more than 130
organizations in the LL documents. Every organization
can be described by following attributes:
- name
- abbreviation
- document being in - chapter being in
- country/area
- domestic/foreign/NATO
- connected classes
- connected document.
Similar way we have described all classes before we
have started to create domain model in software tools
AToM developed during our solution of MENTAL
project.

5. Lessons Learned documents in
AToM
After making analysis of all documents we have started
to create our ontology domain model using the software
tool AToM. This software has been developed during the
course of the MENTAL project. Structure of every
document was created at the beginning. Documents were
divided into chapters. Hierarchy of all documents is
depicted at the Fig.1.
All processed documents are stored in full text.
During the process of creating our ontology model we
have made all necessary links among corresponding parts
of all documents. These connections and links allow
users to search for all interlinked information within all
LL documents stored in our database.
System allows us to search for information using a
series of filters. Example of such search operation using
one filter is depicted at the Fig. 2.
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Fig. 1 – Lessons Learned Hiearchy in AToM version 2.515

Fig. 2 – Search for information using a filter
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Fig. 3 – Full text and structure of the LL document
As a result of finding text (as an example: “ebao” –
Effect Based Approach to Operations) the system returns
all paragraphs from stored and processed LL documents.
User can view the full text of all paragraphs and sections
where the required text (topic) is mentioned. User can see
also arranged structure of documents, where the search
text is located (see Fig. 3). The user can quickly switch
between different parts of the text and clarify perfectly all
links and connections of search items.

We continue to use technology developed in the
MENTAL project to promote better understanding of
NATO Information Management. Pilot project was
designed to handle NEC domain. We have used
technology developed mainly for collecting information
about NEC. NEC development is an evolutionary process
involving the digitalization of military components, as
well as a change of attitude, organization and activities of
the MoD and Defence Industry.

Conclusion

We have found and defined Lessons Learned
documents as another suitable area for deployment of
knowledge management approach.

Knowledge management and knowledge engineering are
being introduced to operational use in various types of
organizations – defence area is no exception.
The Information Management is an enabler for the
knowledge management. It must support the way we
fight and simultaneously shall be based on trust. The
Information Age has made it even more important and
more difficult.

Effective solution is provided by the knowledge
portal. We have already built the first version of
knowledge portal and it is in operation and it is used as a
part of the Czech MoD Staff Information System. We
have prepared two applications so far - NEC and Lessons
Learned documents. We plan to extend this portal by
several other domains. This paper describes the current
status of LL document ontology.

CYBERNETIC LETTERS, SPECIAL ISSUE, DECEMBER 2012

Acknowledgement
The article is prepared as a component of the
research project for the Development of the CIS
Department, Faculty of Military Technologies, and
University of Defence (PRO K209, FVT). Name of the
project: Prospective Technologies in Communication
and Information Systems. It introduces some outcomes of
the solutions in Command and Control Information
Systems (C2IS) and Knowledge Management Systems
(KMS). Our results are part of the education process
within the University of Defence, Brno.

References
[1] Knowledge management in NEC CAF (MENTAL).
Ministry of Defence Research Project. Prague: MoD,
2008-2011.
[2] Prospective Technologies in Communication and
Information Systems. Interim Report of the Project for
the Development of the CIS Department. Brno: UoD,
2011.
[3] Development, integration, administration and
security of CIS in NATO environment. Faculty of
Military
Technology
Research
Program
FVT0000403. Brno: UoD, 2004-2010.
[4] Maly, Vlastimil. NEC Ontology Development. 4th
International Conference on Advanced and
Systematic Research. Zagreb, Croatia, 11-13 Nov
2010.
[5] Burita, Ladislav; Maly, Vlastimil. Information
System Using Knowledge Background. The 3rd
International Multi-Conference on Engineering and
Technological Innovation: IMETI 2010, Orlando,
Florida, USA.
[6] Burita, Ladislav; Maly, Vlastimil. Information
Sharing And Collaboration In NATO NEC. ICMTIDEB 2010 : Zborník z medzinárodnej konferencie
“Vojenské technológie 2010”, Bratislava 2010,
Slovakia.
[7] http://doctrine.vavyskov.cz/
[8] Center for Army Lessons Learned,
http://usacac.army.mil/cac2/call/
[9] http://en.wikipedia.org/wiki/Ontology_(information
_science)

About Authors ...

5

Assoc. Prof. Ing. Vlastimil MALY, Ph.D.
Vlastimil MALY was born in 1964. He received his
M.Sc. from Military Academy in Brno (CZE) in 1987.
He received his Ph.D. from Military Academy in Brno in
1994. He became Associate Professor at University of
Defence, Brno in 2007. His research interests include
Software
Methodology,
Information
Systems
Development
and
Programming,
Knowledge
Management, Service Oriented Architecture and C3I SW
development in connection with military (NATO)
Network Enabled Capability concept. He was appointed
in 2007 as the Head of Communication and Information
Systems Dept. at University of Defence (UoD), Brno
(CZE). He is from 2012 in new position as Vice-Dean for
Public Relations and Development, Faculty of Military
Technology, UoD. He is also Czech panel member
(representative) in NATO RTO (STO) - Information
Systems Technology (IST) Panel.

