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Dr. Michael Macedonia has held the position of Chief Scientist at STRICOM for the past four years. He came to the job with remarkable credentials embracing both the military and academia.

He graduated from the United States Military Academy at West Point with a bachelor of science degree in 1979. He then served in the Army as an infantry officer, eventually commanding a mechanized infantry company in Germany. While in the Army, he earned a Master's Degree in Telecommunications (MST) from the University of Pittsburgh. The MST program, established with the help of AT&T, was one of the first in the nation to formally address specifically digital communication and networking. He then went into the electronic warfare world, working at the Joint Electronic Warfare Center in San Antonio, Texas. Following that and a brief stint in Desert Storm, he returned to academia, obtaining a Ph.D. in computer science from the Naval Postgraduate School in Monterey, California.

While looking for a thesis topic at the Naval Postgraduate School, he became interested in the work being done in distributed interactive simulation, which fit well with his telecommunications background, including networking and computer graphics. SIMNET was current at the time and CCTT had been initiated, he wanted to do something that was potentially useful to the Army. He completed his thesis on a multicast network architecture for large-scale distributed simulation. The post-Cold War Army was then drawing down and he was given the opportunity to take an early retirement. He left to take a position with the German company,  Fraunhofer.  

Fraunhofer, composed of over 48 institutes, is the largest non-profit R&D company in Europe. Jose Encarnacao, the director of the Fraunhofer Institute for Computer Graphics in Darmstadt had started up an office in Rhode Island, across the street from Brown University, and they hired him to be the Vice President of Research for the Center for Research in Computer Graphics (CRCG). He remained at CRCG for two years, among other things working for Richard Satava at DARPA on the successful development of a teleoperated 3D ultrasound system based on the Invivo platform created by Georgios Sakas. (http://www.igd.fhg.de/teleinvivo/) 

He left Fraunhofer four years ago when the commanding general at STRICOM asked him to become the Chief Scientist. 

Dr. Macedonia is interviewed here by Real Time Graphic’s Editor Roy Latham.

RTG: What are your responsibilities as Chief Scientist at STRICOM?

MACEDONIA: The first is to advise the commander of STRICOM on technology. The second is to provide the command with strategic direction regarding simulation and training technology. 

I have the role of constantly reminding people that there is a future. The US must remain the world leader in training, simulation, and testing by looking for new, innovative technologies and products. 

Finally, I shape the command’s strategy for resourcing the tech base. Adding up both appropriated and reimbursable funds, we spend around $50 million a year on basic and applied research for simulation. That includes BAAs, SBIRs, and reimbursable work done for DMSO and other agencies.

RTG: I want to ask about was the Institute for Creative Technologies (ICT) (http://ict.usc.edu) which has been set up by STRICOM at the University of Southern California, with the charter to provide knowledge, expertise, and capabilities for advancing modeling and simulation technologies. What is the Army is seeking from ICT?

MACEDONIA: First of all, let me state that Dr. Jim Blake is the program manager for the Army for ICT. I suggest at some point you talk to him. He works with ICT on a day-to-day basis.

RTG:  That's fair.

MACEDONIA: The purpose of ICT is really to develop the science for the Army’s next generation training technology. Frankly, we haven't had much basic research applied to our future simulation systems. Primarily what STRICOM has done has been applied research with 6.2 dollars. ICT is focused on essentially the next ten to fifteen years out. They have some intermediary projects, basically to provide focus, but their goal is to go to go far beyond what we have today in terms of training simulation technology, or immersive technologies, as we sometimes say. 


They are really sort of a nexus of talent from academia, and USC has a really strong academic and research program. It covers the gamut of everything in simulation. For example, Paul Debevec, the head of the computer graphics research, was selected to be Young Researcher of the Year by SIGGRAPH and his work in high dynamic range imaging is already becoming a major factor in real time graphics (http://www.debevec.org/).

You also have a very strong entertainment community connection. The reason why we wanted to work with the entertainment community is not necessarily for their technology but rather to tap into their conceptual ideas, and also their understanding of things like how to make training compelling from a story perspective. James Korris, the creative director at ICT, not only has been a leader in digital cinema in Hollywood, but has also worked with the Objective Warrior program to develop a coherent vision for how future technology might empower soldiers in combat. Similarly, STRICOM has worked with the theme park community, such as Chris Stapleton at IST who worked for Universal, to look at building better MOUT sites.

By working all three together - the Army, USC, and the entertainment industry – we will produce something for the next decade that is totally outside the box of what we alone, the Army, can imagine in training and simulation technology.

RTG: Could you give us an example of that?

MACEDONIA: One of the projects that they have is called the Mission Rehearsal Exercise (MRE) (http://www.ict.usc.edu/disp.php?bd=proj_mre). Essentially, its our concept of the holodeck. At ICT, they're using a large, curved screen with Barco digital projection systems and an SGI Infinite Reality driving the graphics. In this scenario, the idea is to have a lieutenant interact through speech with his virtual sergeant – a realistic avatar that was developed by Boston Dynamics.


The scenario really takes simulation to what could be thought of as science fiction as compared to computer graphics and flight sims 20 or 25 years ago. Then, the level of interaction was what a pilot or soldier could manipulate with hand or foot controls and see a crude, visual database of the world. In fact, we sort of have followed that linearly in the flight simulator world. We've made progressive advancements in motion bases, in computer graphics, in visual databases, in displays, etc. The biggest innovation in the past two decades actually was tying simulators to a network as was done under SIMNET. 

However, the point of the MRE is that a trainee can interact with people, real and virtual, in a natural way, in a scenario that requires more than just good hand-eye coordination and memorizing procedures.


That is, you've taken to a town in Bosnia. There's been an accident. A child is lying on the ground with his mother weeping over him, and there's something bad happening on the other side of town. Some partisans or rebels are causing troubles and the lieutenant has to start making decisions about the world. Many decisions with big consequences.


It's incomplete as a technology, but it has all of the elements of how we want to be able to immerse people in the future. We want synthetic characters that can interact with you, both with natural language and with emotion, who also understand your emotional state. We want graphics that are so compelling, it's difficult to tell that they're not real people or a real place. We have the feeling of presence. We have smells like the real smells of a village in the third world. We make a compelling environment that goes beyond sitting in a vehicle cab manipulating a stick. 

RTG: What kinds of things do they prototype?

MACEDONIA: At ICT it's focused projects, because we don't want them to work in a vacuum. We want certain tie-in points where you can bring research together and you can actually observe the results.


I'll give you an example: voice synthesis. After speech was incorporated into the MRE the researchers realized, for example, that the speech just did not match the behavior of the avatar within the scene. MRE forced them to go back and rethink the relationship between behavior and speech. They had always done speech recognition and synthesis independent of everything else. 


Same thing in terms of developing realistic human motions. There are a number of critical junctures that appear when we put it all together and see where it's going in the context of a real world scenario. [For more information on many projects, see the ICT web site: http://ict.usc.edu.]

RTG:. What do you see as the future of  VR and training? Do you see VR making a comeback, and if so, might how that happen?

MACEDONIA: I believe VR research stagnated a bit in the mid-90s because the community became fixated on the idea that VR required a head-mounted display. Then we got a small reprieve with CAVES. As long as a subject was totally immersed in a CAVE, it could still be considered VR. “Purists” would still dispute this. However, we are about to have a renaissance because of a number of new ideas coming out of places like ICT, NRL, CMU and UCF.

RTG: Are old-fashioned flight simulators VR?

MACEDONIA: Yes. Now I've met people that have said it is not VR if you're in a physical mock up of a vehicle. I say, "Hold it now. If I can make the pilot sweat, I have immersed him.” We can make a pilot experience landing in a thunderstorm in a flight sim and get him quite rattled. He is not going to say, "Well, that's not realistic, because I didn't have a head mounted display.” 

Immersion is what is inside your head. Mel Slater at the University College in London has demonstrated this in a number of experiments that explored the power of presence in VR. Frankly, if we allow ourselves at least a little bit of imagination, we can figure out that we can produce virtual or immersive environments that go beyond head-mounted displays, beyond large displays. We can have a whole universe of virtual environments. This includes desktops and video games. 

Look at games today. For the new Star Wars game you can use a Logitech haptic mouse developed by Immersion which gives you the feel of a light saber in your hand. The other day I was watching my son play NBA basketball game for the Playstation II. If I wasn't watching the game and was just listening to it, I would have believed a real world basketball game going on. My son was interacting with the game in this environment and it was constantly changing, including the color dialogue.

At STRICOM one of our biggest growth areas is building desktop trainers and sims for Personal Digital Assitants (PDA’s). Many of the applications are part-task trainers that immerse a soldier well enough into the problem, into thinking he is associated with a particular system and a particular environment. Our Technology Development Center (TDC) has been working with NDL and their NetImmerse product to use their 3D game engine on the Compaq IPAQ for training.

RTG: Is it fair to summarize by saying that the future probably lies more in desktop game-like training scenarios than in head-mounted displays?

MACEDONIA: I think it's a combination, because in terms of using head-mounted displays, the real future is in more powerful PDA’s such as those based on Intel’s Xscale processor and augmented reality (AR). That's where we're spending a lot of our money at STRICOM in applied research.

We are very impressed with the work being done by Larry Rosenblum at the Naval Research Labs and Steve Feiner at Columbia with the Battlefield Augmented Reality System (BARS). Jannick Rolland at the University of Central Florida, Ulrich Neumann at USC, and the folks at Canon’s Mixed Reality lab in Japan have also shown good progress. 

The Army is looking at AR technology embedded in the Objective Force Warrior system because it will have a head-mounted display of some sort in the future infantryman combat gear. We are working with NRL’s BARS team in the context of training the future Army soldier, in support of Natick Labs Objective Force Warrior program. 

For example, if a unit goes to the Joint Readiness Training Center MOUT [military operations in urban terrain] site at Fort Polk, a trainer could insert synthetic characters in the scene of soldier’s BARS.  New textures can be added to the building walls so that they now appear to in Afghanistan even though the buildings now resemble a typical village in central Germany. The system would allow soldiers to interact and train with avatars mixing both the real and the virtual world with virtual targets, friendlies and non-combatants.


A good example of where we are is what Canon had at SIGGRAPH last year.

RTG: Interesting.

MACEDONIA: They used piezo transducers that were taped to a wrist with the Polemus . The transducers would vibrate or buzz in order to make you feel like the dolphin was dancing on your hand. So you had the tactile, visual, and auditory senses stimulated. 

Canon also have demonstrated a mixed-reality system, which is a non-see through head mount that has a video camera mounted on it, with a fiber-optic gyro inertial guidance system in a backpack to go around town with fairly good geolocation. You can look at buildings and have a geographical database reference a structure. On your head mount, you always know what's in a particular building and what's the telephone number of that building if you're a fireman or policeman, or where the nearest exit is or what's behind the building. Essentially you can get X-ray vision and much more.

RTG: I'm a big fan of head mounts, that's why I was curious.

MACEDONIA: The Land Warrior system is primarily used for situational awareness. It's monocular. It's not intended to be immersive. It allows a soldier to quickly see some data and coordinate team actions. What we want to be able to do is AR in the future Objective Force Warrior system. Now, I'm not going to make any judgements about the hardware display. In fact, somebody asked me that the other day which one are we going to try this stuff out with, and I said, "All of them." For example, at NRL they have Microvision Nomad and Sony Glasstrons. 

RTG: More broadly, what your concerns are in training technologies in general. Are there certain hot areas, like sensors, databases, or networks? What are the challenges for the next generation of training systems?

MACEDONIA: The challenge is developing training systems for things that don't exist yet or are just coming on to the scene. We will have micro-UAVs, and we're going to have unmanned ground vehicles. How do we deal with robotics? 


Another aspect is embedded training for the Future Combat System, because it is being designed for a new style of warfare using beyond line-of-sight capabilities. We've never done beyond line-of-sight very well in live training and this will require good outdoor precision tracking. Your recent editorial in this issue of Real Time Graphics was right on. The existing systems are way too expensive.

RTG: Yes, and they cover small areas for training. You'd really like the whole outdoors to be instrumented.

MACEDONIA: Right, the Army wants everything instrumented. We want to know the position of everything and everybody for both training and situational awareness.

RTG: That brings up another area. There is, without question, this problem of specifications. In the old days, when the world didn't change much, you just specified something from the Government’s viewpoint and industry went out and built it.


Nowadays, it's really hard to do that because things are changing so fast. So we've gotten into the mode of spiral development in which specifications are iterated between the government and industry. Does this pose problems?

MACEDONIA: A common problem today is requirements creep. It is that enough is not ever good enough. Better is the enemy of the good, and so we have a lot of things that get delayed because we're not willing to take an intermediary product. We're waiting always for the something that's the best. Unfortunately, the best changes and also, the world changes. Thirteen years ago, you and I would be having a discussion on whether we could build a better flight simulator for representing Soviet air forces.

It's a different world than it was ten years ago. It's a different world than it was nine months ago.

RTG: Is spiral development is the wave of the future?

MACEDONIA: I think spiral development is necessary for big projects, and I think Secretary Aldrich is articulating a very good message with spiral development. One of the problems with the current system, and I think Secretary Aldrich pointed it out is that everybody puts immense hurdles in requirements documents. PM’s often end up performing work that should have been done in tech base because the user figures that once he's written the requirements document, he's never going to get control back onto the program. 

RTG: Oh, I see.

MACEDONIA: That's a real challenge. I have to say, one thing I've seen at STRICOM is for the most part we've done a pretty good job of getting product out the door, and also then doing P3Is, pre-planned product improvements.


A good example, I think, in that case has been MILES and another good example, I think is the Close Combat Tactical Trainer, CCTT.  The contract was let in '95. Now the system will be fully fielded this year. In the space of seven years, the system will have  been designed, developed, manufactured, tested  and fully fielded across the Army. 

