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Monterey -- Navy Lt. Alex Mabini marched with military precision, his legs rising and falling at a brisk pace without ever actually moving his body forward. 

While he marched, a computer-generated uniformed figure on the monitor marched along in lockstep, as sensors strapped to Mabini's knees ordered the virtual soldier to advance, retreat and sidestep its way around a computer- generated battlefield. 

"It's a good workout," he said, his eyes on the computer monitor on the table before him as he continued to stride in place. "I actually traversed the entire map with this, and I think I lost a couple pounds." 

The on-screen figure was a character in "America's Army," a game created in 2002 at the Modeling, Virtual Environments and Simulation Institute at the Naval Postgraduate School in Monterey, which held an open house recently. 

Distributed to millions for free on the Internet, the game has become one of the Army's most successful and widely recognized recruiting and public relations tools. Now Mabini and the institute's students are applying the concepts to military training, trying to bring that field from the 20th century into the 21st, from the Cold War to the global war on terror. 

The problem, said Navy Cmdr. Joe Sullivan, deputy director of the institute, is that military training systems were designed to prepare for a conflict between vast national armies and armored vehicles arranged on the fields of, say, Germany -- a kind of war that few expect will happen anytime soon. 

Today's reality demands training systems that can adapt to new opponents, new regions and new tools. Technology is creating new ways of training, like Mabini's sensors, which in the long run could lead to programs that allow trainees to use their whole bodies to interact with simulations, Sullivan said. 

"Our simulations, our combat models were all built in a Cold War model where it was force versus force. Now we won't know what the force is, and we won't know until we're in the field," he said. "We need systems that are orders of magnitude more flexible than the systems we have today." 

So the institute's students have been turning to some decidedly nonmilitary fields: the entertainment and video game industries. 

Take, for example, a system to train forward observers, who in the field identify targets, such as tanks, and call in their precise positions for attack by artillery batteries. The latest version of the system was developed at the institute by Marine Maj. J.P. McDonough and Capt. Mark Strom. 

Traditionally, the two Marines said, training for forward observers was conducted at specific training bases, requiring a great deal of space and expensive ammunition, or indoors using a 35mm slide presentation offering silhouettes of tanks. In the field or on board a ship, training was even further from real life, using cotton balls, beanbags and imagination to create targets. 

But with McDonough and Strom's system, a Marine can sit down at a PC and use an interface -- one that players of first-person shooter games Doom or Unreal Tournament would find familiar -- to spot virtual tanks crawling in the distance, measure their distance and bearing with simulated binoculars and compasses, and call positions in to a virtual battery commander. Seconds later, the program can show the results -- plumes of virtual smoke in the distance, virtual echoes of booming explosions, immobile virtual tank hulks or tanks moving rapidly away from a missed shot. 

McDonough served in Afghanistan, where mistaken calls from a forward observer have brought bombs down on the wrong spot, in some cases killing soldiers or Marines, or even the observer himself. 

"If I can practice this in a room like this or on a flight deck, I can make those mistakes that you can take back that you can't in the real world," he said. "If we can make mistakes in a simulation that keep you from making mistakes in the real world, that definitely saves lives." 

The target audience for this training is 18- to-25-year-old males who have been playing video games for years. If they like their training program enough, McDonough said, those young Marines are more likely to take it home to play on their PCs. The open-source game engine Delta3D, developed at the institute and used in many of its training systems, can be copied without restriction. 

Open sourcing also saves millions of dollars in licensing fees, the institute's instructors said, as does an emphasis on off-the-shelf technologies. 

For example, LED (light emitting diode) and reflective screen technologies used in Hollywood to generate special effects are being adapted at the institute for a helicopter simulator, in which the pilot can simultaneously see computer-generated landscape along with real aircraft instruments and maps. 

The binary guts of another helicopter simulation program, this one using giant rear-projection screens to surround a pilot in a virtual world, are from the commercial game X-Plane, available at Amazon.com for less than $30, Sullivan noted. 

The open-source engine also allows many systems to work together through the military's existing computer simulation network. The virtual air strikes on McDonough's computer screen registered simultaneously on a battle map projected on the other side of the room as well as on the virtual helicopter's rear-projection screens. 

In the field, the designers said, the network could as easily allow a Marine in his barracks near the front to engage in a war game with a pilot on an aircraft carrier, as an instructor stateside looked on. 

The long-term goal, Sullivan said, is to create a set of simulation systems sophisticated enough to realistically duplicate a range of military tasks, compact and rugged enough to deploy on ships or in the field, and adaptable enough to change overnight, say by allowing Marines heading to Iraq to train on a map of Baghdad adapted from observations from Marines already there. 

The technology is available, Sullivan said. The only question now is how long it will take to get it into the field. 

"It needs to start about yesterday. If we gave it a concerted effort ... we could have it out in the field in about six months," he said. "What Xbox is to 12-year-olds in America, training and simulation needs to be to sailors and Marines within two years."


Research associate Erik Johnson presents a 3-D simulator at the MOVES Institute at the Naval Postgraduate School in Monterey
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Maj. Mark Hahn demonstrates a virtual reality project at the Modeling, Virtual Environments and Simulation Institute.
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