Good afternoon, my name is Lieutenant Colonel Marion Van Fosson.  I am the Program Manager for Future Combat Systems.

Today, I would like to describe for you DARPA and the Army's most important program.

The Future Combat Systems Program is designed to support the Army's Transformation to the Objective Force.

I will describe for you how the FCS program is structured to support a First Unit Equip date in 2012.  I will describe the collaborative program and the technical approach we are using to meet the Army's needs.  Finally, I will conclude by identifying the industrial teams that have been selected to help us develop the concepts and designs for the program.

The Future Combat Systems program is a collaborative program between DARPA and the United States Army.  It has been carefully crafted to allow four industrial teams and the Army to explore all of the technological, organizational and operational solutions possible for meeting the Army's need for a highly deployable, lethal, survivable, and supportable combat fighting force for the 21st century.

To accomplish this, four Future Combat Systems contractor teams will develop concepts for, design, fabricate and test system of systems components for the program.  It is intended that these components will be capable of entering what used to be called engineering, manufacturing and development in late 2005.  That phase is now called system development and demonstration, in accordance with the new DoD Regulation 5000.

To meet these needs we have developed a core team of DARPA, Army, Marine Corps and industrial operational and technological experts to guide us in the design and development of this system.  But most importantly, we have described the operational needs for the system, imposed just two limitations and then encouraged industry to think “out of the box” in meeting our mission needs.

The only two constraints that we have imposed are that any one system element cannot weigh more than 20 tons fully combat loaded and that all elements must fit within the crucible of a C130J airplane.

We are using competition between industrial teams to come up with the greatest operationally and cost effective systems design that can be achieved by 2012, which is when we need to start fielding the systems.

The diagram here represents the three axes that the Army is following to reach the objective force.  The first axis is that represented by the Legacy Forces.  The United States happens to be blessed by having the most lethal and survivable ground combat fighting force in the world today.  Unfortunately, it is composed of aging, very heavy combat systems represented by our M1 Abrams Tanks, our M2 Bradleys, and our Paladins.  Today, these systems require some modification and upgrades to make them affordable and more sustainable as we work towards the development of the objective force.

I will come back to the second axis in just a moment.

The third axis represented on this chart is the Interim Force.  This axis is represented by those activities occurring at Fort Lewis, Washington today.  That is, the Army is buying three to eight brigades worth of lighter commercially available combat systems that can be deployed in response to the needs of the National Command Authority.  These forces are being procured to be capable of rapidly deploying anywhere in the world in 96 hours.

Now we come back to the second (or middle) axis of advance represented on this chart.  This is the axis leading to the Objective Force.  This axis is the Army's top priority.  This effort is based upon the development of science and technological solutions to make a very light, highly deployable fighting force capable of significant combat overmatch while ensuring absolute survivability of the fighting men and women that will make up our Army on the battlefield of the future.

To get to the Objective Force in 2012, we will heavily leverage many DARPA technologies currently under development.  These will include programs like the Combat Hybrid Electric Power Systems program, which will allow us to develop a combat system with a silent running mode; the Advanced Fire Support Systems Program - now called NetFires - I will talk more about this program in just a few moments; the Small Unit Operations Program, which allows us to conceive of a hierarchical network structure capable of bandwidths of 4 megabits per second and assured communication; and there are many other DARPA technologies that we will also be leveraging, that I don't have time to discuss further today.

We will make use of some jointly developed DARPA/Army technologies that are being started in 2001.  These programs include technology investments in Networked Fires, Robotics, Organic Targeting using the third dimension, and mobile command, control and communications.  I will describe more on these program later.

We will also use many technologies being developed in the Army's Science and Technology community.  These might include leveraging the Army's investment in the Future Scout Cavalry System, especially some of its high-tech components.

We will also leverage many of the Army's Science and Technology Objective programs.  We will use Army's investment in Multiple Explosively Formed Penetrator Warheads to kill targets that today require large caliber tanks rounds.  We will make use of the Full Spectrum Active Protection System to improve the survivability of light combat vehicles by intercepting long rod penetrators before they can impact on our combat platforms.

And we will integrate many of the outputs of the Army's and DARPA's sensor technology programs to generate a single coherent picture of the battlefield to truly formulate situational understanding.

Finally, we will leverage any technologies that our commercial teams can bring to bear on our problem.

For those technologies that won't be ready to meet our needs for fielding in 2012, we have already started to consider block upgrades for future versions of our combat systems design.

The total collaborative Future Combat Systems program is comprised of two major components.  The first component is represented by the top third of the chart depicted here.  This part of the chart represents the activities to be accomplished in support of the total concept development, the design and the production of a systems demonstrator.  The systems demonstrator is defined as those components necessary to show that the system of systems is capable of meeting the Army's needs for the future.

The second component of the collaborative program is represented by the six yellow bars on this chart.  These elements represent the greatest technology challenges faced by the Future Combat Systems program.

I want to briefly describe these six challenges.  The first technical challenge is in the area of Robotics.  We want to look at all opportunities to increase the ability of a robotic system to see and sense the battlefield and then to be able to react to its environment with minimal human interaction.  We really plan this to be an experimental program designed to seek out the best combination of sensors and algorithms to meet the expected performance requirements for the future battlefield.  Today, robotics is generally limited to tele-operation.  To achieve the levels of performance that we will need for a FCS-equipped force in 2012 we are looking to have systems capable of much greater autonomous behavior.

The second technical challenge is re-thinking the design of ground combat vehicles that do not have men inside them.  When men aren't present in the vehicle we might be able to build a faster, more survivable vehicle that is lighter and more mobile than current combat platforms.  When a man is not in the platform we can conceive of making these systems smaller and employing control structures that have greater protection by hiding them closer to the ground and in areas that might have otherwise been occupied by humans.  We can then think about the opportunity of employing these vehicles in ways we would never have envisioned using them before.  They might be able to climb over obstacles, swim under rivers or leap over trenches.  They may be sacrificed to draw fires or cause an enemy to expose himself.

Robots could be used for that "Die in Place" mission that we would not want our sons or daughters to have to execute on the battlefields of the future.

The third challenge is the ability to perform command, control, and communications on the move in a network centric force.  The C3 system will be have low probability of detect and low probability of intercept.  It must provide assured communication that is both horizontally and vertically integrated.

This system will not be a rebuilding of the Army's Battle Command Systems, but rather a system designed to totally integrate the sensing of the battlefield, the maneuvering of robotic systems, and the control and distribution of fires for both direct fire and beyond line of site weapon systems.  It will have to aid the soldier in detecting a target, determining which weapon has the best geometry to execute the engagement and which weapons have adequate munitions to execute the mission.  This command and control system will have to be both scalable and extensible to support the entire battlefront.  This alone is the single biggest engineering challenge of the FCS program.

The fourth technical challenge is the ability to engage and kill targets beyond line of sight using netted weapon systems.  The NetFires program is developing a soft launched precision attack missile capable of reaching out and killing targets up to 40 kilometers away and a soft launch loitering attack missile that will allow us to reach out and kill targets at distances up to 100 kilometers.  The loitering attack munition will have the ability to hover over a target area for up to 60 minutes thus allowing us to integrate surveillance, target designation and battle damage assessment from overhead munitions.

What Netfires will allow us to do is to choose where and when we want to kill the enemy.

The fifth technical challenge is the ability to produce all-weather platforms that can carry sensors and communications systems to ensure that a network centric force can see and communicate over its entire battlespace.  We are looking for all-weather air platforms that can be employed in layers, controlled by at the smallest unit level and can carry payloads of sensors and communications devices to help us better see and talk on the battlefield.  We are looking to have these systems provide coverage of the battlefield 24 hours a day, 7 days a week.  The idea is like the concept of an aircraft carrier that always keeps "its eyes up."  We want these aerial vehicles to allow us to put eyes on everything on the battlefield with enough precision and accuracy to allow us to put steel on target with the first round every time.

The last of the major technological challenges is the design and development of netted sensors that have the ability to identify and locate targets anywhere on the battlefield.  We are looking at developing ladar sensors capable of performing confident combat identification.  We are working to develop these sensors to be able to recognize obscured targets even in trees, foliage and under camouflage netting.  We will then integrate this sensor with other sensors being developed by other agencies to form a single coherent picture of the battlefield to all members of the fighting force.

The general approach we'll be using to meet the Army's needs is depicted on this chart.  To illustrate the technical approach I like to use an example of an M1 Tank, since I am a tanker and therefore can't be accused of picking on anyone else’s branch.  But, any of today's heavy force platforms could be used to illustrate this technical approach.

Today, our heavy force has built in limitations that are based upon the fact that all sensors are about 8 feet off the ground.  There is one major gun associated with each platform and everywhere the sights and guns go, so go the crew.  Additionally today's combat platforms weigh more than 20 tons and are thus hard to airlift into a theater of operations.

Each set of sensors and guns can only cover one avenue of approach at a time and you must always expose a manned crew to the same hazards as the gun or the sensors, since men sit right next to the gun and the sensors on these platforms.

So how do we plan to improve upon these limitations?

First we intend to incorporate multiple sensors that can be independently positioned around the battlefield thus allowing the operators to see without putting humans directly in harms way.  We intend to have organic remoted unmanned sensors.  We will make use national systems sensor feeds and couple those images with images from unmanned aerial vehicle sensors and unmanned ground sensors.  We will use both direct fire and beyond line of sight weapons to meet the combat objectives.  These weapon systems will make the greatest use of robotics possible and will allow for multiple weapons to be integrated with one manned combat system.  These weapons are expected to fire and maneuver as necessary to conduct both offensive and defensive missions.  The manned platform will perform both the command and control role and operate as the Infantry carrier as needed.  These systems will be networked together to form an integrated fighting system of systems that is as responsive to the fighting needs of the Future Combat Systems crew as the main gun responds to the needs of the M1 tank crew today.

This system of systems will truly be a network centric force.

To tackle the development of the concepts for the Future Combat Systems program we knew we needed to get industry involved.  So, on 11 January of this year, we held our Industry Day.  We released a Request for Proposal on 31 January.

In response to the solicitation, we received six proposals and we awarded four 845 agreements on 9 May 2000.  The four concept teams are: the Boeing Team with the subcontractors as listed; Team Full Spectrum lead by SAIC with the subcontractors as listed; Team Gladiator which is a consortium of all of the companies listed; and Team FoCuS Vision which is a consortium of Raytheon and General Dynamics Land Systems Division partnered with all of the other subcontractors as listed.  We expect these teams, with very diverse team backgrounds, to bring very different approaches to the problems faced by the Future Combat Systems program.

As I mentioned earlier, we only put two basic requirements on these teams.  We expect each team to develop its own taxonomy and to define the technological solution space and to team with the Army to define the operational behaviors for the Objective Force.  We have defined this program to be a Simulation Based Acquisition program and we hope to understand the technological and operational limitations of a Future Combat Systems equipped force as a result of analysis and the use of models and simulations.  Finally, we have, to the dismay of our industrial partners, mandated that all of our teams ensure that they are ready to re-team to get the "best of the best" technical capabilities for our soldiers for the objective force.

We have embarked upon the long, and yet short, journey of re- engineering how our Army will fight in the future.  We have completed a memorandum of agreement between DARPA and the United States Army.  We have a great set of contractor teams that have just completed the first 90 days of their agreements.  We have created partnerships between our industry teams, DARPA, the Army Research and Development Centers and the Army Research Labs to design and develop the best fighting system for our Soldiers of the Twenty-first Century.  We are moving out fast and look forward to working with many of you in the audience in the near future.

Thank you very much for your kind attention.

