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Abstract:
 Question Enhance or Replace arises always whenever is handled the request to improve or to change the functionality of existing training facilities. Existence of common operational picture is essential for creation of a common decision in command and control systems. Czech C2 system uses “common” (for ground forces only) operational picture from 1997 but only in two dimensions. Three dimensional visualization of operational picture is the key enabler to get common understanding of the battlefield situation in more natural way. The article deals with the results of the first phase of project with code name VISUAL. This project is aimed on the tactical data visualization in 3D. First phase of the project analyze in detail type of data that is available from Czech C2 system and what type of tactical data is suitable for visualization in three dimensions. The first part of article introduces the project and its motivation from military commander perspective. The second part is aimed on the questionnaire that was disseminated in the Czech Armed Forces to get the right answers and ideas about tactical data visualization as:

· What type of 3D model should be used to represent the units at the battlefield?

· What type of information is essential for commander?

· The way of main tactical data representation.

· Visualization of unit movement prediction.

· The way of tactical overlays visualization in three dimensions.

The last part informs about potential use of NATO Vector Graphics format to transfer tactical overlays into 3D visualization system.
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INTRODUCTION

Question Enhance or Replace arises always whenever is handled the request to improve or to change the functionality of existing training facilities. During this decision must solve a number of aspects. The most serious, in addition to financial costs, can be included changes hardware and software. In modeling and simulation systems play a significant role the situation visualization system. The development of technology brings entirely new possibilities of improving visual perception, and therefore the question Enhance or Replace in this case has a unique solution - Replace. This article discusses the possibilities of 3D in the system command and control of the Czech Army.

A common operational picture (COP) of the battlefield is a key issue in the concept of Network Enabled Capability. COP availability is a prerequisite for joint decision making in command and control systems (C2). Czech C2 system uses "common" (for ground forces only) operational picture since 1997 in two dimensions (2D). Another way to increase the value of information derived from COP is three-dimensional (3D) representation of terrain and tactical data of the battlefield in real time. This feature was highlighted by successful defense research projects with code name VIRTUAL solved in 2007-2008 at the Masaryk University. One of the project outcomes was the software solution capable to display 3D terrain of the battlefield and the position of own units in real time. The position of the units is obtained by applying Service Oriented Architecture (SOA) for integration with the Czech C2 system [1][2]. In 2009 the military requested to incorporate the 3D visualization of the battlefield to the architecture of the Czech C2 system. This requirement covers the project: "Services for 3D visualization of tactical data of Czech C2 system" accepted to be solved in the years 2010-2012 with code name VISUALIZATION. This first phase of this project is focused on analysis of tactical data that are available in Czech C2 system to get the minimum set of information that must be visualized in 3D.

1.  CZECH C2 SYSTEM TACTICAL DATA

Czech C2 system stores data about tactical units and entities in databases of individual brigades that are main organizational units from the command and control point of view. Czech C2 system software is divided into two groups of applications. The first is the combat vehicle's information system (CVIS) and the second one is an automated command and control system (ACCS). Connectivity only with the CVIS is not sufficient. All tactical data is available only from ACCS. The most important application - Position localization as a part of ACCS visualizes positional information of units. This application is connected to following information resources:
· PSH database - to retrieve the current position of displayed objects.
· STDB - to identify the characteristics and current states of objects.
· GEO data repository, which contains the raster and vector electronic equivalents of topographical and geographical maps, aerial or satellite pictures and plans of cities and villages.

· Tactical vector data repository, which contains all vector drawings of tactical information, stored in individual layers. We called them tactical overlays.

To classify tactical data, following categories exist in ACCS:

· Main tactical data (unit name, combat efficiency, unit position, velocity, movement vector, altitude).

· Other tactical data (dose of radiation, availability, evaluation of ammunition, persons, fuel and weapons, readiness, operational status (destroyed, damaged, lost), fire regime, NBC equipment, level of training, emissions, deployment.

· Tactical overlays (Lines, Points, Areas, Tasks, Direction, Maneuver- terrain, Maneuver- anti enemy activity, Maneuver – own units, Reconnaissance, Special symbols for particular type of unit.

It is important to clarify that during the real fight the other tactical data is not available because of low band connectivity or totally jammed transmission.

2.  TACTICAL DATA QUESTIONNAIRE

To set how to display tactical data in a 3D visualization prototype a questionnaire was developed. The questionnaire was disseminated between commanders at the medium level of command. Total number of respondents was 30 within different military branches. For these reasons, the results of the conducted survey can be viewed as significant. For initial setup of 3D visualization is essential to find answers to following questions:
· What type of 3D model should be used to represent the units at the battlefield?

· What type of information is essential for commander?

· The way of main tactical data representation.

· Visualization of unit movement prediction.
· The way of tactical overlays visualization in three dimensions.
The findings resulted from the questionnaire:

· Units should be viewed as a spatial object that most closely describes the area in which the unit and its subordinated units are located.
· 60% respondents believes that it is necessary to show directly "without clicking" key tactical information about the unit.
· The basic tactical data cited in order of importance:
· Name of unit (symbol as part of the APP-6A).

· Operational status.

· Person status.
· Ammunition status.
· Direction of movement.
· Fuel status.
· If a parameter is in percentages, so it is suitable to display it in bar graph form.
· Other available tactical data must be displayed after a "click" on the unit.
· The history of the movement should be showed in the interval of 10h.

· The estimated unit movement should be showed in the interval of 2h in the form of arrows.
· Tactical overlays should use filters corresponding to the groups identified in chapter 1.

· Platoon and the company is adequate level to the brigade command and control process.

3.  TACTICAL OVERLAYS TRANSMISSION

The transmission of vector data (tactical overlays) from Czech C2 system into 3D visualization application will be based on NATO Vector Graphics (NVG) protocol [3]. This protocol was created to easy encode and transmit combat information between the command and control systems. The main effort was directed to the transmission of military symbols. NVG data format is an XML document. The document has a prescribed structure that is defined by the XSD file. The content of this document is a set of graphics primitives, from which a tactical situation can be made. Graphics primitives are only a small set and represent only the geometric primitives with a unique structure (e.g. point, line, polyline, polygon, ellipse, etc.). These graphics primitives are then mapped to the NATO symbols according to APP-6A, APP-6B and MIL-STD-2525B. Implementation of NVG was originally inspired by industrial SVG (Scalable Vector Graphics). The primary purpose of NVG format is presentation of battlefield information from multiple sources. This is enabled by viewing them in overlapping layers. To create a comprehensive and detailed view of common operational picture of a particular battlefield situation is then done by a combination of several simpler views. On the other hand, it should be noted that to obtain a real picture of the situation, the individual resources must be secured and their activities must be controlled.
CONCLUSION

The first phase of VISUALIZATION project was done. The tactical data available from Czech C2 system was analyzed. The most important data to visualize in 3D from the commander point of view are: name of unit, operational status, person status, ammunition status, direction of movement status, fuel status. These data must be visualized as 3D bars close to the particular unit. Tactical overlays were analyzed and the most important minimum set of these primitive followed: Forward Line of Own Troops (FLOT), Forward Edge of Battlefield Activity, Line of Departure, Probable Line of Deployment, Area of Operation, Attack Area, Assembly Area, Engagement Area Fire line and Axes of Advance of Main Attack of Army (AAMAA). The Figure 1 shows the tactical situation with tactical overlay in 3D with FLOT and AAMAA. Three units are visualized as 3D objects with mapped APP-6A symbol.
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Figure 1. Visualized units and tactical overlays in 3D
LITERATURE

[1]  HODICKY, Jan; FRANTIS, Petr. Three dimensional visualization solution in military command and control system. In Proceedings 2010 3rd International Conference on Computer and Electrical Engineering (ICCEE 2010). Chengdu, China: IEEE, 2010. ISBN 978-1-4244-7224-6.

[2]  HODICKY, Jan; FRANTIS, Petr. Human Machine Interface in Command and Control System. Virtual Environments Human-Computer Interfaces and Measurement Systems (VECIMS), 2010, p. 38-41. ISSN 1944-9429.

[3] NATO Vector Graphics (NVG). Brussel: NATO. [cited 1.2.2011]. Available from: <http://tide.act.nato.int/tidepedia/index.php?title=NVG>.







































RTO-MP-MSG-087
22 - 1
22 - 2
RTO-MP-MSG-087
RTO-MP-MSG-087
22 - 3

