Good morning. Welcome to the Special Projects Office portion of DARPATech 2000.

This morning I'll begin by describing the major thrusts within SPO. Then I'll discuss the ongoing efforts in those thrust areas, particularly those that are relatively new and may grow. And finally, I'll conclude by describing new investment areas and soliciting your good ideas.

Let me begin by describing the major thrusts within SPO. Current and emerging threats shape the nature of SPO's major thrust areas.

Instead of competing head-to-head with the United States, potential adversaries are currently investing heavily in mobile missiles, mobile air defenses, concealment and deception techniques, and underground facilities. This asymmetric strategy is also reflected in newly emerging threats to US security. Two examples are the increasing prospects that adversaries will acquire weapons of mass destruction, and the possibility of enemies employing low-cost approaches to overwhelm or confuse US defenses.

SPO is focused on countering high-priority current and emerging national security threats.

In the current threat case, we seek to help dominate high-priority surface threats. We believe that we must extend the dominance that we enjoy against conventional air targets to surface targets, and then underground targets. If successful, this will substantially limit the options of future adversaries and will have great deterrent value.

This is an enormous undertaking, but many technological elements of such dominance are within our grasp.

Our contribution to this thrust of dominating surface threats is focused on the most stressing targets: movers, shoot-and-scoot air defenses, concealed targets and underground facilities. At SPO, we have a weapons system perspective and invest in technologies across the entire kill chain from surveillance to combat ID to engagement. We also emphasize robustness by constantly identifying critical susceptibilities and developing and demonstrating counters.

In the category of countering newly emerging threats, two example SPO investments are chemical and biological defense systems, and low-cost technologies to counter cheap, highly proliferated air vehicles such as certain classes of cruise missiles and UAVs.

Finally, SPO has a number of critical technology and system investments that support these efforts. Specific areas include advanced sensors, advanced signal processing, and navigation systems.

Let's talk first about countering emerging threats. Specifically, chemical and biological warfare defense systems.

SPO has a wide range of investments in the chemical and biological warfare defense area. We're exploring high-risk component technologies such as antibody replacements and extremely efficient, low-pressure drop filters. We're developing, characterizing, and optimizing complete sensor systems. And we are embarking on new activities to develop and demonstrate complete defensive systems.

In these endeavors, we emphasize active defenses before and during the attack versus post attack measures such as consequence management. Highly effective active defenses are essential if we are to meet the objective of making these weapons a far less attractive option.

Our first major defensive system project, entitled immune buildings, will begin this coming fiscal year.

You'll hear more about this effort as well as other chem/bio defense activities from the next speaker, Amy Alving, the deputy of SPO.

Our missile defense technology projects are focused on reducing the cost of critical sensors such as seekers and fire control radars.

In the seeker area, we've made significant investments in approaches that eliminate the need for a gimbal, employ COTS technology, and/or leverage advances in MEMS phase shifters. The Ka-Band MEMS ESA seeker employs all three of these approaches to enable the development of a seeker costing less than $50,000 and capable of engaging a wide array of low-cost air vehicles. Other gimbal-less approaches have also been developed. These include optically scanned, millimeter-wave antennas and very low-cost air-to-air ladar.

We've also been pursuing noise radar technology. This is a novel radar approach that holds promise for multiple critical missions. A narrow band implementation of the noise radar has low-cost features due to the simplicity of the waveform generator, A-to-D converter, antenna, and other components. A wideband version has the very attractive feature of being able to unambiguously image objects in Range and Doppler.

This is particularly important for applications where rapid discrimination or aimpoint selection is paramount, such as in ballistic missile defense.

In the fire control sensor area, we're also leveraging advances in MEMS technology to enable very large, inexpensive and lightweight antennas. The MEM-tenna project is building a 10,000 element, entirely space-fed (both RF and beam control) antenna. The goal is to make it ten times lower in cost and three-to-eight times lighter than conventional technologies. This class of antenna technology is ideal for shipboard, space-based and aerostat applications.

We continue to seek novel ways to reduce the cost of missile defense systems. Without such breakthroughs, adversaries could potentially saturate currently deployed and planned missile defenses.

To help deter this option, we need your best technical ideas.

Now I'd like to discuss our other major thrust: dominating surface threats. It's widely understood by potential adversaries that it is very risky to stand still in the open for long periods. Multiple options exist, and have indeed been employed, to provide sanctuary for surface targets and strategic operations. One option is mobility. Enemies move frequently, and if possible, operate while on the move. Another option is to hide and employ countermeasures. When on the surface, enemies make use of camouflage, natural cover such as foliage, and urban environments. And finally, if possible, they make use of underground sites for concealment of surface vehicles as well as important strategic functions.

Our goal in this thrust area is to mature technologies to help negate the sanctuary of movement and deep hide. To that end, we have programs specifically aimed at addressing key challenges posed by underground facilities, moving surface threats, "shoot-and-scoot" emitters, targets concealed on the surface, and other countermeasures.

Against all of these threats, we strive to develop technologies to put many weapons on target, as efficiently as possible. To do so, requires that we invest in technologies across the weapon system chain. To that end, as you'll hear later, SPO is beginning a number of new initiatives in FY01 that address key deficiencies in the weapon system chain.

Each of these threats pose unique technological challenges. Let's begin by discussing those posed by underground facilities.

Underground facilities provide the ultimate concealment technique for critical tactical and strategic assets. They are very difficult to find, characterize, target, and defeat, and are being increasingly employed for command and control, ballistic missile operations, and weapons of mass destruction production, weaponization and storage.

SPO's efforts are focused on the critical functions associated with characterization.  These functions can be broken into four categories.

The first is functional characterization. By this I mean simply determining a facility’s reason for existence.

The second category is "process" characterization. Here we are trying to determine the precise stage of activity occurring within a facility. This becomes increasingly important during the latter stages of crises. 

The third category is physical characterization where we try to determine the layout of the facility and/or the location of critical equipment and features.

The final is attack assessment, where we assess the effectiveness of a weapons strike, whether it is for physical or functional destruction.

We believe that characterization is the most challenging aspect of the underground facility problem. But, although difficult, ideas are already emerging that hold great promise.

In our first year, we've embarked on building a sound scientific and phenomenological basis from which to develop and demonstrate specific characterization techniques.

A couple of examples activities are highlighted on this chart.

In the first we're exploring the seismic, acoustic, and electromagnetic emissions from underground facilities to understand the signal reliability, background, and correlation between phenomena.

These signals, if exploitable, could play a crucial role in characterizing UGF vulnerabilities and operational tempo. Specifically, evidence suggests that multi-mode correlation will allow us to significantly extend detection and monitoring ranges of critical underground facility elements. Additionally, exploitation of these signals might allow accurate geolocation of machinery, vents, and other sources of emission.

A second example area is effluent exploitation. Here we are exploring operational effluents that might lead to vent localization, facility function and battle damage assessment. Preliminary results, exploiting multiple plume chemicals with varying atmospheric decay rates, show vent localization accuracies sufficient for weapon targeting.

We are also pursuing other technologies such as active seismic sensing and continue to look for good ideas to help tackle the underground facility characterization problem.

Our counter underground facility program just began in FY00. This is an area where we envision many opportunities. We have an open BAA in this area and I encourage you to contact Dan Cress or Steve Buchsbaum for details.

Moving targets and shoot-and-scoot emitters demand unprecedented timeliness and accuracy. We believe that networking current, planned, and some advanced systems can afford us the opportunity to very rapidly and very precisely target and engage these threats.

The technologies and systems we're developing under the AT3, AMSTE, and other activities will enable a new way of doing business against these threats and significantly limit the options for future adversaries.

To make this a reality, we must address all of the technical and operational challenges in the weapon system chain. To that end, we have made a wide range of technology investments, and we have begun efforts to conduct joint experimentation with the services in order to iterate CONOPS and technology solutions. Stay tuned for more on our technology efforts in this area from Steve Welby.

DARPA has been investing in the area of low frequency foliage penetration for some time; the focus of that investment has been in synthetic aperture radar.

We believe that other modes, specifically GMTI, could prove to be extremely valuable for holding surface targets at risk. We have been conducting studies and experiments with regard to low frequency GMTI as well as integrated GMTI, ESM and SAR in a single sensor. We've also been exploring bi-static, low frequency GMTI approaches using airborne and ground based sensors. Lee Moyer will touch on these topics in an upcoming presentation.

SPO continues to invest in a wide array of technologies to support the major thrusts I've discussed, as well as other applications.

Those investments fall primarily into the categories of navigation, advanced RF, and signal processing.

Today you'll hear from Greg Vansuch about our navigation technologies where the focus is robustness, precision, and packaging.

Last year you heard about how advances in MEMS could revolutionize the way we build antennas and radar systems. We have significant investments in this area through the RECAP (Reconfigurable Aperture) program and other programs. These efforts are developing the technologies and systems to enable much lighter far more capable RF front ends for radar, ESM, and communications.

Finally SPO has pioneered a number of advanced adaptive signal processing techniques. We continue to do so in the area of knowledge-based adaptive signal processing to deal with situations where, either intentionally or unintentionally, homogeneity and stationarity assumptions might be violated. Joe Guerci has joined SPO since the last DARPATech and leads efforts in this area.

Listed on this chart are some new investment areas for SPO.

In order to fully realize the promise of networked targeting, tactical networking technology must be advanced. The tactical network of the future must be rapidly reconfigurable, provide wideband capacity and have very low latency. We are pursuing technologies that will enable the implementation of transparent, wideband, extremely low latency modes as underlays to existing data links such as Link-16. These modes will enable coherent multi-platform targeting approaches that offer extreme precision and an enhanced capability to operate in the harshest electromagnetic environments.

Another new investment area is battle damage assessment, or BDA. To efficiently hold surface targets at risk, the process of BDA must go from many days to "in-mission," or real-time. We're pursuing novel ways to use coordinated trans-attack phase history radar information to rapidly assess weapon target interactions and subsequent probability of kill. We are particularly focused on the most stressing cases, when modern, small warheads are employed. These warheads tend to produce very minor physical disturbances on the surface of the target, making BDA extremely difficult.

Finally, one of the most technically challenging tasks we're tackling is combat ID against concealed surface threats. We believe that close- in, multi-look 3-D ladar approaches hold the potential to solve this problem. Experiments show promising camouflage and foliage penetration capability in many circumstances. Additionally, combining multi-look 3-D data with appropriate processing for presentation to a shooter, may offer sufficient 3-D imaging fidelity to provide the warfighter with highly confident ID.

For all of these new areas, I strongly encourage you to bring any new ideas forward.

In conclusion, SPO is working on helping to solve some of the most important national security challenges facing the nation. Many of our larger initiatives are just beginning and hold the promise of significant growth. Now is the time to bring your best and brightest to help tackle these challenges.

I, and all of the members of SPO, look forward to hearing from you. Thank you for your attention.

