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Abstract. The current state of the art in data
representation in command and control (C2) system is set
by the US Force XXI Battle Command Brigade and Below
(FBCB2) system and its a new presentation layer
component Command and Control in 3 dimensions that
renders the battlefield information into 3 dimensions (3D)
environment in the real time. But this solution doesn’t use a
tactical data representation in 3D. Tactical data
representation in Czech C2- Ground Forces Tactical
Command and Control System (GFTCCS) is based on
ontology that was designed to interpret knowledge of this
domain for human being. Topic maps method was chosen
to describe information of the Czech C2 domain. Tactical
symbols are visualized as a block or a spatial object that is
semi transparent. They have also the APP – 6a bitmaps on
the surfaces and other important information about current
status of a unit. Additional information (combat efficiency,
velocity, fuel, etc.) are visualized as bar graphs.
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1. Introduction
The Current Czech C2 system – GFTCCS currently
uses the presentation layer with two dimensions (2D)
visualization capability. The units are displayed as tactical
symbols in accordance with the APP6a standard. A new
approach at the tactical data presentation can be seen from
US Force XXI Battle Command Brigade and Below
(FBCB2) system that visualizes the battlefield information
in 3D. The image generator of this system creates the real
3D environmental model data of actual battlefield. But the
tactical symbol of a unit is only displayed as a 2D
billboard. A billboard center corresponds with position
information coming from integrated sensor environment
placed at the battlefield. The Fig. 1 shows the current
output from FBCB2.

Fig. 1. Presentation layer of FBCB2.

2. GFTCCS Ontology
Ontology language creates the core of all designed
knowledge systems. Ontology language defines exact
interpretation of individual topics that are supported by a
knowledge system. It creates the universal language of
problem domain and offers the way how to save
knowledge. Ontology can be created by ontology modeling
languages or Topics Maps. Ontology languages, like
Ontology Web language [1] are used for formal
specification of problem domain based on Extensible
Markup Language (XML). OWL can be computerized and
it can automatically discover hidden consequences in
problem domain (OWL,web citation). Topic Maps offer the
alternative way how to interpret knowledge. It is aimed to
humane understanding. It is suitable for knowledge
interpretation, not for searching new consequences.
Topic Maps concept is based on constructs followed:
• Subject – a part of real world described by topics.
• Topic – subject that is represented in computer.
• Instance – an inner attribute of topic that are saved in
this topic (outer attribute is connected through the
http protocol).
• Association – relation between topics.
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Basic model of ontology created in Topic Maps is
composed of two layers: information and knowledge. In
knowledge layer there are topics and associations. In
information layer there are all relevant documents and
resources from modeled problem domain. Construct of
instance can arrange the interconnection of these two
layers.

bellow shows the one part of Topic Maps of GFTCCS in
SW tool called Ontopoly.

The construction of Topic Maps of GFTCCS answers
questions in relative association:
• What’s the appropriate level of unit aggregation for
particular level of command?
• What’s the minimum combination of information for
leading of particular type of operation?
• What’s the order of information importance in
particular type of operation?
• Describing the relevant information according
selected operator of GFTCCS.

Fig. 2. GFTCCS Topics.

The Fig. 2 shows the main topics of GFTCCS. The
Fig. 3 shows the Topic Map of GFTCCS in visualization
tool called Vizigator. The picture depicts topics and their
association in the highest conceptual level.

Taxonomy must be created before the ontology can be
design. Taxonomy of GFTCCS is composed by topics that
are hierarchically ordered. The Tab. 1 shows the example
of GFTCCS taxonomy.

GFTCCS Taxonomy
Datová úložiště

LTDB
SpDB
STDB

Hlavní podsystémy

ASVŘ
BVIS
SPEC

Účelové podsystémy

ASVR/CHEM
ASVR/PLV
ASVR/PP
ASVR/SPOJ
ASVR/V
ASVR/VL
ASVR/VP
ASVR/VÝSTR ZHN
ASVR/ZC_EB

Tab. 1. Example of GFTCCS taxonomy.

The main problem of Topic Maps implementation is
to find association between topics. This problem must be
solved by problem domain experts (GFTCCS). The picture

Fig. 3. GFTCCS Topics and Associations.

3. Tactical Data Representation
A new presentation layer of GFTCCS visualizes the
battlefield in 3D. It creates terrain data model based on
available digital map resources. Main tactical information
like shape and area of size of a unit and its position must be
also solved in 3D respect. This issue is solved in article C2
ontology in integrated NEC environment [2]. The GFTCCS
ontology discovered the main supportive tactical data of
unit that must be visualized as well in 3D. It is mainly: unit
efficiency, velocity of the unit movement and actual fuel
and weapon capacity. This data are visualized as bar graphs
and express the current state of the measured values in
percentages. 100 % of value corresponds with the lower
border of a tactical symbol billboard.
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be tested in field exercise in spring 2010 in Czech Armed
Forces.
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Fig. 4. Tactical data visualization in 3D.

The Fig. 4 shows visualized mechanized squad with
the 80% of efficiency, 33% of maximal velocity and 50%
of weapon and fuel capacity.

4. Summary
A new presentation layer of GFTCCS can visualize
the battlefield in 3D. With this perspective the unit and
unit tactical parameters must be shown in 3D as well. The
ontology of GFTCCS based on Topic Maps discovered the
main tactical parameters. These parameters are shown as
bar graph with the percentage meaning. This approach will

Jan HODICKY was born in Brno. He received his M.Sc.
from Informatics science in 2000. In 2004 he received his
Ph.D. from Modeling and Simulation. His research interests
include modeling and simulation, computer graphics,
information systems and command and control systems.
Petr FRANTIS was born in Kromeriz. He received his
M.Sc. from Informatics science in 2001. In 2005 he
received his Ph.D. from Computer Electronics. His research
interests include C++ programming, computer graphics,
information systems and command and control systems.

