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INTRODUCTION

FROM THE COMMANDING OFFICER AND THE EXECUTIVE DIRECTOR

We are pleased to present the first edition of the Biennial Review, a
publication that reflects the innovative research, diverse expertise, and
unique capabilities of Space and Naval Warfare Systems Center, San Diego
(SSC San Diego).

The Center's vision is to be the Nation's pre-eminent provider of
integrated command, control, communications, computers, intelligence,
surveillance, and reconnaissance (C#4ISR) solutions for warrior informa-
tion dominance. This publication features a collection of papers describing
significant C#4ISR research and development—a representative sampling
of the many technical efforts at the Center in support of our Nation's
warfighters. In addition to delivering programs designed to provide
C4ISR capabilities, SSC San Diego pursues a unigque range of work in
other vital leadership areas, such as ocean engineering, environmental
science, marine mammals, and the military application of robotic systems.

SSC San Diego encourages its scientists and engineers to explore new
ideas through an independent research program and through the develop-
ment of advanced technology concepts. This Biennial Review showcases
not only the range of scientific and engineering work conducted at the
Center but the talent and creativity of our technical staff. We are proud
of their efforts.

June 2000 marked the 60th Anniversary of SSC San Diego. We look for-
ward to a bright and productive future, continuing a rich tradition of
providing our country's warfighters with C4ISR technology and systems
support—and to contributing to the Navy/Marine Corps goal of achiev-
ing information dominance.

We sincerely hope you will find the unique ideas and technical insight
presented in this publication both useful and interesting.

Ro sl =g

Dr. Robert C. Kolb Captain Ernest L. Valdes, USN
Executive Director Commanding Officer



ABOUT SSC SAN DIEGO

Space and Naval Warfare Systems Center, San Diego (SSC San Diego)
was established in June 1940 as the Navy Radio and Sound Laboratory,
the Navy's first West Coast lab. For more than six decades, the Center,
under a variety of names and organizational structures, has provided
American warfighters with significant capabilities in the form of weapon
systems and electronic technology. Currently, the Center's focus is in the
essential area of command, control, communications, computers, intelli-
gence, surveillance, and reconnaissance (C#ISR).

SSC San Diego occupies more than 550 acres at the original site of the
Navy Radio and Sound Laboratory—the Pt. Loma peninsula to the south
and west of downtown San Diego. Nearby is the Old Town Campus, the
latest major addition to the Center's extensive complex of laboratories,
test facilities, and offices. To the east, SSC San Diego maintains a small
but highly productive branch office in Philadelphia. To the west, strategic
locations in Pearl Harbor, Hawaii; Barrigada, Guam; Yokosuka, Japan;
and Bahrain provide development, engineering, and fleet support capabil-
ities to Navy units operating throughout the Pacific and Indian oceans.

With a rich tradition of technical experimentation and innovation, strategic
locations, unique facilities and network connectivity, a workforce that
includes 1,800 scientists and engineers and nearly 800 other technical pro-
fessionals, and a strong partnership with private industry, SSC San Diego
is uniquely qualified to provide the full spectrum of C#ISR capabilities,
from basic research and prototype development, to extensive test and
evaluation services, through systems engineering and integration, to
installation and life-cycle support of fielded systems.

While most of the Center's project work address the requirements of the
Navy and the Marine Corps, SSC San Diego also actively supports pro-
grams of the Defense Advanced Research Projects Agency, the Army, the
Air Force, and the Coast Guard. The nature of the Center's assigned
responsibilities necessitates active involvement with a variety of other
government agencies at the national, regional, and local levels.

Key to the Defense Department's Joint Vision 2020, the Navy's vision of
"Forward...from the Sea," and the Marine Corps doctrine of "Operational
Maneuver from the Sea" is information superiority, or, in SSC San Diego's
vision, warrior information dominance. SSC San Diego is at the leading
edge of technologies that support the transformation of data into infor-
mation, information into knowledge, and knowledge into understanding.
It is clear understanding of the battlespace, and the resultant ability to
make and execute effective decisions based on that understanding, that
provide the warfighter a decisive advantage over an adversary. As SSC
San Diego looks forward into the new century, its overriding challenge
will continue to be providing our nation's warfighters the resources they
need to achieve battlespace information dominance.
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NEXT-GENERATION INFORMATION SYSTEMS

C*ISR Imperatives— Cornerstones of a Network-Centric
Architecture

Clancy Fuzak, William L. Carper, Mary Gmitruk, James W.

Aitkenhead, Tom Mattoon, and Victor J. Monteleon
(SSC San Diego)

Network-Centric Computing: A New Paradigm for the
Military?

LCDR Lawrence J. Brachfeld, USN
(SSC San Diego)

Information Management on Future Navy Ships

Marion G. Ceruti
(SSC San Diego)

Object Model-Driven Code Generation for the Enterprise

William J. Ray
(SSC San Diego)

Andy Farrar
(Science Applications International Corporation [SAIC])

CINC 21 Advanced Concept Technology Demonstration

Richard N. Griffin
(SSC San Diego)
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DATA ACQUISITION AND EXPLOITATION

volutionary Control of an Autonomous Field 47

Mark W. Owen (SSC San Diego)
Dale M. Klamer and Barbara Dean (Orincon Corporation)

Use of One-Point Coverage Representations, Product Space Conditional

Event Algebra, and Second-Order Probability Theory for Constructing

and Using Probability-Compatible Inference Rules in Data-Fusion

Problems 58

I. R. Goodman (SSC San Diego)

On Knowledge Amplification by Structured Expert Randomization
(KASER) 70

Stuart H. Rubin (SSC San Diego)

Establishing a Data-Mining Environment for Wartime Event Prediction

with an Object-Oriented Command and Control Database 92
Marion G. Ceruti (SSC San Diego)
S. Joe McCarthy (Space and Naval Warfare Systems Command)

Thermal Pixel Array Characterization for Thermal Imager Test Set
Applications 101
Ike Bendall, Ted Michno, Don Williams, Matthew Holck, and
Richard Bates (SSC San Diego)
José Manuel Ldpez-Alonso (Laboratorio de Termovision, Madrid, Spain)
Robert J. Giannaris (Applied Technology Associates)
Gordon Perkins and H. Ronald Marlin (The Titan Corporation)

Hyperspectral Imaging for Intelligence, Surveillance, and Reconnaissance 10g
David Stein, Jon Schoonmaker, and Eric Coolbaugh (SSC San Diego)

Surface Plasmon Tunable Filter for Multiband Hyperspectral Imaging 117

Stephen D. Russell, Randy L. Shimabukuro, Ayax D. Ramirez, and
Michael G. Lovern (SSC San Diego)
Yu Wang (Jet Propulsion Laboratory)

Knowledge Base Formation Using Integrated Complex Information 122
Douglas S. Lange (SSC San Diego)

A Real-Time Infrared Scene Simulator in CMOS/SOI MEMS 129
Jeremy D. Popp, Bruce Offord, and Richard Bates (SSC San Diego)
H. Ronald Marlin and Chris Hutchens (Titan Systems Corporation)
Derek Huang (Advanced Analog VLSI Design Center)
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C4ISR SYSTEMS INTEGRATION AND INTEROPERABILITY

4ISR Involvement with
the Distributed Engineering Plant (DEP)

BeEm V. Le
(SSC San Diego)

The Over-the-Horizon Targeting (OTH-T) Program and
the Reconfigurable Land-Based Test Site (RLBTS) Laboratory

Gary E. McCown
(SSC San Diego)

Automation in Software Testing
for Military Information Systems

Jack Chandler
(SSC San Diego)

Systems Integration Facility: Past, Present, and Future

David P. Andersen
(SSC San Diego)
Karen D. Thomas
(Digital Wizards, Inc.)
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SIMULATION AND HUMAN-SYSTEMS TECHNOLOGIES

Advanced Distributed Simulation: Decade in Review and
Future Challenges

Douglas R. Hardy, Elaine C. Allen, Kevin P. Adams,
Charles B. Peters, and Larry J. Peterson

(SSC San Diego)

Michael A. Cannon (VisiCom)

Jeffrey S. Steinman (Ram Labs)

Bruce W. Walter (Greystone Technology, Inc.)

"Task-Managed" Watchstanding: Providing Decision Support
for Multi-Task Naval Operations

Glenn A. Osga, Karl F. Van Orden, David Kellmeyer, and
Nancy L. Campbell

(SSC San Diego)

Perspective View Displays and User Performance

Michael B. Cowen
(SSC San Diego)

Decision Support Displays for Military Command Centers

Jeffrey G. Morrison
(SSC San Diego)

Development of Wearable Computing, Advanced Visualization,
and Distributed Data Tools for Mobile Task Support

Steve Murray
(SSC San Diego)

Adaptive Intelligent Agents: Human—Computer Collaboration
in Command and Control Application Environments

Brenda Joy Powers
(SSC San Diego)

165

176

186

192

197

203



SSC San Diego Biennial Review 2001

Communication
Systems
Technologies =
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trategies for Optimizing Bandwidth Efficiency
Todd Landers (SSC San Diego)

Tools for Analyzing and Describing the Impact of

Superstructure Blockage on Availability in Shipboard and

Submarine Satellite Communications Systems 219
Roy A. Axford, Jr. (SSC San Diego)
Gerald B. Fitzgerald (The MITRE Corporation)

Advanced Enclosed Mast/Sensor (AEM/S) System 230
John H. Meloling (SSC San Diego)

Seaweb Underwater Acoustic Nets 234
Joseph A. Rice, Robert K. Creber, Christopher L. Fletcher,
Paul A. Baxley, Kenneth E. Rogers, and Donald C. Davison
(SSC San Diego)

Shallow-Water Acoustic Communications Channel Modeling
Using Three-Dimensional Gaussian Beams 251

Paul A. Baxley, Homer Bucker, Vincent K. McDonald, and
Joseph A. Rice (SSC San Diego)
Michael B. Porter (SAIC/Scripps Institution of Oceanography)

Advanced Refractive Effects Prediction System (AREPS) 262
Wayne L. Patterson (SSC San Diego)

A Passive Ranging Technique for Objects within the Marine
Surface Layer 267

Stephen Doss-Hammel (SSC San Diego)

Silicon-on-Sapphire Technology: A Competitive Alternative for
RF Systems 271

Isaac Lagnado and Paul R. de la Houssaye (SSC San Diego)

S. J. Koester, R. Hammond, J. O. Chu, J. A. Ott, P. M. Mooney,
L. Perraud, and K. A. Jenkins

(IBM Research Division, T. J. Watson Research Center)
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NAVIGATION AND APPLIED SCIENCES

n Integrated Approach to Electronic Navigation

Peter Shaw and Bill Pettus
(SSC San Diego)

HMS Scott: United Kingdom Ocean Survey Ship 291

Fred Pappalardi, Steven J. Dunham, and Martin E. Leblang
(SSC San Diego)

The Use of Field Screening or Rapid Sediment Characterization

(RSC) Tools for Sediment Assessments 301
Victoria J. Kirtay and Sabine E. Apitz
(SSC San Diego)
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LIST OF TRADEMARKS

Alphatech® is a registered trademark of Alphatech, Inc.

Bell Atlantic® is a registered trademark of Bell Atlantic Corporation.
Benthos® is a registered trademark of the Benthos, Inc.

Cyc® is a registered trademark of Cycorp, Incorporated.

eBay™ is a trademark of eBay Inc.

Freewave® is a registered trademark of FreeWave Technologies, Inc.
Hamamatsu® is a registered trademark of the Kabushiki Kaisha Corporation.
HotJava® is a registered trademark of Sun Microsystems, Inc.

IBM® is a registered trademark of the IBM Corporation.

Information Science Institute® is a registered trademark of the Institute for
Information Sciences, Inc.

Java™, Java2™, J2EE™, and Solaris™ are trademarks of Sun Microsystems, Inc.
JavaScript® is a registered trademark of Sun Microsystems, Inc.

Jeronimo® is a registered trademark of Appian Graphics Corporation.
LabView® is a registered trademark of National Instruments Corporation.
Microtox® is a registered trademark of AZUR Environmental Corporation.

NetMeeting®, PowerPoint®, Windows®, and Windows NT® are registered
trademarks of the Microsoft Corporation.

Netscape™ is a trademark of Netscape Communications Corporation.
Pentium® is a registered trademark of the Intel Corporation.

Quava™ is a trademark of Science Applications International Corporation.
Rational Rose® is a registered trademark of Rational Software Corporation.

SPARC® is a registered trademark of SPARC International Inc.™
Products bearing SPARC® trademarks are based on an architecture developed by
Sun Microsystems, Inc.

SRI International® is a registered trademark of SRI International.
Teknowledge® is a registered service mark of Teknowledge, Inc.
Texas Instruments® is a registered trademark of Texas Instruments Incorporated.
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