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Program Briefing To Industry and Government 
9 April 1996 

Narrative of Briefings for Security and Policy Review 

BM/C3 

Page 1 of TRB Package: Cover 
Page 2 of TRB Package: BM/C3 Technology Overview 

This chart is a simple tree diagram showing the five primary technology areas of 
interest for BM/C3, which are discussed in greater detail in subsequent charts: 

• Algorithms:  Advanced algorithms for tracking, data fusion, and battle 
management, emphasizing real-time, adaptive fault tolerant 

• Processing: High throughput, highly reliable, massively parallel processors 
• Distributed Systems: Integrated, real-time wide/local area networks operating on 

large shared databases 
• Communications: Reliable, high data rate, secure communications 
• Operator Consoles/Displays: Standardized, intuitive decision support 

Page 2a: Graphic entitled "NMD BM/C3 Challenge" which describes with words and 
pictures the many elements of a NMD architecture which must be coordinated and the 
functions which must be performed. 

Page 3 of TRB Package: Algorithms 
This chart lists the top technology interests for BM/C3 algorithms: 

• Tracking of Responsive or Maneuvering Threat: This threat evolution would 
necessitate more robust tracking and battle planning 

• Sensor and Data Fusion:  Provides more robust, enhanced tracking, 
discrimination, and kill/hit assessment 

• Discrimination: Enhanced system performance can be obtained ifBM/C3 can fuse 
sensor data to improve discrimination 

• Kill/Hit Assessment: Robust, phenomenology-based kill/hit assessment algorithms 
support battle planning options and resource allocations 

• Battle Assessment: Adaptable, real-time assessment of system performance 
• Resource Management and Allocation: Optimization of resources, especially 

important as evolving threats push performance envelopes of sensors and 
interceptors 

• Decision Support, Including Battle Planning Options: Real-time, options planning 
and evaluation to support rapid decision making 

• Fault Tolerance and Error Control: Reliable techniques for minimizing the effects 
of errors and faults 
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Page 4 of TRB Package: Processing and Distributed Systems 
This chart lists the top technology interests for BM/C3 processing and distributed 

systems: 
• High-Speed, Fault-Tolerant, Reliable, Real-Time Distributed Databases 
• Synchronization and Control of Distributed Databases: Maintain current and 

accurate large real-time, changing database over a wide area network 
• Distributed Computing and Network Systems: Reliable and fault/error tolerant 
• Massively Parallel Processors: To support data intensive functions such as track 

and discrimination 
• Tera-Ops Throughput Processors: To support more capable options development, 

dat fusion, and resource management 
• Data Compression Techniques: To reduce processing loads without loss or 

degradation of fidelity 

Page 5 of TRB Package: Communications and Displays 
This chart lists the top technology interests for BM/C3 communications and 

displays: 
• Multi-Gigabit Per Second Rate: Increase data rate transmission to provide efficient 

delivery of messages and support increased processing and performance. Supports 
rapid transmission for track processing discrimination and other data intensive 
processing requirement. 

• Lasers and Optical Fibers: Improved data rate transmission using coherent wave 
forms, and OPINE capability that is inherently survivable and can communicate 
through NWE with immunity to EMP bursts. 

• Image Transmission: To support display of images to enhance human interface at 
work stations 

• Network Reconstitution and Reconfiguration: Supports communication 
connectivity of battle plan execution without interruption by hardware failure or 
decapitation of command while executing the BMD mission. Provides effective 
means of fault tolerance and error control. 

• Human Oriented Visualization Technology: Enhance user friendly and operational 
flexibility. 

• Alternative Technologies for 3-D Volume IUumination and Display: Supports look 
ahead battle planning and real-time, adjustable enagement planning and control. 

• Distributed and Collaborative Decisionmaking Support: Provide real-time 
conferencing and live interaction of commands and control. 

Page 5a: Graphic entitled "The Communications Challenge" which describes with words 
and pictures the difficulties which must be overcome to support the NMD BM/C3 task. 
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Program Briefing To Industry and Government 
9 April 1996 

Narrative of Briefings for Security and Policy Review 

Small Business Innovative Research (SBIR) 

Page 1 of TRI Package: Cover 
Page 2 of TRI Package: BMDO SBIR Funding 

The chart shows bargraphs of the funding levels for Phase I, Phase n, and Private 
investments each year since 1985. What started off as primarily BMDO funding has now 
grown to be largely private funding. BMDO investment has remained relatively constant 
over the period, while overall investment has increased significantly. 
Page 3 of TRI Package: Selection Criteria 

The selection criteria are relatively simple in concept. Technologies are sought 
which are new and innovative. They need to have some benefit to BMDO. And they need 
to have a potential future market in order to get matching funding from private industry. 
Beyond these criteria, the candidate technologies are prioritized from technical evaluations 
and funding is provided to the top candidates until the money is gone. 
Page 4 of TRI Package: Technology Interests 

The technical objectives of the SBIR programs include: high performance per 
pound, reliability, durability, low power, lightweight, smaller, faster, cheaper, etc. 
Page 5 of TRI Package: SDI SBIR Results 

Since its inception, the SBIR program has resulted in about 25 percent of the 
investments surviving to the point of products on the market. About 60 percent of the 
investments were successful programs that await adoption, and abou;15 percent were not 
successful. 
Page 6 of TRI Package: 1994-1995 Results 

The most recent year of activity in SBIR programs has surpassed the SDI historical 
results described in the previous chart. During the past year, roughly 30 percent of the 
programs made it to market for sale. Of the remaining 70 percent, 45 percent were 
successful and 25 percent were not successful. 
Page 7 of TRI Package: Results 

During the most recent year, 1994-1995, ten of the firms received $140 million in 
Initial Public Offerings. Also, employment increased by 48 percent. Finally, more than 30 
percent received private capital. 
Page 8 of TRI Package: How to Find Us 

This chart just shows the phone numbers and internet/worldwide web addresses for 
any one interested in participating in the program or getting more information. 
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INTRODUCTION 

Good afternoon, Ladies and Gentlemen.  I am Colonel John Upton 
and I head the System Applications Directorate.  Within the 
Directorate are a number of programs which we intend to complete 
within the "near-term", or 2-4 years.  I have selected four of 
these to serve as a cross-section of examples of the types of 
efforts we have sponsored.  Their R&D values range from 
approximately $50M to $120M.  All were begun several years ago 
and are progressing, so if you have attended this briefing 
previously, my presentation will serve primarily to update you. 
The AQ Deputate, approximately 2 years ago, established an 
internal process, called the Current System Improvement Program, 
through which we solicited candidates for sponsorship. 
Unfortunately, the budget has not allowed for a new effort. 

1*11 also present some information on the multi-national air 
defense program known as MEADS or Medium Extended Air Defense 
System.  It certainly is not a near term program, but there is 
likely to be some interest.  I'll focus on programmatics and Dr 
Martin, who heads Strategic Relations within BMDO, will discuss 
the international aspects. 

USMC TMD INITIATIVE 

INTRODUCTION 

The Marine Corps TMD Initiative was established between BMDO and 
the Marine Corps Systems Command in 1992 to provide a point 
defense capability against short range ballistic missiles.  That 
class of weapon is viewed as the primary missile threat against 
our expeditionary forces.  The Commission on Roles and Missions 
recommended that the Corps retain its organic air defense 
capability until the arrival of the next generation system— 
MEADS.  At that point, the Army will assume responsibility for 
providing land based extended air defense for Marine Forces.  In 
the interim, we will continue to maintain the HAWK system in some 
form. 

CONCEPT OF OPERATIONS 

This chart depicts the equipment and communications protocols 
involved.  The TPS-59 air surveillance radar serves as a 
surrogate acquisition radar for the HAWK weapon system since the 
acquisition radars organic to HAWK have neither the range nor the 
look-up capability to detect ballistic missile targets.  The 59 
will detect and track TBM's determining launch point, impact 
point, and state vector information.  Lockheed Martin and Sensis 
Corporation, both in Syracuse, NY are doing the radar upgrade. 

The TBM information is passed to HAWK over a point to point data 
link via the Air Defense Communications Platform.  It is from 
here that the" targeting information is made available to other 
theater sensors by a TADIL-J transmission.  A geographical filter 
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is also done whereby a determination is made whether or not HAWK 
can engage.  If a shot is available, cueing information is sent 
to the Battery Command Post.  A company in Austin, Texas called 
Advanced Programming Concepts is doing this work. 

The Battery Command Post uses the cueing data to steer the high 
power illuminator onto the target. Raytheon has completed this 
effort and production kits are presently being fabricated. 

Not unexpectedly, the missile itself requires modification for 
faster fuzing and larger grain warhead pellets.  Some 300 of 
these improved lethality missiles are in stock now with another 
700 or so planned to be retrofitted. 

TPS-59 and TTSMG HAWK 

This slide summarizes much of what I've described, but I would be 
remiss not to mention the international interest.  Numerous 
nations own TPS-59's or FPS-117's, which is of the TPS-59 family, 
in conjunction with HAWK. 

We have recived many requests for information from nations in the 
Western Pacific, Middle East, and Europe.  In the past year. 
Marines have made presentations to senior officials in Kuwait and 
South Korea. 

Developmental Fliah Test Results 

This past November and December, the three components went to 
developmental testing at White Sands Missile Range and did quite 
well.  The results are shown on this slide.  [Read the chart] 

SUMMARY 

To summarize the program then, ... [Read the chart] 

TALON SHIELD AND ALERT 

Talon Shield Overview 

Under the mission area of launch detection and warning, 
USSPACECOM has a three legged system called TES for Tactical 
Event System.  The three legs of TES are sponsored respectively 
by the Air Force, the Navy, and jointly by the Army and Navy. 
The Air Force piece called ALERT grew out of and continues to be 
supported by TALON SHIELD.  TALON SHIELD allows improvements to 
be developed, tested, and verified without having to impact the 
24 hour a day operational system.  AEROJET is the prime on this 
effort. 

As you can see here, ... [Just read the chart] 

ALERT System Performance 
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The situation between Taiwan and China has occupied everyones' 
interest over the past few weeks, and the Chinese missile shots 
were, of course, monitored by many of our systems.  Here are the 
results from ALERT.  [Read the chart] 

AWACS EAGLE 

Cueing Accuracy 

The notion of an acquisition sensor handing off initial target 
information via a state vector has acquired great credibility in 
the past few years.  In fact, this concept of "cueing" is now 
integral to our architecture, especially with regard to the upper 
tier systems. 

This chart depicts cueing accuracy improvements achieved since 
Desert Storm by TES and those we expect to achieve by a system 
now under development called EAGLE. 

AWACS EAGLE 

Eagle consists of a passive infrared search and track sensor and 
an eye-safe laser ranger to be installed aboard AWACS aircraft. 
Boeing is the prime contractor for this work. 

The program's objective... [Read the chart] 

Current Status 

[Read the chart] 

MEADS 

MEADS Mission Description 

MEADS is a multi-nationl development program which we are in the 
process of establishing in conjunction with France, Germany, and 
Italy.  It is intended to replace HAWK and eventually PATRIOT. 

The weapon is to provide... [Read the chart] 

U.S. Concept of Operations 

[Read the chart} 

General Program Strategy 

Two international teams are to compete during the Project 
Definition and Validation Phase.  The US members of the 
respective teams are Hughes-Raytheon and Lockheed Martin.  They 
have been each teamed with equally capable, distinct segments of 
a European conglomerate composed of Aerospatiale, Thompson, DASA, 
Siemens, and Alenia.  A downselect to one team will occur at the 

150 



end of the Project Definition and Validation Phase and that team 
will continue on into Design and Development. 

Program Schedule 

[Read the chart] 

CONCLUSION 

This concludes my briefing.  I hope what has been presented is of 
value to you, either from a business standpoint or as citizens 
interested in the nation's development of theater missile 
defense.  In either case, I look forward to meeting with you 
later in the program. 
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