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The fast moving nature of simulation technologies used for training, experimentation, and analysis continues to influence and challenge current processes and procedures. The evidence indicates that there are no simple answers to the question of how best to approach the question of live versus synthetic balance. However, by examining trends in the development and use of synthetic or immersive environment, it may be possible to identify where the balance of capability currently lies for selected activities and to make a prediction on future trends. 
This paper will explore trends in immersive environments to identify where the balance of capability currently lies for selected activities. The paper will make recommendations on how the trends can be incorporated as capabilities to enhance training, experimentation and analysis.
1.0
INTRODUCTION
“Every human being is interested in two kinds of worlds: the Primary, everyday world which he knows through his senses, and a Secondary world or worlds which he not only can create in his imagination, but which he cannot stop himself creating."
 
Virtual worlds are increasingly evolving into environments where large groups of people meet and interact in real-time while experiencing a shared sensation of being there together. This enables richer and more dynamic social interaction and collaboration across national and cultural boundaries. These virtual worlds appear to be especially applicable to training applications.

During 2009 and 2010, Allied Command Transformation (ACT) conducted an investigation into the use of virtual worlds (VW) for several application areas. As can be seen from figure 1, this included two independent commercial technology reports, three 3 day workshops in whole or in part dedicated to VW, two Limited Objective Experiments, presentations and demonstrations at five ITECs and ITSECs and also at GameTech. All of this was to gain information to aid in determining how NATO could best exploit this technology. 
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Figure 1: The two year campaign to investigate virtual worlds.
In addition to the information outreach campaign, ACT built three virtual worlds environments.  One of the worlds, Boarders Ahoy! was made into a prototype game and won the Peoples Choice award at ITSEC 2012. All of the prototype work was done in Nexus, a product of ECS Orlando. The production of these virtual worlds prototypes stimulated several groups within NATO but in particular those responsible for training. ACT has selected VBS Worlds as its platform of choice and is currently porting the VW prototypes to the VBS Worlds software for use by several NATO training centres. 

2.0
VIRTUAL WORLDS

Defining “virtual worlds” is important as some persons use the term only to refer to virtual meeting spaces such as Second Life. At ACT, the term is used inclusively, encompassing not only meetings, spaces and communities tools, but also massive multiplayer online games; immersive data visualization; and some virtual simulations such as Bohemia’s VBS and some serious games. 
At Reference A it was pointed out repeatedly that all good simulations, VW and other similar environments are, in fact, immersive environments. 
Immersive technology refers to technology that blurs the line between the physical world and digital or simulated world, thereby creating a sense of immersion. Levels of immersion are relative. US soldiers involved in Future Immersive Training Environment (FITE)
 training see only what the trainer wants them to see yet are able to move and respond appropriately at far higher levels than allowed for through previous technology. Immersive environments do not need to be extremely technology sophistocated. Users do not necessarily need to use head mounted displays and other attachments to be considered immersed. In figure 2, these children are definitely immersed in what they are doing, yet they have only controllers.
[image: image2.png]



Figure 2: There can be no doubt that these two children are fully immersed in their game.
It can be believed that immersive technologies will be significant contributors to future innovation.  Innovation economists believe that what primarily drives economic growth in today’s knowledge-based economy is not capital accumulation but innovation. A competitive advantage, which is what causes economic growth, is the ability to satisfy the customer needs for example product reliability, durability or cost better than the competition. Immersive technologies can be a major player in upcoming technology innovation. There are many areas that can benefit from immersive technologies. Some of the areas are; meeting and collaboration, rapid prototyping, training and education, skill building, data visualisation and analysis, and outreach.
2.1
Collaboration

Forester Research at Reference B released a report encouraging businesses to consider virtual worlds as a necessary next step in helping collaboration among team members and businesses. Many businesses and government agencies did just that including Allied Command Transformation. Just as the Internet revolutionized the way we communicate with each other, immesive technologies are having transformational effects on the way we communicate and collaborate. One example of such use from Allied Command Transformation was when the command hosted MSG-078, Exploiting Commercial Games and Technologies. As part of the MSG dealt with VW, it only seemed appropriate that Second Life was one of the available methods of participation. About 12 of the 80 attendees participated via Second Life. The real and virtual groups could both see each other and speak to each other. The organisers admitted that it was not easy. The event was held at the Virginia Modeling, Analysis and Simulation Center and even the technicians there were not familiar with Second Life. Even though they could do all of the IP, video camera and other common work, a Second Life technical expert needed to be found to assist.

Of the three virtual worlds built by Allied Command Transformation the first was of the Headquarters Supreme Allied Command Transformation building. Within the virtual building all eight of the conference rooms were built to exact specifications in the hope that personnel would use them for work related meetings. Unfortunately, due to security regulations about software downloads, personnel were not allowed to use the software while at work. Another challenge and lesson learned. 
2.2
Prototypes

Innovation thrives when creative people meet, exchange ideas in a non-combatant environment and quickly visualise or prototype their ideas with little cost. It is attractive to envision a design process where there is no need for physical models or prototypes. What if product development could be done without the delays and expense needed for the development of physical prototypes or experimenting? With advances in computing power, software applications and imaging systems, it is becoming increasingly feasible to use virtual prototypes instead of physical prototypes.
The second virtual world built by Allied Command Transformation was that of the Combined Joint Operating Centre (CJOC) and surrounding buildings of ISAF Headquarters. The purpose of this world was to experiment with “right seat ride” training in a virtual world for individual augmentees going to ISAF Headquarters. What was discovered is that the situation centre could be reused as an environment for other experiments that HQ SACT was conducting. The additional experiment that had the most success dealt with civil military interaction. Whereas the ISAF CJOC was a true military situation centre filled with uniforms and military related maps, the Civil Military interaction situation centre had many more civilians and maps and other objects of civil concern.
There are many examples of training being conducted in immersive environments. An example from Canada is from the Canada Border Services. Before September 11, 2001, Customs and Immigration students spent three weeks closely tailing professional border guards to experience the daily routine of their future job. In a post-911 environment however, this was no longer allowed. Training suffered until the schoolhouse catalyzed a virtual border crossing simulation in Second Life for students. The amazing results of the training and simulation program have led to significantly improved grades on students' critical skills tests, taking scores from a 56% success in 2007, to 95% at the end of 2008 after the simulation was instituted. 
2.3
Skill Building
Skill building or practice is not necessarily the same thing as education and training. The third virtual world built by Allied Command Transformation was made into a game called Boarders Ahoy! which is currently being used by the NATO Maritime Interdiction and Operational Training Centre (NMIOTC) in Crete. The game is meant to provide threshold level training to students before they attend NMIOTIC courses. As can be seen from figures 3 the game is very life like and allows students to actually immerse themselves in their work. With more than 200 searchable objects (some hidden) the students seek a high score by doing a thorough and complete job. Michael Peck of wired.com
 stated that this was the most boring game that he had ever played and that this was exactly as it should be. Interdiction is methodical and dreary work. It is also extremely dangerous and any tool that we can use to make our sailors and soldiers safer while doing this work is good.
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Figures 3: Screenshots from the game Boarders Ahoy!
2.4
Data Visualisation
There are several programs that have been developed to visualise data within virtual worlds. One software that appears to work well is, Glasshouse by Green Phosphor. Glasshouse lets you take data from a data query and place a 3D representation of it into a virtual world environment where it can then be explored interactively. In a virtual world such as Second Life, avatars can manipulate the visualisation of the data by drilling down into it, re-sorting it, or even just spinning it around to see it from all angles. 

The benefits to working with data in this way are enormous. Many businesses already perform data visualisation, often using expensive software. This type of software is interesting because it is a way to economically leverage the power of virtual worlds.

2.5
Outreach
Venturing into Second Life shows that there are definite possibilities to increase showcase product and perform outreach in virtual worlds. A prime example is Well's Fargo who built Stagecoach Island in Second Life as the first virtual reality (online) financial literacy game. 

This free Internet-based game allows students to create a character on Stagecoach Island and the ability to interact with other island members. Although most activities are free, such as sky diving and paintball, other experiences require money and can be earned by attending a Virtual Learning Lounge and answering basic banking questions. The topics covered in these sessions include budgeting, saving, managing money and were derived from a Well's Fargo signature program called "Hands on Banking". By creating a trendy and entertaining setting, Well's Fargo engages this younger generation by interacting with the theWell's Fargo ATM machine while associating their brand with banking services. 
3.0
immersive environments and technology

Iimmersive environments are part of the technology that is becoming omnipotent in our lives. They are a part of all that is happening around us. From simple arcade games to sophisticated flight simulators, the technology is finding its niche and seeking out new ones. This is especially true in the field of entertainment. It is believed by some that immersive environments are a key element to training and training simulations of the future. 
Many published technology predictions deal with  social networks, computing power, location and policy. Immersive environments deal with all of these elements. 

If all the topics covered in technology through the media during the last two years are taken together, they fall into just a few categories.
 Explicit problems including cyber-security, privacy concerns, and crime incidents made up a third of the technology coverage. Stories about social and cultural trends and the power of technology made up a quarter of all stories. Reviews about the release of new gadgets and products made up 16% and a combination of corporate news and policy legislation stories rounded out 22%. 
According to the media report, the single biggest topic of coverage was the discussion of social and cultural trends making up a fifth of the coverage. Included were technology’s positive effects on human interactions, like parents’ texting with their children and the opposite effects of less face-to-face connections. Also included were stories about how immersive environments, serious games and social networks can be used for training.
 
4.0
conclusions

Virtual immersive environments are a category of emerging technologies that encompass virtual worlds, gaming, and simulations that have a social component and closely mirror working with someone in the same physical space. In the areas mentioned above, people emerge from the immersive environments with real-life experiences they’ve actually participated in, not just imagined. In virtual immersive environments, participants can fail safely and create memories that improve performance when recalled later.
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