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1. xIRIS (interaction with computer-based information systems) design and optimisation of military situation display systems fulfilling  user-oriented requirements for information processing, access, and presentation. (Project has been finished but the system is and will be applied in various applications, e.g. 1+2)
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Situation data presented in a multiple windows environment
2.
LAURIN: Database application

Development and design of forms to access various heterogeneous military datasets from a database. Tabular/graphical/representation in various products (representation with standard database software, representation with commercial software (COTS), representation with specialised software (GOTS, MOTS)). Data are from the German military forces. (Project has been finished but the system is and will be applied in various applications, e.g. 1+2))

We focus on presentation in the internet, i.e. using CASE to automatically generate views onto military data sets to be accessed by a Internet browser.

1+2
Placement of military symbols on digital maps in order to represent a situation/scenario with direct interaction of a database application.

Application example:

Information system LUCHS (military field study)

· Flexible user interface system for input of unformatted messages (approx. 1000 per day)

· Data recording, organizing, storing, analysing (squeezingt), evaluating, reporting

· Visualisation of reduced data in a geographical display system (xIRIS)
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3. 3D-visualisation/methods of virtual environments

· ELSA: electronic sandbox: virtual situation display system

· 3D stereoscopic visualization

· multimodal interaction with computer generated virtual objects
(visual, haptic, speech (input/output))

· military situation display
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integration of objects of VRML for transfer of data between various computers

4. Smart Sensor Web (J. Kaster as a monitor of the activities)

Smart Sensor Web (SSW) Technology: a project in accordance with the Memorandum of Understanding between the Secretary of Defense on behalf of the Department of Defense of the United States of America and the Federal Minister of Defense of the Federal Republic of Germany for Research and Technology Projects of 17 March 1995.

Defintion:

· A smart sensor web is a network of sensors, data bases, evaluation stations and user terminals.  Its goal is to optimise the use of various information sources for military operations like situation determination, reconnaissance, target detection and tracking. The smart sensor web is mainly based on techniques and concepts of the internet.

· A testbed comprises the SSW demonstrator, the test tools and the environment for executing the scenarios.

· Results are all deliverables of the common project including know-how, procedures, hardware, software and tools.  Do not include any commercial goods which were procured for the project.

The objective of the Program Agreement is to prepare the development of a SSW. To this aim, the concept and an experimental version of a demonstrator will be realized and evaluated in tests.

The scope of the work for the SSW Technology Project includes, but is not limited to:

· Adaptive, intelligent (multi)sensor arrays

· Intelligent information management and dissemination

· Dynamic databases and knowledge-bases

· Intelligent agents as mediators

· Net technologies

· Definition of criteria for assessment of SSW and evaluation of experiments

Vision:

· Visualisation of the battlefield through „seeding“ the battlefield with a network of distributed sensors.

· An intelligent, web-centric distribution and fusion of sensor information ... that provides greatly enhanced situational awareness, on demand, to Warfighters at lower echelons.

5. Evaluation of the US-Project NAIMES for the German Navy

The US Navy study results “Combat Information Center Human Computer Interface Design Studies (G.Osga, Naval Command, Control and Ocean Surveillance Center, San Diego, Ca, USA) were explored in respect of transferability for ships in the German Navy. Besides the analysis of various guidelines and recommendations for system design an experimental study for evaluation of a newly developed ergonomic designed user interface was conducted.

Problems:

· Processing of always growing information load

· Increasing automation of functions

· Fast modifying requirements to the operator

Recommendations:

· Reduction of user interface complexity

· [image: image4.emf]Optimisation of user interface consistency

· Implementation of new human machine interface technologies

Experiment:

· Design and evaluation of a user interface of a naval operator

· Scenario (generated by STAGE (Scenario Toolkit Generation Environment), Virtual Prototypes Inc.):

· Identification of air contacts by a single ship near the coast

· Scenarios:

· Monitoring airways

· Transit corridor

· Combat of the ship by  missiles




Scenario: Air Contacts
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6.
UKENDO

Aim of the research project is the development of an ergonomic support concept for creation and use of marine doctrines. The user shall be relieved by the use of information processing and information presentation technologies and the effectiveness of the doctrine concept shall be assured.

Modern command and combat direction systems (CDS) of marine platforms include decision making processes, which support the operator in identification, classification and combat. These processes regularly are not fixed instead can be optimised by means of variable parameters according to the situational environment. Special decision rules (called “doctrines) allow the value assignment to parameters according to actual needs.

Those rules allow the simplification of the operator interface, e.g. special acquisition, detection and combat processes could be optimised by release of a doctrine without the need of detailed knowledge by the operator on board. Consequently, doctrines can influence significantly system behaviour. The CDS shall be laid out that way that the operator is supported and relieved in time critical situations. That can only be guaranteed by an ergonomic design of the handling of doctrines.

The research task is to develop and to optimise the tools required for handling and visualising doctrines and parameters rather than to develop doctrines in content. It is assumed that the development of doctrines and their validation will be basically performed by a special organisation staff ashore. The tasks aboard will be the selection of required doctrines, a situation dependent adaptation/supplementation, and there shall be an option to input and edit own doctrines as well as to change parameters onboard. That might yield to problems in consistency and conflicts that have to be avoided absolutely.

EXTERNAL work on visualisation in Germany:

1. GMD: Institute for Media Communication (IMK), department: Visualisation and Media Systems Design (VMSD): 

various science, digital media R&D and media arts projects (http://imk.gmd.de/docs/ww/ve/)
VMSD - the Virtual Environment Team - performs R&D in the fields of : 

· Collaboratively shared Virtual Environments 

· Scientific Visualization 

· Immersive Telepresence 

· Art & Music in VEs 

aiming to prototype novel applications and services to demonstrate what's possible with today's technology ! 

VMSD operates a unique infrastructure consisting of high end graphics computers, VE-displays, digital media and interaction devices with R&D results like AVANGO, an VE framework, or TELEPORT, the telepresence system. Supplemented with virtual studio techniques and broadband networking this environment allows an immediate prototyping of novel ideas and provides an fruitful ground for VE research.

Current application areas include :

· geoscience, engineering and medical visualization 

· museums and exhibitions 

· telecommunication 

Research is conducted in : 

· shared virtual worlds 

· global illumination 

· physical simulation 

· synthetic life 

· user interface design 

VMSD is a vivid, international and multidisciplinary team of more than 20 computer scientists, mathematicians, physicists, engineers and artists from Austria, Australia, China, Canada, Germany, Greece, Palestine, Russia, the UK and the US.

1.1
Projects in VE:

VMSD's Mission is the development of novel application scenarios for cooperative immersive distributed virtual environments. Projects are based on AVANGO, the virtual environment framework, and operating immersive display systems like the Responsive Workbench, the CyberStage or the TelePort. 

Projects typically fall in one of the two categories: 

- application oriented funded research and development or 

- basic research in Virtual Environments. 
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1.1.1
Immersive Telepresence 

The aim of Immersive Telepresence is to provide geographically dispersed groups of people the possibility to meet and work within projection-based Virtual Reality Systems as if face-to-face. 

1.1.2
AVANGO 

AVANGO is a software framework designed to allow the rapid development of virtual environment applications for immersive and non-immersive display setups like the CAVE, CyberStage, Responsive Workbench and Teleport. It supports the programmer in all tasks involved with these types of applications.

1.1.3
VRGeo 
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An International consortium has been established to demonstrate the impact of Virtual Reality (VR) in the Oil and Gas industry.  This effort involves the development of prototype VR applications specific to Oil and Gas activities. 
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1.1.4
Cooperative Medical Workbench 

RWB's (Responsive Workbenches), which are connected via a network and give the possibility to form a collaborative virtual workplace, build a new kind of virtual workplaces. If medical data is up-loaded to these collaborative working environments, they can be called CMW's.  

1.1.5
FLUVIS 
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Interactive visualization of three dimensional fliud dynamics 

Example: Vector field visualization 

In a 3D environment, interactive cutting planes are also applicable for the display of velocity vectors. Small vector objects are computed in real time and emanate from the plane in the direction of the velocity.  In addition to this, streamlines and particles are injected by the stylus.  The streamlines can be colorized according to a certain scalar quantity,  e.g. temperature or pressure.
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1.1.6
Cubic Mouse 

A novel input device that allows users to intuitively specify three-dimensional coordinates in graphics applications. 

1.1.7
Virtual Museum 
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A virtual exhibition design environment has been developed in a co-operation with the Kunstmuseum Bonn, the contemporary art museum of the city of Bonn. The tool allows curators to interactively design art exhibitions in a virtual real-size model of the museum space. Scanned artworks are mounted virtually on the museum walls and the curators gain an authentic spatial impression of the exhibition in the CyberStage, IMK's surround-view projection-based stereoscopic display system. The tool was implemented with AVANGO, IMK's framework for virtual environment development.

1.1.8
CYBERSTAGE PRODUCTIONS 

Highly immersive virtual environments are a new and exclusive way to present your company, your products and ideas in public. The CyberStage technology can be used together with AVANGO to create multifaceted and exciting immersive 3D content for event based marketing concepts, entertainment or education. 

1.1.8.1
Caveland on Cyberstage 
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2. University of Paderborn: extensive project about visualisation in general 

(basics, perception of information, visualisation techniques/review of reference models (e.g. Robertson and De Ferrari))

Curriculum on Visualisation

(http://www.uni-paderborn.de/cs/ag-domik/)

Curriculum for Visualization (http://www.uni-paderborn.de/cs/vis/curriculum/fs_core_topics.html)

Preface - Executive Summary

In this on-line document we make recommendations for the preparation of courses on "computer-generated visualisations meant to be viewed by a human" (such courses or curriculum may be entitled "scientific visualisation", "information visualisation" or similar). This document is addressed to the teaching communities at universities, colleges or similar institutions for the preparation of undergraduate, graduate, or post-graduate courses and/or curricula. Please send any criticisms and comments to domik@uni-paderborn.de! 

This on-line document classifies and describes the topics essential to gain necessary skills to become an expert in visualisation ("computer-generated visualisations meant to be viewed by a human" will be shortened to "visualisation" in this document). The reader will also find a classification of skill levels for visualisation experts, and a matrix relating topics and skills. A number of educational institutions in the US and in Europe (specifically Germany) have made their course outlines available to the public. These course outlines contain information on the offering institution, educator and the title of the course, objectives and topics of course, lab set-up, references and (if available) extended information on student profiles, assignments and more. If you want to make information on your course available to others please send the necessary facts to domik@uni-paderborn.de. 

Recommended use of this document: We encourage educators to expand individual themes to encompass particular objectives of their students and we encourage educators to collapse proposed themes to fit visualisation education into a curriculum that can not spare a full course on visualisation. One or two weeks of well-prepared visualisation topics as part of a course on high-performance computing or computer graphics will already expand the horizon of a student. 

The newest update will always appear on http://www.uni-paderborn.de/cs/vis

Core Topics

Core topics of visualisation are organised into eight themes. These eight themes contain facts about the most important aspects of visualisation. We recommend to teach each of these themes. The level of detail in which to present material for an individual theme is for the educator to decide. 

1.Introduction to Visualisation 

2.Data 

3.User and Tasks 

4.Mapping 

5.Representations 

6.Interaction Issues 

7.Concepts of the Visualisation Process 

8.Systems and Tools 

Tutorial on Visualisation

Projects

References

Optional Topics: In-depth skills

3. University of Tübingen (http://www.gris.uni-tuebingen.de/)

3.1
Current Projects in visualization:

3.1.1
Concepts and realisation of object-oriuented graphics (Stefan Gumhold)

Class concepts for scientific data, data compressen, algorithms for representation

3.1.2
MURMEL 

WWW-based learning in medicine; Virtual patients 
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3.1.3
Modeling  Deformable Objects

Virtual textiles; Virtual organs

3.1.4
QGLViewer 

QGLViewer addresses people programming in OpenGL to play around with three dimensional scenes or to write software that uses OpenGL. It provides a set of classes for camera control, as well as comfortable user interface that allows you to control your viewing parameters via mouse and buttons. QGLViewer is object oriented and programmed in C++ such that the programmer simply instantiates such a viewer and connects it to the own render routines. 
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The QGLViewer is licensed under the terms of the GPL. 

Requirements

The QGLViewer should run on any UNIX compatible platform and on WinNT. The following platforms are known to work: 

· Linux using gcc 2.95.2 

· IRIX6.5 using either gcc 2.95.2 or IRIX CC 

· HP-UX using either gcc 2.95.2 or aCC 

· Windows NT 4.0 using Microsoft C++ 

Third party product requirements are: 

· Qt graphics library, version 2.1 

· tmake if you dont like GNU configure style make process or happen to be using M$$ products 

· Doxygen if you want to (re)build the documentation 

3.1.5 toying visualising (Frank Hanisch)

multi media web course; visualisation in bio informatics; component based development; Java 2
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3.1.6
VIVENDI - Virtual Endoscopy (Dirk Bartz)

Virtual Colonoscopy; Virtual Ventriculoscopy; Virtual Angioscopy

4. The FhG-AGD in Darmstadt is working on a number of areas, including tools for volume visualisation on a variety of platforms, and handling different kinds of data sets,  weather visualisation and analysis, financial market data, computational fluid dynamics, architecture, simulation, virtual prototyping, information systems , CAVE: virtual reality in advertising, design and planning; 3D catalogues; Virtual reality, GIS-3D

(www.igd.fhg.de und www.egd.igd.fhg.de)

Animation

CASUS: Computer Animation of Simulation Traces

3D Catalogs: Intelligent Electronic Catalogs

WAM: Wavelet Audio & Music 

Graphical Information systems

GIS-3D: Three Dimensional Geographic Information System 

InGeoForum, users of geodata, Geo Information Systems and services

Graphical User Interfaces

Ideal: Integration Of Multidimensional Interaction Devices In Virtual Reality Applications

Medical Imaging

EU-TeleInViVo: 3D Ultrasound Telemedical Workstation 

Multi- / Hypermedia

3D Catalogs: Intelligent Electronic Catalogs

Office of the Future

Telecommunication

EU-TeleInViVo: 3D Ultrasound Telemedical Workstation 
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Virtual Reality

Ideal (Interaction Device Abstraction Layer): Integration Of Multidimensional Interaction Devices In Virtual Reality Applications 
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Lighting Simulation for Car Interior and presentation with VR Techniques 

Virtual Dunhuang Art Cave
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Virtual Oceanarium: The interactive visual simulation of Europe's largest aquarium
(The Virtual Oceanarium is an audio-visual simulation of the Oceanarium. It encloses the exterior building, the surrounding  exhibition area, the interior building as well as the marine life above and below the water surface.)
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Visualisation & Simulation

CASUS: Computer Animation of Simulation Traces

Physically based modelling

Visual Computing

CaReSs: Capture, Reconstruction and Simulation of Real World Objects

5. there are several companies who develop and sell visualisation tools

(e.g. www.vissoft.de)

6. Institute for computer graphics in Rostock (anne.informatik.uni-rostock.de)

· Simulation and Visualisation of dynamically changeable maritime scenarios .

· Simulation and 3D-visualisation of thermal distribution in builduings (civil engineering project)

· DFG Project "Intelligent Visualisation systems" Presentation and interactive Modification of Multiparameter Data with intelligent Visualisation systems for Engineer and Hypermedia Applications

· DFG Project "Mobile Visualisation" Phase III: Graphically-interactive Assistance Systems Based on a Visualisation Architecture for Mobile Computing

· Contexual Information visualisation

· VISIR: Visualisation and Interaction in structured information spaces 

7. University of Erlangen (www9.informatik.uni-erlangen.de)

· real time visualization of crash simulations in a virtual reality environment 

· model based analysis and visualization of complex scenes and sensor data

· 3D image analysis and synthesis

8. various seminars and classes at various universities concerning visualisation/virtual reality/data mining (e.g. www-gestaltung.informatik.uni-bremen.de (mainly in german))
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