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FROM THE DEAN 
by David Netzer 
Associate Provost and Dean of Research 

The downsizing of DoD and the resulting pressure on the DoD budget has 
resulted in corresponding budget pressure at NPS over the past few years. 
One result of these reductions has been the elimination of OPN funds for 
major scientific equipment and laboratory upgrades. The Jack of a substantial 
program for recapitalization could have an impact on future academic ac­
creditation of NPS. At the same time that we must find ways to solve these 
issues, we must also make sure that all allocated funds are utilized in a 
manner that most effectively and efficiently impacts the NPS mission. Our 
Direct Funded Research (DFR) Program must be focused on improving the 
research capabilities of our faculty and facilities to meet the current and 
future educational requirements of our curricula sponsors, and this must be 
readily evident to anyone in the Navy/DoD. 

For the above reasons, the FY98 DFR program will be somewhat differ­
ent from the FY97 program. The division of available funds to the Depart­
ments/Groups will be determined by the Deans Council. However, all funds 
(labor, travel, equipment) will be administered by the Dean of Research. The 
DFR funds will be divided into four areas: (I) "Other," which includes 
allocations to Departments/Groups and 09 for indirect costs, the research 
associateship program, publication charges that occur after expiration of 
contract support, and a small emergency reserve, (2) the Research Initiation 
Program (RIP) for new faculty, (3) Scientific Equipment Recapitalization, 
and (4) Thrust Area Research. (1) and (2) are essentially unchanged from 
previous years. The Scientific Equipment Recapitalization funds have been 
initiated in FY97 and will be increased for FY98 to assist in the recapitaliza­
tion of our laboratories. The Thrust Area Research funds include those in 
FY97 which were allocated for Merit and Cost-Sharing. 

Each Department/Group will be asked to develop a Research Plan in 
early 1997. The plans will address current and future curricula and student 
thesis needs, and the required/needed laboratory facilities and faculty skills. 
Thus, some Departments/Groups will have critical thrust areas where they 
wish to concentrate most of their available DFR funds. Other Departments/ 

-- continued on page 16 
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About the 
DIRECTOR 

Anthony J. Healey is a Professor of 
Mechanical Engineering. He 
received his undergraduate degree 
from the University of London 
followed by his Ph.D. from the 
University of Sheffield. Before 
joining NPS in 1986 as Chairman of 
the Mechanical Engineering Depart­
ment, he held academic positions at 
Penn State University, MIT, Univer­
sity of Texas at Austin and Cam­
bridge University. He also spent 
five years with Brown and Root, 
Inc., as an R&D Project Manager. 
His research and teaching interests 
have been in dynamics and control, 
ride quality in ground transportation. 
offshore systems, and fluid control. 
His current work extends his previ­
ous interests in the control of 
dynamic systems into the underwa­
ter regime. Dr. Healey is a Fellow 
in the American Society for Me­
chanical Engineers (ASME) and 
received the ASME Dedicated 
Service Award in 1994. 

Center Members are high­
lighted on page 12. 

FEATURED PROJECT 

CENTERFORAUTONOMOUSUNDERWATER 
VEHICLE(AUV)RESEARCH 

Autonomous underwater vehicle (AUV) research has been ongoing at NPS for 
over eight years. Research projects and experiments conducted in this area 
support several curricula at NPS in the Departments of Mechanical Engineering, 
Computer Science, and Electrical and Computer Engineering, and the Undersea 
Warfare Academic Group. Over 80 students have completed their theses 
research based on NPS AUV projects. This concentrated effort was formalized 
last year with the establishment of the Center for Autonomous Underwater 
Vehicle Research. 

Recent developments in underwater robotics are aimed at providing solu­
tions to the problems of commercial, scientific, and military missions in the 
coastal ocean environment. Underwater robots are normally tethered to a surface 
ship and are remotely operated by a "pilot," and are called Remotely Operated 
Vehicles (ROV). Autonomous Underwater Vehicles (AUVs), on the other 
hand, are untethered and are self-powered and controlled. They are designed to 
intelligently and independently convey sensors and payloads. AUVs must 
accomplish complex tasks and diverse missions, all while maintaining stable 
physical control with six spatial degrees of freedom, i.e., posture, meaning 30 
position plus 30 orientation. Small AUVs can monitor, search, and survey areas 
of the ocean floor in shallow water providing results in near to real time. Super­
vised autonomous activity, including mission replanning and system 
reconfiguration, can be used to inspect and monitor underwater structures, 
harbor environments, and to obtain minefield reconnaissance data. 

The underwater environment is extremely challenging for robots. 
Counterintuitive hydrodynamic forces, poor visual capabilities, comp1ex sonar 
interactions, communications channe]s fading and multipath transmission, 
inaccessibility, and power endurance are significant design constraints. Robot 
builders must provide stable control and re1iable operation at all times due to the 
unacceptably high cost of failure. A variety of artificial intelligence processes 
must be used for planning, sensing, and other complex tasks. Systems integra­
tion is significant due to the many sensors and effectors required for nontrivial 
operation. 

The NPS-bui1t Phoenix autonomous underwater vehicle is a robot for 
student research in shallow-water sensing and control. Phoenix is neutrally 
buoyant at 387 pounds (176 kg) with a hull length of 7 .2 feet (2.2m). The hull is 
made of pressed and welded aluminum. Multiple propellers, thrusters, plane 
surfaces, and sonars make this robot highly controllable. Recent work using the 
Phoenix AUV is notable for the successful implementation and integration of 
numerous software modules within multiple software layers. The three-layer 
software architecture used is the Rational Behavior Model (RBM), consisting of 
real-time control (execution level), near-real-time sensor analysis and operation 
(tactical level), and long-term mission planning and mission control (strategic 
]evel). The three levels separate the software into easily modularized functions 
encompassing everything from logically intense discrete state transitioning to 
the interfacing of asynchronous data updates with the real time synchronized 

-- continued on page 3 
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FEATURED PROJECT 

CENTER FOR AUV RESEARCH, continuedfrompage 2 

Computer Science technician, Russ Whalen, assists in deploying Phoenix in 
the NPS swimming pool. 

controllers that stabilize the vehicle motion to commands. (A detailed drawing 
of the Phoenix is shown on page 13). In effect a higher robot software layer 
also exists-an off-line mission assistant that uses rule-based constraints and 
means-ends analysis to help human supervisors specify mission details, 
followed by automatic generation of strategic level source code. Results for 
simultaneous operations of the three onboard robot software layers (running an 
autogenerated mission) have been verified by both virtual world rehearsal and 
in-water operation in the swimming pool and the hover tank facility at NPS. 

Current programs in the Center are funded by ONR, Florida Atlantic 
University, and the National Science Foundation. Issues being addressed are 
the asynchronous sensor data fusion for low cost navigation system develop­
ment, advanced tactical level development using elastic versus crisp multi­
criteria decision making, and the study of robust controls for non-linear 
systems. Also being studied is the use of state and parameter filters for the 
automatic detection of faults and their compensation through reconfiguarable 
control. 

Current work using the virtual world includes model validation as well as 
adapting hydrodynamics and controls coefficients for other submersibles. It 
also includes making 3D graphics and networking compatible with the Virtual 
Reality Modeling Language (VRML) to permit Internet-portable rendering and 
interaction via any computer connected to the World Wide Web. Simulation­
based design using an underwater virtual world has been a crucial advantage 
permitting rapid development of disparate software and hardware modules. A 
real-time physically based underwater virtual world enables repeated testing of 
all aspects of underwater vehicle control, stability, sensing autonomy, and 
reliability. Networking considerations are crucial within and outside the 
robot. A networked architecture enables the use of distributed intelligent 
control between multiple sensors and actuators. Networking also permits 
world-wide observations and collaboration with other scientists interested in 
either robot or virtual worlds. • 

CENTER TEAMS WITH VPI 
ON MURI 
The Center has recently partnered 
with Virginia Polytechnic Institute 
(VPI) on a Multidisciplinary Univer­
sity Research Initiative (MURI) 
focused on nonlinear active control 
of a variety of systems of interest to 
the Navy. Several elements of the 
overall initiative are aimed at the 
newly emerging class of controllers 
that go beyond the traditional servo 
control methods and include "intelli­
gent" features to provide robustness 
to accommodate a wide variety of 
conditions, environments, and 
contexts within which Naval systems 
must operate. NPS will work with 
VPI, other members of the MURI 
team, and Florida Atlantic University 
to seek the generalization of control 
architectures and controller concepts 
that best suit the unmanned underwa­
ter vehicle (UUV) application by 
combining the most appropriate 
features of the NPS control system 
architecture and that dev eloped using 
fuzzy logic at the Florida Atlantic 
University. The results of the 
research are expected to enhance the 
generalized control of ships, ship 
motions, crane operations, systems 
using power electronic building 
blocks, as well as UUV operations. 

The Center is also developing the 
simulation and modeling capabilities 
of land-based robots used for 
minefield clearance operations. This 
work is sponsored by the Naval 
Explosive Ordnance Technology 
Division at Indian Head. MD. • 
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MENNEKEN AWARD WINNER 

OUTSTANDING YOUNG RESEARCHER 
- 1- 1 .... The Carl E. and Jessie W. Menneken Annual 

Faculty Award for Excellence in Research was 
presented to Assistant Professor Thomas H.C. 
Herbers of the Department of Oceanography at 
the December graduation. 

Dr. Herbers, a native of the Netherlands, 
graduated from Delft University of Technology in 
1984 with an M.S. in Civil Engineering. After a 
year al Kyoto University on a scholarship from the 
Japanese government. Dr. Herbers came to the U.S. 
and received his Ph.D. in Physical Oceanography 
from Scripps Institution of Oceanography. He 
continued as a post-doctoral researcher at Scripps 
until accepting a faculty appointment at NPS in 
1993. 

Using a combination of theory and large-scale field experiments, Dr. Herbers has made significant contributions to 
research on ocean surface waves in shallow coastal waters A main focus of his research is nonlinear wave-wave interac­
tions which are strongly enhanced in shallow water. A major result of his research was a rigorous demonstration of the 
role of wind-waves in the generation of seafloor microseisms, which are an important source of acoustic ambient noise. 
Another major theoretical and experimental accomplishment was to clarify the generation of infragravity waves by nonlin­
ear wave-wave interactions and the propagation and trapping of these waves on the continental shelf. Waves are the 
dominant environmental parameter in the Navy's focus on the littoral zone of the ocean, which emphasizes the mine/mine­
countenneasure problem. 

Dr. Herbers served as an external advisor to the Army/Navy Wave Prediction Group for the development of a Joint 
Army/Navy Coastal Wave Prediction Program. He was part of a select group of ten scientists invited by the Office of 
Naval Research to plan a new $SM Directed Research Initiative on shoaling waves, and was also invited by the National 
Research Council to participate in a symposium on oceanographic support for special warfare. 

Dr. Herbers' research program provides unique opportunities for NPS students to get involved in cutting edge Navy­
relevant research. The students participate in field experiments, data analysis, and numerical modeling, and present their 
results at conferences and in refereed literature. Dr. Herbers' experience and involvement in ocean waves research is also 
valuable in the classroom. He incorporates significant new research findings and recent developments in wave prediction 
techniques in his courses on wave dynamics and prediction. In the Ocean Waves Laboratory established by Dr. Herbers, 
he has a long-term goal to manage a wellMequipped laboratory where a skillful team of faculty, postdocs, staff, and students 
work together effectively on Navy-relevant research projects. 

Thus far, Dr. Herbers has concentrated mostly on basic research 
issues. In the future, he plans to become actively involved in the 
transitioning of basic research results to operational Navy environmen­
tal prediction systems. The large-scale field experiments Dr. Herbers 
has been, and will continue to be, involved in provide a unique compre­
hensive data base for validating and improving operational wave and 
surf forecasting techniques. He intends to develop closer ties with the 
Navy and Army groups involved in wave and surf forecasting to 

'Tom Herbers is one of the 
best young oceanographers 

in the United States. ' 

- Dr.Steve Elgar 
University of Washington 

facilitate a rapid transitioning of basic research results to practical applications. He is curremJy preparing a joint proposal 
with a team of scientists from NRL-SSC to improve shaUow water wave forecasts through the assimilation of in-situ and 
remotely sensed (airborne and spacebome) data. 

Collaborating with leading ocean wave scientists at U.S. and European universities, Dr. Herbers is well-known and 
well-respected. A collegue recently described him as, "one of the best young oceanographers in the United States." + 
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MENNEKEN AWARD WINNER 

WA VE SHOALING ON BEACHES 
Assistant Professor Thomas H.C. Herbers 
Department of Oceanography 

Wind-generated ocean surface waves are the dominant energy source for nearshore fluid motions and sediment transport. 
In the open ocean, waves have typical periods of 4-20 seconds and wavelengths of 25-500 meters. As waves shoal on a 
beach, wave heights increase and wavelengths decrease, causing a steepening of wave profiles. The wave motion is not 
only intensified in shallow water but also strongly transformed through nonlinear interactions between different wave 
trains. For example, when a swell with a period of 12 seconds enters depths less than about 10 meters, energy is 
nonlinearly transferred to harmonic waves with periods of 6 seconds, 4 seconds. 3 seconds, etc. As a result the initially 
smooth, nearly sinusoidal wave train transforms to profiles with sharp crests and steep forward faces characteristic of 
near-breaking waves. This nonlinear shoaling process is sensitive to both the incident wave conditions and beach charac­
teristics (e.g., bottom slope and the presence of sand bars). Models that describe accurately the nonlinear wave shoaling 
transformation on beaches are important for predicting surf characteristics (e.g., spilling or plunging breakers) and 
nearshore sediment transport. 

Nonlinear interactions also transfer energy from the dominant wind waves to longer period (nominally 0.5-5 minutes) 
wave motions. These so-called "surf beats" or "infragravity waves" are weak in the open ocean but strongly amplified 
close to shore (amplitudes in excess of 1 m during storms are not uncommon) and often dominate wave run-up on 
beaches. Surf beat is not only important to fluid motions and sediment transport on beaches, but also has been shown to 
cause seiche problems in small boat harbors which typically have resonant periods of a few minutes. 

Detailed observations of shoaling waves were collected by Dr. Herbers and his colleagues, Dr. Steve Elgar (Wash­
ington State University) and Dr. Robert T. Goza (Scripps Institution of Oceanography), in a series of field experiments at 
the U.S. Army Engineer, Field Research Facility in Duck, North Carolina. The field site, a relatively straight barrier 
island with a barred sandy beach that is exposed to the Atlantic Ocean, is well suited to waves research because of its wide 
range of conditions (including calm periods, rapidly veering winds, nor'easters, and hurricanes) and the excellent logisti-
cal support provided by the facility. In 1990 and 1994, arrays of bottom pressure gauges were deployed on the beach and 
continental shelf to measure the shoaling evolution of waves. Close to shore these sensors were mounted on pipes jetted 

·· ·· ·· · · · · · · - · · · · · --· --·- · - ··- -- continued on page 9 

Tom Herbers, Tom 
Lippmann (NRC Post­
Doctoral Associate), 
and Steve Elgar 
(Washington State 
University) man a 
I.ARC (Lighter Am­
phibious Resupply 
Craft) during the 
Samson/Delilah 
nearshore field experi­
ment conducted near 
Duck, North Carolina, 
in 1990. 
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CONFERENCES 

SYMPOSIUM ON TECHNOLOGY AND THE MINE PROBLEM 

Over 500 individuals attended the Symposium on Technology and the Mine 
Problem held at the Naval Postgraduate Schoo) on 18-21 November 1996. 
Jointly sponsored by the Office of Naval Research, NPS, and the Mine War­
fare Association, the Symposium allowed attendees to hear first hand from 
senior military commanders of each service, the nature of the requirements, 
tasks, and urgencies for the solution of the Mine Problem. Seldom, if ever 
before, has the community of those concerned with the Mine Problem­
mining, military mine countermeasures on land and at sea, and humanitarian 
demining-come together for such an extensive examination of the promise of 
technology and of emergent systems. And, as at the first Symposium on 
Autonomous Vehicles in Mine Countermeasures, there existed the opportunity 
for industry, academia, the military user, the progranunatic and policy indi­
vidual, and international associates to come together to focus on a topic of 
mutual concern. 

Symposium keynote speaker, General John J. Sheehan, USMC, Supreme 
Allied Commander, Atlantic, and Commander, U.S. Atlantic Command, urged 
the services to plan for procurement of mine warfare systems that are success­
fully demonstrated in the ACTD program in '97 and '98. General Sheehan left 
no doubt about his personal and professional commitment to solving the Mine 
Problem. Major General Clair Gill, USA, Commanding General of the U.S. 
Army Engineering Center, led the large contingency from the Army. Individu­
als from the Army's Night Vision Electro-Optical Directorate, Fort Belvoir, 
dominated the technical inputs on humanitarian demining. Col Leroy 
Bamidge, USAF, Commander, 28th Bombardment Wing and personal 
representative of LtGen Philip Ford, USAF, Commander of the U.S. Eighth 
Air Force, discussed the USAF mining mission including the extensive efforts 
during World War II. The sea services represented by LtGen Jefferson Davis 
Howell, Jr., USMC, Commander Marine Forces Pacific, MGen John E. 
Rhodes, USMC, Deputy Commander, Marine Corps Combat Development 
Command, RADM Dennis R. Conley, USN, Commander, Navy Mine Warfare 
Command, RADM .Paul Gaffney, USN, Chief of Naval Research, and RADM 
Richard D. Williams, ill, USN, PEO-Mine Warfare, presented their urgent 
needs and initiatives in mine countermeasures. RADM Paul E. Tobin, Jr., 
USN, Oceanographer of the Navy, reviewed the extensive environmental 
efforts that support mine warfare. RADM John F. Sigler, USN, Commander­
in-Chief, U.S. Pacific Fleet, described the reach of the Pacific command. The 
Honorable H. Allen Holmes, Assistant Secretary of Defense for Special 
Operations and Low Intensity Conflict, communicated his sense of urgency in 
finding technological solutions that are affordable and transferable to indig­
enous peoples. The Deputy Chief of Naval Research, Dr. Fred E. Saalfeld, 
outlined the new foci of ONR, one of which is "affordable systems." Mr. Ed 
1.dankiewica, Office of the Assistant Secretary of the Navy, gave a thoughtful 
overview of what js involved in the acquisition resources of the Navy. 

One lasting impression from the Symposium had to be the realization of 
the dominant role that the physical environment plays. Environmental 

-- continued on page 7 

JOINT EFFORTS IN BATILE­
SPACE ATMOSPHERIC 
EM/EO CONDITIONS 

The Department of Meteorology was a 
principal participant in recent joint 
activities on assessment of atmo­
spheric factors in electromagnetic and 
electro-optical (EMIEO) propagation. 
One of these activities was the first 
Office of the Director of Defense 
Research and Engineering (DDR&E) 
sponsored tri-service Battlespace 
Atmospherics Conference held from 3-
5 December at NRaD, San Diego. The 
conference objective was to enhance 
cooperation and coordination in all 
aspects of atmospheric effects between 
the military services and also with the 
civilian community. There were 153 
participants from all service branches. 
NOAA, academia, and industry as well 
as seven other countries. There were 
69 papers presented. Professors Wash 
and Davidson and Meteorologist 
Mary Jordan presented a paper on 
Remote Sensing (Satellite) of Coastal 
EMIEO Conditions. 

Another joint activity is the 
planning for the Joint Service Sympo­
sium on EM/EO Perfonnaoce and 
Prediction Requirements and Products 
to be held from 2-6 June 1997 at NPS. 
Sponsors are DDR&E and the Com­
mander Naval Meteorology and 
Oceanography Command (CNMOC). 
The Department of Meteorology is the 
host and Professor Wash is on the 
organizing committee. Eight abstracts 
have been submitted by NPS researchw 
ers for consideration at the Sympo­
sium: 5 from the Department of 
Meteorology, 2 from the Department 
of Physics and 1 from the Department 
of Electrical and Computer Engineer­
ing. All of these will describe results 
from research funded by the Institute 
for Joint Warfare Analysis. • 
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CONFERENCES 

STRATEGIC STUDIES GROUP MEETS AT NPS 

Last summer the CNO directed the 1996-7 Strategic Studies Group (SSG) at Newport, RI, to continue work initiated last 
year on the issue of innovation in the Navy. The close working relationship established with NPS last year to help aug­
ment the technical content of the SSG's work was very successful: first, the eight Associate SSG fellows, selected from 
among the top students in our technical programs, spent six months at Newport working with the SSG, and made signifi­
cant contributions; second, the two day Asilomar conference addressing some areas of fundamental technical change that 
could have a significant impact on the Navy in the next twenty-five years was considered useful. Accordingly, both of 
these initiatives were continued this year. 

The 1996 conference was held at Asilomar on December 10 and 11. It was preceded by a visit to SUN Microsystems 
on the afternoon of December 9, which was followed by an evening kick-off address by V ADM Art Cebrowski. On 
Tuesday morning, the conference was opened by a discussion of global trends by Professor Henry Rowen, who chaired 
the CNO Executive Panel and the Defense Policy Council for many years and served at senior levels in DoD, the Intelli­
gence Community staff, and OMB. Dr. Charles Wolf, Dean of the RAND Graduate Institute, and NPS Professor David 
Henderson commented. Taken together, these papers suggest a very changed world by 2020. 

The agenda that followed included sessions on Nanotechnology, Information, Biotechnology, Logistics, Materials, 
Advanced Weaponry, and the Chinese Military, with the following presentations: 

Dr. Eric Drexler, Foresight Institute, "Nanotechnology--What ,Where and When?" 
Dr. Graham Hubler, NRL, "Micro-Electro-Mechanical Systems" 
Mr. Paul Saffo, Institute for the Future, ''The Future of the Information Revolution" 
Professor John Arquilla, NPS, "Cyberwar" 
Dr. Lucy Shapiro, Stanford, "Recombinant DNA, Prospects and Perils" 
Dr. Harley McAdams, Infernus, "Electrosystems Modeling Applications in Genetics" 
Professor Martin Shubik, Yale, "Biological Warfare" 
Mr. Earl Rubright, CINCCENT, "Changing Logistics Demands" 
RADM Wayne Meyer, USN (Ret), "System Engineering" 
Professor Terry McNelley, NPS, "Advanced Structures and Materials" 
Dr. Donald Gubser, NRL, "Cryogenic Microelectronics" 
Professor Harry Fair, University of Texas, "Advanced Weaponry" 
Dr. Larry Arnn, The Claremont Institute, "Some Eternal Constants" 
Dr. Charles Herzfeld, "Implications for National Security" 
Mr. Walt Morrow, Lincoln Laboratory of MIT, "Innovation" 
Professors Mike Melich, Dan Boger, and Mike Sovereign, NPS, "Precision Strike" 
Dr. Mike Pillsbury, OSD Office of Net Assessment, "The Future of the Chinese Military" 

Commentators on the above papers included Mr. Andrew Marshall, OSD Net Assessment, Professor Martin Shubik, Yale, 
Dr. Ed Feigenbaum, USAF, Dr. Charles Herzfeld, and ADM Bud Edny, USN (Ret.). 

The conference was attended by about 80 people. NPS has been asked to prepare a similar conference for the SSG in 
the fall of 1997. • 

THE MINE PROBLEM, continued from page 6 

complexities, coupled with the numbers and combinations of mine types on land and at sea, is proof that there can be no 
silver bullet that solves the Mine Problem. 

Abstracts of all the technical papers presented at the conference are available on the World Wide Web at 
<www.minwara.org>. The Symposium proceedings will present the full papers. 

The next Symposium will again be held at the Naval Postgraduate School and is scheduled for 5-9 April 1998. • 
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PROJECT NOTES 

RECALIBRATION DECISION SUPPORT SYSTEM 
Professor Jeffrey B. Knorr, Principal Investigator 
Department of Electrical and Computer Engineering 

The Navy has a number of ships of several different classes on which it has installed a system to intercept and geolocate 
electronic signals emitted from other platforms. Geolocation requires several lines of bearing (LOBs) obtained by direc­
tion finding (OF). Direction fi nding in the high frequency (HF) band is complicated by the fact that the antenna elements 
in the DF array interact strongly with the ship's superstructure. Thus, a DF technique such as correlation interferometry 
direction finding (CIDF}, which accounts for the effects of the ship's super-structure, is required to obtain accurate 
bearing estimates. However, the CIDF algorithm requires a calibration database of DF antenna responses and any 
changes made to the ship's super-structure after calibration may affect the accuracy of the bearing estimates. This poses a 
problem, as one must know when a topside reconfiguration will resull in the need to recalibrate a ship, a costly and time 
consuming undertaking. 

Currently, no sound methodology exists for making ship recalibration decisions. The objective of this project was to 
determine the feasibility of using a computer simulation as a recalibration decision support system. A simulation was 
developed at NPS using the same DF system software which is used aboard ship. It was constructed to accept numerical, 
scale model, or real ship data, and to display correlation and bearing error results using 20 and 30 graphic displays. 
Numerical models of DD963 Spruance Class destroyers in two different configurations were developed. The models were 
numerically calibrated and the bearing error caused by changing configuration was detennined. Experimental data were 
used to validate the simulation which has shown that application of this leading edge technology can help the Navy 
operate in a more cost effective manner. 

This work was funded by SPAW AR and involved collaboration with NRaD, Lawrence-Livermore Laboratory, NISE 
West, and Sanders-Lockheed. Professor Beny Neta, NPS Mathematics Department, assisted with numerical computa­
tions on the School's Cray, and with computer code paraJlelization. Former NRC Postdoc, Dr. Ashok Das, assisted with 
programming and data anaJysis through the School's Research Support Services Contract with Rolands & Associates. To 
date, this work has resulted in the publication of NPS-EC-96-016, "Computer Simulation of the OUTBOARD Direction 
Finding System on the 00963 Spruance Class Destroyer" (Knorr); as well as a thesis (LT Steve Robey, USN), two 
conference publications (Knorr, Knorr & Jenn) and a publication in the Applied Computational EM Society Newsletter 
(Neta & Knorr). • 

MIXER: AN EXPERil\.IENT AL TACTICAL 
DECISION AID 
Professor Alan Washburn, Principal Investigator 
Department of Operations Research 

The Naval Coastal Systems Center in Panama City, 
Florida, will distribute MIXER. a tacticaJ decision aid, 
developed by Professor Washburn and Undersea Warfare 
student, LT David Romberger, sometime this spring. 
MIXER deals with the clearance of minefields where 
multiple mine types and clearance types are present and 
where the loss of clearance resources to mines must be 
estimated along with more conventional statistics. 
MIXER is part of a package of other mine warfare 
tacticaJ decision aids being distributed to the mine 
warfare community. • 

r.= �~� 

DeclsionNet RANKS WITH 
TOP 5 DSS WEB Sl'FES 

DecisionNet (Research News, Vol. 6, No. 3), a 
collaborative project between Associate Profes­
sor Hemant Bhargava, Department of Systems 
Management, and Carnegie Mellon University, 
hf:!:S·been selected by DSS Rescareh Res0urces as 
one of the top five Decision Support System 
Web Sites. DSS Research Resourcesis a re­
source guide web site maintained by the Univer­
sity of Northern Iowa. 
(http://dss.cba.uni.edu/dss/top5.html) 

_.._.. 

: 
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PROJECT NOTES 

NUCLEAR COOPERATION BETWEEN ARGENTINA AND BRAZIL: A MODEL FOR 
NONPROLIFERATION? 
Assistant Professor Scott Tollefson, Principal Investigator 
Department of National Security Affairs 

Brazil and Argentina have the most advanced nuclear programs in Latin America. In the mid-80s, the two countries 
signed the first of numerous accords of nuclear cooperation, and in December 1991, they signed a quadripartite agreement 
with the International Atomic Energy Agency (IAEA) and the Brazilian-Argentine Agency for Accounting and Control of 
Nuclear Weapons (ABACC-Agencia Brasileiro-Argentino de Contabilidade e Controle de Materiais Nucleares) that 
allows for a full-scope IAEA safeguards of their nuclear installations. Such cooperation has led many to consider this a 
successful case of voluntary nuclear restraint. There are those, however, who suspect that the accords between Argentina 
and Brazil are nothing more than a "smoke screen" for maintaining their nuclear programs. The 1991 accord allows the 
two countries to retain full rights over any "technological secret," and to develop nuclear energy for the propulsion of 
submarines. Furthermore, the accord has not been fully implemented or tested. 

Dr. Tollefson's report to the Naval Information Warfare Activity (NIWA) utilizes the focused-comparison, case-study 
method to: first, assess the significance of nuclear cooperation between Argentina and Brazil by examining the nuclear 
accords in the context of the history of the nuclear programs in each country; second, examine the "lessons learned" from 
the Argentine-Brazilian case; and third, assess the applicability of the Argentine-Brazilian case to nuclear proliferation in 
other regions. Theoretically, the research is significant because it helps understand the causes of nuclear proliferation and 
nonproliferation. Currently, there is no agreement as to why some states decide to "go nuclear'' and why others choose to 
give up the nuclear option (including voluntary rollback). This research identifies the forces that encouraged weapons of 
mass destruction (WMD) proliferation in Argentina and Brazil, and the forces that have led to WMD nonproliferation. 
The report assesses the relative effectiveness of bilateral and multilateral mechanisms in restraining nuclear weapons 
activities. 

The research is also significant in a practical sense- namely in terms of the "demonstration effect" of the Argentine­
Brazilian model. If other nuclear proliferators sense that Argentina and Brazil are using the IAEA accord and ABACC as 
a smoke screen for attaining a nuclear weapons capability, they too may seek to follow such an approach. If, however, the 
Argentine-Brazilian model is perceived as being effective in limiting such a capability, nuclear proliferators may want to 
consider the incentives and disincentives provided by such a model, and perhaps enter into similar agreements with 
nuclear rivals. 

The report argues for the latter interpretation, and is generally optimistic about the commitment of both Argentina and 
Brazil to nuclear nonproliferation. However, the report also cautions against broad applicability of the Brazilian-Argen­
tine case to other regions, because of the unique nature of rapprochement between the two countries- namely, the col­
lapse of military regimes (regime type}, accompanied by economic integration between the two countries (economic 
model}, and closer ties to the United States (foreign policy, international linkages). + 

WA VE SHOALING ON BEACHES, continued from page 5 

in the beach, and cabled to a data acquisition system located on shore. On the continental shelf internal recording instru­
ments were deployed in moored anchors. The instruments measure pressure variations induced by waves on the seabed 
which are readily converted using wave theory to sea surface excursions. The pressure sensors can detect surface height 
changes as small as 1 mm and survive major storms (10 rn swells were recorded during Hurricane Gordon in 1994). 

The main result of these experiments has been a rigorous demonstration of the role of nonlinear interactions in the 
�s�h�~�a�l�i�n�g� transformation of waves on beaches. The experiments also provide a unique data base for validating and improv­
ing the Navy's wave and surf forecasting techniques. In the upcoming Sandy Duck experiment in the summer and fall of 
1997, about 100 instruments (including pressure sensors, current meters, and sonar altimeters to detect changes in bottom 
location) will be deployed on the beach to measure in greater detail wave shoaling and breaking processes. 

The nonlinear evolution of ocean surface waves propagating through the nearshore to the beach observed at several 
field sites is reviewed by Drs. Elgar, Herbers, and Guza in a recent issue (Vol. XL VIII, No. 3) of Naval Research 
Reviews. + 

NPS Research Page 9 February 199 



CHAIR PROFESSORSHIPS 

AGU HONORS NPS ARCTIC MARINE CHAIR 

The twentieth anniversary of the NPS Chair of Arctic Marine Science was honored at the annual meeting of the American 
Geophysical Union (AGU) in San Francisco this past December. AGU dedicated a special invited session to pay tribute to 
the Chair. Thirteen of the nineteen Chairholders attended the session each addressing two points based on their individual 
areas of specialization-those points being, "look how far we've come," and, "where do we think we should go from 
here?" Professor Robert Bourke, Chairman of the Department of Oceanography and chair administrator, presented an 
overview of the Arctic Chair, and Dr. Tom Curtin, the ONR Program Manager that sponsors the chair, discussed ONR' s 
historical involvement in polar programs. 

The Chair was established by Memorandum of Understanding between NPS and ONR in 1976. The Chair is involved 
in research, including participation in field programs, teaching and thesis advising, and interaction with Naval establish­
ments. The Chair continues to bring high visibility to polar programs at NPS as well as national and international recogni­
tion. 

The 1997 incumbent is CAPT Lawson G. Brigham, USCG (ret). CAPT Brigham retired from the Coast Guard after 
a distinguished career culminating with his command of the POLAR SEA, the first U.S. surface vessel to reach the North 
Pole. CAPT Brigham brings a wealth of operational experience to the Chair, as well as expertise in remote sensing of ice· 
covered waters, Arctic marine transportation and the Northern Sea Route. 

Previous distinguished Arctic scientists to occupy the Chair are: Warren Denner, Allan Beal, Wilford Weeks, Allen 
Milne, Peter Wadhams, Ola Johannessen, Miles McPhee, Walker Smith, Joe Niebauer, Steve Ackley, John Walsh, Bob 
Pritchard, Arne Foldvik, James Morison, John Newton, Alan Thorndike, Jim Wilson and Arnold Gordon. • 

MOU RENEWED TO SUPPORT TENCAP SPACE CHAIR AT NPS 

RADM M.J. Evans renews the relationship 
with N63 for support of the Navy TENCAP 
(Tactical Exploitation of National Capabili­
ties) Space Chair with CAPT A.W. Legrow, 
Navy TENCAP Director. Looking on (from 
left to right) are Dr. Alan Ross, incoming 
TENCAP Chair, Dr. Rudy Panholzer, 
Chairman, Space Systems Academic Group, 
and Dr. Terry Alfriend, outgoing TEN CAP 
Chair. The principal objective of the 
TENCAP Space Chair is to provide a direct 
relationship between NPS, Navy TENCAP 
(N632), and industry for mutual cooperation 
and benefit. The Chair provides a mecha­
nism by which students can gain familiarity 
and exposure to existing and emerging 
technologies within industry and the applica­
tions to Naval Space Programs and associ-

ated fleet support. The Chair also serves as Director of the NPS Research Center for Military Operations of Space and 
acts as a conduit between the NRO, other TENCAP offices and NPS on developments in space systems and space 
support to military operations. 

The incoming Chair, Dr. Alan Ross, has "superb academic and industry credentials," according to CAPT Legrow, 
and "is intimately familiar with NPS, having taught here previously from 1982-85." • 
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CHAIR PROFESSORSHIPS 

C3 CHAIR PROFESSOR RECEIVES 
ECUADOR'S JOINT CHIEFS OF STAFF 
AWARD 

Professor Orin W. Marvel, NPS Chair of Command, 
Control and Communications, was presented Ecuador's 
Joint Chiefs of Staff Award for hosting the first Joint 
Services Command and Control Conference in Ecuador in 
November. Invited by an NPS graduate currently as­
signed to the Ecuadorian Embassy, Dr. Marvel travelled 
to Ecuador to provide what he thought would be an 
information brief to a small group on what universities are 
currently doing in C3. Over 100 attended the two day 
brief and workshop including senior representatives of all 
the military services. + 

MOU ESTABLISHES INTELLIGENCE CHAIR 
PROFESSORSIIlP AT NPS 

A Memorandum of Understanding between NPS and the 
Director of Naval Intelligence was signed into effect recently 
establishing an Intelligence Chair Professorship at NPS. 
RADM M.J. Evans and RADM M.W. Cramer, Director of 
Naval Intelligence, fonnalized the agreement which adds an 
NPS faculty member dedicated to the enhancement of the 
intelligence curriculum. A ceremony formally naming the 
chair, the "Admiral Bobby Ray Inman Chair of Intelligence," 
will be held later this spring during a visit by RADM Cramer. 
Admiral Inman, now retired, was Deputy Director of Central 
Intelligence, the Director of the National Security Agency, 
and Director of Naval Intelligence. The Chair will serve as a 
senior lecturer on intelligence issues, identify research topics 
of interest to the Naval intelligence community, administer a 
visiting Intelligence Distinguished Lecturer Program, and lead 
conferences and symposia of high interest to the intelligence 
community. 

Gross Scruggs, Jr., a recent graduate of the National 
Defense University, Industrial College of the Anned Forces, 
is the first chair incumbent. Mr. Scruggs previously worked 
in the Strike and Air Warfare Department of the Office of 
Naval Intelligence. + 

UT AUSTIN PROFESSOR JOINS NPS AS 
CHAIR OF MINE WARFARE 

Dr. Thomas Muir, Assistant Director for Basic 
Research and Educational Programs at the Univer­
sity of Texas at Austin, Applied Research Labora­
tories, joined NPS in January as the Chair of Mine 
Warfare. The Chair of Mine Warfare was estab­
lished by a Memorandum of Understanding last 
year between the Director of Expeditionary 
Warfare (NBS), the Program Executive Officer, 
Mine Warfare, and the Superintendent, Naval 
Postgraduate School. The Chair is responsible for 
the coordination of Mine Warfare-related activities 
at NPS including facilitating student visits to mine 
warfare commands and research activities, plan­
ning and executing mine warfare workshops and 
symposia, and striving to make NPS the recog­
nized center-without-walls for mine warfare 
education and research. 

Dr. Muir will serve as the Chair for a two-year 
period under the auspices of an Intergovernmental 
Personnel Act (IP A) Agreement between NPS and 
UTA.+ 
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AUV CENTER MEMBERS 

Robert B. McGhee is a Professor at 
NPS with a joint appointment in the 
Dep4Ultments of Computer Science 
and Electrical and Computer 
Engineering. He completed his 
undergraduate degree at the Univer­
sity of Michigan followed by a 
Master of Science and Ph.D. in 
Electrical Engineering from the 
University of Southern California. 
Before j oining NPS in 1986, Dr. 
McGhee served with the Army as a 
Guided Missile Officer, worked 
with Hughes Aircraft as a member 
of their technical staff, and held 
academic appointments at the 
University of Southern California 
and Ohio State University. Early 
research interests were in the areas 
of guided missile electronics, legged 
robot control, image processing and 
mobile robot control. After joining 
NPS, his research turned to com­
puter graphics and artificial intelli­
gence, especially that relating to 
simulation and control of unmanned 
vehicles. Dr. McGhee is a Fellow 
of the Institute of Electrical and 
Electronic Engineers (IEEE). 

RESEARCH CENTERS 

Don Brotzman is an Assistant 
Professor in the Undersea Warfare 
Academic Group. He completed his 
B.S.E.E. at the U.S. Naval Academy 
and his Master of Science and Ph.D. 
in Computer Science at NPS. While 
serving in the Navy, Dr. Brotzman 
qualified as an Engineer Officer 
aboard nuclear-powered submarines 
and served as combined Navigator/ 
Combat Systems Officer aboard the 
USS Bremerton (SSN 698). His 
research interests include underwater 
robotics, real-time 30 computer 
graphics, artificial intelligence and 
high-performance networking. He is 
a member of the Institute of Electrical 
and Electronic Engineers (IEEE), the 
Association for Computing Machin­
ery (ACM), Special Interest Groups 
on Graphics (SIGGRAPH) and 
Communications (SIGCOMM), and 
the American Association for Artifi­
cial Intelligence (AAAI). 

David B. Marco is a Mechanical 
Engineer in the Department of 
Mechanical Engineering. He 
completed his undergraduate work 
at Oklahoma State University. 
followed by a Master of Science 
degree from the University of Texas 
at Austin and Ph.D. in Mechanical 
Engineering from NPS. His research 
interests include control systems, 
robotics and underwater vehicle 
control using multiple, networked, 
cooperating computers. Dr. 
Marco's present work involves the 
use of high frequency sonar for local 
navigation and precision control of 
Autonomous Underwater Vehicles. 
Dr. Marco is a member of the 
American Society of Mechanical 
Engineers and the National Society 
for Professional Engineers. Results 
from Dr. Marco's Ph.D. work have 
been published in Autonomous 
Robots. 

Two Ph.D. Students, CDR Mike Holden and LT Jeff Reidel, are considered ex­
officio members as they pursue their dissertation research with the Center 
faculty. The Center is also hosting the sabbatical leave of Professor Antonio 
Pascual of the Instituto de Systemas y Roboticas at the University of Lisbon. 
Portugal, and the post-doctoral study period of Dr. loon Sur, LCDR, Korean 
Navy.• 
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RESEARCH CENTERS 

CENTER FOR INFOSEC RESEARCH 
(CISR) ESTABLISHED 

The Center for INFOSEC (Information Systems 
Security) Studies and Research was formed in 
October 1996. Under the direction of Assistant 
Professor Cynthia Irvine, Department of 
Computer Science, the Center will provide 
military officers with basic and advanced 
education in the area of computer and informa­
tion systems security. CISR will work with 
DoN, DoD and other government agencies to 
ensure that military officers with advanced 
degrees in computer science/computer security 
are prepared to fill critical positions at vital 
commands and agencies. The Center also 
intends to be a continuing source of high-quality 
information systems security research focused 
on problems of critical importance to the mili­
tary services and government. Funding from the 
National Security Agency, Defense Infonnation 
Systems Agency, SPAW AR and DARPA 
support CISR. 

In addition to Dr. Irvine, CISR members 
include Associate Professor Gilbert Lundy, 
Associate Professor Neil Rowe, Associate 
Professor Timothy Shimeall, Assistant Profes­
sor Dennis Volpano, Adjunct Professor Daniel 
Warren, and Paul Clark of the Department of 
Computer Science. The Center is presently 
supporting six students scheduled for September 
'97 graduation. Thesis topics include: Intrusion 
Detection in Real-Time in a Multi-Node Multi­
Host Environment, Comparative Analysis of 
Commercial Off-the-Shelf (COTS) Encryption 
Products for Use in Transmitting Sensitive but 
Unclassified (SBU) Data, A High Assurance 
Label-Based Mail Service for LANs, Security 
Analysis for a Management System for Hetero­
geneous Networks (MSHN), Security Issues in 
the JMCIS-Ashore Command and Control 
System, and Practical Applications of Real-Time 
Intrusion Detection in a Multi-Node Environ­
ment. (http://www.cs.ops.navy.mil/research/ 
cisr/) + 

NA VY-NASA PARTNERSHIP CONTINUES 

The Memorandum of Understanding between NPS and 
NASA-Ames Research Center was renewed to continue a 
partnership which began in 1986. The Institute was formed to 
foster cooperation in areas of mutual interest involving studies 
in aeronautics and astronautics and related technologies. This 
is of critical importance to NASA and to the Navy because of 
the increasing complexity of aircraft and missile systems and 
the requirement to maneuver with safety and full control 
authority under ever more demanding circumstances. Distin­
guished Professor of Aeronautics and Astronautics Max 
Platzer has directed the efforts of the Institute since its 
inception. The Institute supports on-going research efforts 
sponsored by ARO, AFOSR, NA VAIR. and NA WC, and a 
Cooperative Research and Development Agreement 
(CRADA) with McDonnell Douglas Aircraft Corporation. 
The Institute has also supported over 40 master's, engineer's 
and doctoral students and serves as a field trip site for several 
courses offered by the Department of Aeronautics and Astro­
nautics. + 

CENTER FOR AUV RESEARCH: THE NPS PHOENIX 
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COOPERATIVE PROGRAMS 

NPS WORKING TO ENHANCE COOPERATIVE PROGRAM WITH THE 
FEDERAL REPUBLIC OF GERMANY 

Dr. Kuhn, Commissioner of the Federal 
Armed Forces Universities, and Lt Col 
Pogarell of the Ministry of Defence, Bonn, 
Germany, visited NPS in October. The 
purpose of the visit was to discuss the 
future, using the past as a stepping stone. 

A formal agreement between the 
Federal Minister of Defense of the Federal 
Republic of Germany and the Secretary of 
Defense of the United States of America 
was entered into in February 1980. This 
agreement outlines the policy for an ex­
change of professors between the Federal 
Armed Forces Universities in Munich and 
Hamburg and the Naval Postgraduate 
School. The exchange is designed to 
enhance the mutual understanding for 
methods of accomplishing scientific train­
ing and to continue and expand cooperation 
in the solving of joint research problems. 

, .a 

Rudy Panho/zer, Dean of Engineering and Computational Sciences, and 
RADM M.J. Evans, Superintendent, are pictured with Dr. Kuhn, Commis­
sioner of the Federal Armed Forces Universities, and Lt Col Pogarell of 
the Ministry of Defence, Bonn, Gennany, during a recent visit to NPS. 

The exchange is open to participation by professors from all departments of the respective universities. 
During the October visit, discussions aimed at enhancing the cooperative spirit of the agreement by allowing, on a 

case by case basis, certain students of either university who are engaged in thesis research with their respective professors 
to perform portions of their thesis research at the host institution if this enhances cooperative research projects between 
the partner institutions. Steps are being taken to arrange for the formal modification to the 1980 agreement to include the 
student exchange. + 

TECHNICAL SHORT COURSE OFFERED 

The Naval Postgraduate School will present a Technology Review and Update for Technical Personnel Short Course the 
last fuH week in April (tentatively scheduled for 21-25 April 1997). This course is intended for military and civilian 
technical personnel who are interested in refreshing and updating their knowledge in the technical areas outlined below. 
Participants in the course are expected to be involved in one or more of the technical areas listed. This course provides an 
exceHent overview of the subject matter as well as keying in on the more practical aspects and applications encountered on 
the job. Topics covered will include: 

-Radar 
-Microsensors and Microactuators 
·Software Engineering Developments 

-Digital Integrated Circuits 
-Role of Information Warfare 
-Optical Sensing Technology 

·Linear Integrated Circuits 
-Fuzzy Logic and Neural 
Networks 

Further information regarding course content can be obtained from Professor Rudolf Panholzer, rpanholzer@nps. 
navy.mil (e-mail). Registration information can be obtained by calling (408)656-2948 (commeicial), 878·2948 (DSN). 
Information about the course is also available via the World Wide Web at www.sp.nps.navy.mil. 

Review and updates are being planned in additional technical areas. Dates will be posted as soon as they are con­
firmed. + 

1 
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TECHNOLOGY TRANSFER UPDATE 

PA TENT ISSUED TO MECHANICAL 
ENGINEERING PROFESSOR AND 
STUDENT 

Associate Professor Indranath Dutta, 
Department of Mechanical Engineering, and 
former NPS student, David Lascurian, were 
issued a U.S. Patent for their invention, 
"Constant-Depth Scratch Test for the Quanti­
fication of Interfacial Shear Strength at Film· 
Substrate Interfaces,'' (U.S. Patent No. 
5,546,797). This patent reveals a technique to 
quantitatively determine the shear strength of 
interfaces between thin metallic or nonmetal· 
lie films and metal or ceramic substrates. The 
test overcomes two problems associated with 
other types of scratch tests, namely the 
instrumental complexity required for real-time 
detection of interfacial failure, and the inabil­
ity to quantify interfacial strength. These 
problems are circumvented by maintaining a 
constant depth during scratching through the 
coating and the substrate, monitoring the 
horizontal and vertical forces to sustain the 
constant depth scratch, and finally by using a 
model to analyze the test results to quantify 
the interfacial shear strength. Unlike other 
scratch tests, this test is capable of measuring 
interf acial shear strength as a function of 
position on the film-substrate sample. • 

SPONSOR VISITS NPS SPACE PROGRAM 

Before retiring, V ADM Walter Davis, former Navy 
Director of Space and Electronic Warfare, visited 
the students and faculty of the Space Systems 
Academic Group to discuss the many space-related 
programs ongoing at NPS. V ADM Davis stressed 
the importance of maintaining the Navy's Space 
Program as the Navy is the largest military user of 
satellite technology. • 

TECHNOLOGY TRANSFER UPDATE 

In the past year, three Cooperative Research and Development 
Agreements (CRADAs) have been signed with outside partners and 
four others are in the process of negotiation. One of the new 
CRADAs allows NPS and the Foundation of California State 
University, Monterey Bay, to pursue joint research in support of a 
program in Acoustic Monitoring of Global Ocean Climate which is 
part of the Strategic Environmental Research and Development 
Program. The second CRADA facilitates a joint investigation, with 
California State University's Moss Landing Marine Laboratories, of 
the nature and extent of environmental problems in the ocean on and 
around recently closed military bases. Under the tenns of the third 
CRADA, NPS faculty and students will perform research and 
consultant services in the field of liquid-fueled, pulse-detonation 
engine development with a private company. 

CRADAs currently under negotiation will enable NPS to: 
conduct research on aircrew-centered system design related to the 
Hyper-X Drop Model; investigate the use of commercial satellite 
communications for the purpose of extending the Internet to mobile 
platforms, including ships at sea; evaluate a new "Free Rotor" 
concept for silencing reciprocating machinery such as air compres­
sors and Diesel engines; and to use Satellite Tool Kit Software for 
teaching and evaluation purposes. 

Cooperative Research and Development Agreements allow NPS 
to make Government facilities, scientific know-how, and intellectual 
property available for collaborative ventures with outside partners 
and for the development of commercial products. Royalty income 
derived from CRADA licences is shared by the School and faculty 
members. For further details of the CRADA process, please contact 
the Research Office. • 
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28 Jan 97 
21Feb97 
05Mar97 
01 Apr97 
15 Apr97 

15May97 

16 Jun 97 

01Jul97 

15 Jul 97 
01 Aug97 

01 Oct 97-30 Sep 98 
30Sep 98 

Nov-Dec98 
Feb99 

DIRECT FUNDED RESEARCH 

PROPOSED FY98 DFR SCHEDULE 
Instructions Issued for Preparation of Department/Group Research Plans 
Department/Group Research Plans due to Division Dean 
Complete Division Research Plans 
Publish NPS Research Plan 
Strategy and Guidelines Issued for Thrust Area Research (Merit, Cost-Sharing, 
etc.), Recapitalization of Major Scientific Equipment and IJW A Research 
Proposals due for all DFR Programs* (Thrust Areas, Major Scientific Equipment, 
IJWA) 
Department/Group Selections/Written Justifications for Thrust Area Research and 
Major Scientific Equipment 
IJW A Selection Board Prioritizes (Written) Proposals 
Department/Group Chair and Dean Approvals for all Proposals 
Director UW A Notification of FY98 Allocations to Deans/Chairs 
Research Board Prioritizes Requests for Major Scientific Equipment 
09 Approval and Notification of FY98 Allocations for Thrust Area Research and 
Major Scientific Equipment (Pending receipt of FY98 DFR Funds) 
Director UW A Notification of FY98 Allocations to Individual Investigators 
(Pending Receipt of FY98 UW A Funds) 
Performance of Research and/or Utilization of Major Scientific Equipment 
Summary of Accomplishments and/or Utilization of Major Scientific Equipment 
due to 09 
Internal/External Evaluations 
Publish Summary of Evaluations 

*NOTE: RIP proposals are required one month before initiation of research and have the same approval 
process as for Thrust Area proposals. 

FROM THE DEAN, continued from page 1 

Groups may have a broad range of required thrust areas which may require a more uniform distribution of available funds. 
Each Department/Group Research Plan will be approved by the Department/Group Research Committee, the Department/ 
Group Chair, the Division Dean and the Dean of Research. Each Division will then have a research plan and these will be 
compiled and published as an NPS Research Plan. This plan will be updated yearly and will provide a written "needs 
justification•• for the NPS operating funds allocated to the DFR program. 

I believe that each Department/Group knows best how to utilize available resources. Thus, merit and cost-sharing 
proposals can both be utilized, if justified by the Research Plan. How we utilize the funds must also pass the scrutiny of 
anyone examining NPS. At the beginning of each fiscal year, the utilization of the previous year's DFR funds will be 
evaluated. The Research Board will help to finalize the inrernal and external evaluation process. The results of the 
evaluations will be made available in time for the proposal approval process in the following year. To facilitate both the 
approval and evaluation processes all requests for DFR funds will require a proposal with stated objectives and 
deliverables. More details of the DFR program for FY98 will be distributed in February 1997 and discussed at a Deans/ 
Chairs meeting and at meetings of the Research Board. (A proposed timeline for the FY98 program is outlined above). 

We will try to make the process as simple as possible. but we must have a DFR program which is of high quality in 
the eyes of any internal or external evaluator, and it must be readily apparent how our utilization of the funds improves 
our ability to meet the NPS Mission and the related NPS Research Plan. • 
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AERONAUTICS AND 
ASTRONAUTICS 

L.W. Carr and M .S. 
Chandrasekhara, "Compressibility 
Effects on Dynamic Stall," Progress 
in Aerospace Sciences, Vol. 32, pp. 
523-573, 1996. 

COMMAND, CONTROL & 
COMMUNICATIONS (C3) 

O.E. Marvel, "The Use of 
Simulation in the Planning of Fully 
Automated TMD," ICCRTS 96, 
Bosworth, UK, September 1996. 

P.H. Moose, "The Communica­
tions Environment of 2010: Difficul­
ties in Forecasting," Proceedings of 
the 2nd International Command and 
Control Research and Technology 
Symposium, Market Bosworth, 
Warwickshire, UK. 24-26 September 
1996. 

CO:MPUTER SCIENCE 
C. Boyd and R.P. Darken, 

"Psychological Issues of Virtual 
Environment Interfaces: A CID 96 
Workshop," SIGCHI Bulletin, Vol. 
28, No. 4, pp. 49-53, 1996. 

D.L. Currie and C. Irvine, 
"Sunnounting the Effects of Lossy 
Compression on Steganography," 
Proceedings of the National Infor­
mation System Security Conference, 
pp. 194-210, Baltimore, MD, 
October 1996. 

D.B. Marco, A.J. Healey, and 
R.B. McGhee, "Autonomous 
Underwater Vehicles: Hybrid 
Control of Mission and Motion," 
Autonomous Robots, Vol. 3, pp. 169-
186, September 1996. 

S. McMillian, D.E. Orin, and 
R.B. McGbee, "A Computational 
Framework for Simulation of 
Underwater Robotic Vehicle Sys­
tems," Autonomous Robots, Vol 3, 
pp. 253-268, September 1996. 

D. Volpano, G. Smith, and C. 
Irvine, "A Sound Type System for 
Secure Aow Analysis," Journal of 
Computer Security, Vol. 4, No. 3, pp. 
1-21, 1996. 

G. Xie and S.S. Lam, "An Effi ­
cient Adaptive Search Algorithm for 
Scheduling Real-Time Traffic,'' 
Proceedings of 1996 IEEE Interna­
tional Conference on Network Proto­
cols (IEEE ICNP '96), Columbus, OH, 
October 1996. 

G. Xie, "An Efficient Adaptive 
Search Algorithm for Scheduling 
Real-Time Traffic," paper presented 
at the 1996 IEEE International 
Conference on Network Protocols 
(IEEE ICNP '96), Columbus, OH, 
October 1996. 

G. Xie, "Burst-based QoS for 
Broadband Networks," paper pre­
sented at the 7th Maryland Workshop 
on Very High Speed Networks, 
University of Maryland at Baltimore 
County, MD, 6 November 1996. 

ELECTRICAL AND 
COMPUTER ENGINEERING 

R.J. Barsanti and M.P. Fargues, 
"Wavelets-based Denoising of Acous­
tic Transients," Proceedings of the 
30th Asilomar Conference on Signals, 
Systems, and Computers, Pacific 
Grove, CA, 3-6 November 1996. 

M.P. Fargues and I. Lelalds, 
"Application of the Two-Dimensional 
Cepstrum to Speaker Identification,'' 
Proceedings of Signal and Image 
Processing 1996, Orlando, FL, 11-14 
November 1996. 

R. Hippenstiel and Y. Payal, 
"Wavelet Based Transmitter Identifi­
cation," paper presented at the 4th 
International Symposium on Signal 
Processing and its Applications 
(ISSPA '96), Goldcoast, Australia, 
25-28 August 1996. 

N. Khalil and R. Hippenstiel, 
"Wavelet Transfonns of Correlation 

Functions," paper presented at the 30th 
Asilomar Conference on Signals, 
Systems, and Computers, Pacific 
Grove, CA, 3-6November1996. 

C.-H. Lee and R. North, "Decen­
tralized Power Management in RF 
Mesh Networks for Frequency Reuse," 
paper presented at the 30th Asilomar 
Conference on Signals, Systems, and 
Computers, Pacific Grove, CA, 3-6 
November 1996. 

C.-H. Lee, "RF Link Power Control 
with Field Test Data," paper presented 
at the 30th Asilomar Conference on 
Signals, Systems, and Computers, 
Pacific Grove, CA, 3-6 November 
1996. 

P.H. Moose, "COFDM Modem 
Design for High Data Rate UHF LOS 
Maritime RF Networks," invited 
lecture, IEEE Signal Processing and 
Communications Sociebes, San Diego 
Section, San Diego State University, 
CA, 12 September 1996. 

P.E. Pace, "Command and Control 
Frequency Management and Communi­
cation Technologies for the Battle­
field," paper presented at the Swedish 
War College Workshop '96, 
Stockholm, Sweden, 26 November 
1996. 

P.E. Pace and A. Rowe, "Distrib­
uted Sensor Time-Space-Position 
Infonnation Systems for Captive-Carry 
Field Experiments," presented to the 
Tactical Electronic Warfare Division, 
Naval Research Laboratory, Washing­
ton, DC, 6 December 1996. 

J. Powers and T. Ha, "Optical 
FDMA Networks: A Discrete Time 
Approach," paper presented at the 1996 
IEEE Military Communications 
Conference, McLean, VA, 22 October 
1996. 

J. Powers, "Acoustical Imaging 
from the Perspective of the Acoustical 
Imaging Symposia," invited paper 
presented at the 3rd Joint Meeting of 
the Acoustical Society of America and 

-- continued on page 18 
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the Acoustical Society of Japan, 
Honolulu, HI, 5 December 1996. 

Prof. J. Powers chaired a session on 
Acoustical Imaging at the International 
Conference on Imaging and Image 
Processing Technology, University of 
California, Santa Barbara, CA, 10 
December 1996. 

T. Scott, G. Coutu, and M.P. 
Fargues, "Adaptive Octave Filter Bank 
with Adaptive Magnitude and Phase," 
Proceedings of the 30th Asilomar 
Conference on Signals, Systems, and 
Computers, Pacific Grove, CA, 3-6 
November 1996. 

C. Robertson and M.D. Theodoss, 
"Performance of the FFH/BFSK Self­
Norrnalized Receiver with Convolu­
tional Coding and Soft Decision 
Decoding over Rician Fading Channels 
with Partial-Band Noise Interference," 
presented at the 1996 IEEE Military 
Communications Conference 
{Mn.COM '96), October 1996 and 
published in MJLCOM '96 Proceed­
ings. 

Professor Charles �T�h�e�r�r�i�e�~� 
Department of ·Electrical and 
Co �~�.� t ,. li'RM .. -.4..... . �~� _ �,�. �~�P�U� er �~�~�&�.�U�f�j�'� �~ �J�~� 

Distiiiguisbed Lecturer for the 
IEEE Signal �·�~�n�g� Society 
for the �-�~� 1996 and haS been 
'-jo.._ y ' ·'- �~� �~� ""1Wo. �~�· �·� :-..-·· 

giving.taik1fto chapters Jn,,the 
U!S. and abroad. He-recently 

·· returiled from a lecture tour in 
�~�.� �. �~ �.� n.-10M. ... R'P."· -1'-

Europe where he visited chap· 
ters in Francie, �~�n� and 
�~�~�e�y�.� Qr. Therrien pre­
sented a lecture entitled, "Opti· 
mum Nonlinear �S�~�s� and 
IJlgher Order Statistics;" to the 
IEEE Slgnat Processing Society, 
Northern California Chapter, 
'!t Santa Clara University, 
December 1996. 

Prof. C. Robertson has been 
selected as General Chairman of the 
1997 Communication Theory 
Workshop to be held in April 1997. 

T. Sasao and J.T. Butler, 
"Planar Decision Diagrams for 
Multiple-Valued Functions," invited 
paper in inaugural issue of a new 
journal, Multiple-Valued Logic - An 
International Journal, Vol. 1, No. l, 
pp. 39-64, 1996. 

T.R. Weatherford, P.W. 
Marshall, M. Carts, C.J. Dale, D. 
McMorrow, M. Twigg, A. 
Peczalski, and S. Baier, "Soft Error 
ImmuneLTGaAs ICs,11 paper 
presented and published at the IEEE 
1996 GaAs IC Symposium, Or­
lando, FL, 6 November 1996. 

INFORMATION WARFARE 
J. Arquilla, "The Intractable 

Problem of Regional Powers," 
ORBJS, Vol. 40, pp. 609-621, Fall 
1996. 

J. �A�r�q �l�l�i�l�l�~� "Cyberspace 
Security and Safety," Ditchley 
Foundation Conference, Los 
Angeles, CA, November 1996. 

J. �A�r�q�u�i�l�l�~� "Information and 
Expeditionary Warfare to the 
Strategic Studies Group," presented 
at the Mine Warfare Conference, 
Naval Postgraduate School, 
Monterey, CA, 17-21 November 
1996. 

MATHEMATICS 
D.W. Fausett, "Least Squares 

Problems with Kronecker Product 
Structure," presented talk at the 
ODE to Linear Algebra and Ratio­
nal Approximation, Naval Post­
graduate School, Monterey, CA, 1-2 
November 1996. 

R. Franke and K . Salkauskas, 
"Localization of Multivariate 
Interpolation and Smoothing 

Methods," Journal of Computational 
and Applied Math, Vol. 73, No. 1-2, 
pp. 79-94, October 1996. 

Assistant•Professor John 
�~�r�q�u�i�J�l�a�,� W otmatjog �W�a�r�~� 

fare Academic Group, was 
named "Netizen of. tlie 
MohtJI," by W°U'itf Mwzil!e 
in recognition of,efforts to use 
iDformation·tedm()logy-to 
BsSistin·c> _,. u" ·CloseCI �·�~� �~� �~�;� �~� �p�e�~� .. P 
societies. 

�P�r�o�f�~�r� Arquilla's book, 

1 
�F�~�"�f�!�!� Troy to JE_nt,,bbe: SpecU!.l 0 
operations in Ancient and 
Modem 7imes((University 
Press of America), was re­
cently·afeatured selection of 
�~�e� Military Book �G�J�.�g�~�.� The 
book is also included in �~�e� 
cunicula at West Point and 
Annapolis. 

MECHANICAL 
ENGINEERING 

A.G. Fox, M.W. Eakes, and G.L. 
Franke, "The Effect of Small 
Changes in Flux Basicity on the 
Acicu]ar Ferrite Content and Me­
chanical Properties of Submerged Arc 
Weld Metal of Navy HY-100 Steel," 
Welding Journal, Vol. 75t No. 10t pp. 
330-342, 1996. 

A.G. Fox, M.W. Eakes, and R.J. 
Wong, "The Effect of Cover Gas 
Composition on the Microstructure 
and Mechanical Properties of Gas­
Metal-Arc Weld Metal of Navy 
HSLA-100 Steel," presented at the 
Joining of High-Performance Materi· 
als Conference, Columbus. OH, 6-8 
November 1996. 

A. Gopinatb, D.R. Harder, and 
M. Bridenstine, "Convective Heat 

-- continued on page 19 
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Transfer from a Cylinder in a Reso­
nant Acoustic Field, ti paper presented 
at the Acoustical Society Meeting, 
Honolulu, HI, 2-6 December 1996. 

Prof. A. Gopinath organized and 
chaired two sessions on "Heat 
Transfer in Microgravity Systems," at 
the ASME International Congress 
and Exposition, Atlanta, GA, 17-22 
November 1996. 

K.M. Knowles, A. Kumar, and 
A.G. Fox, "Microstructural Charac­
terization of As-Processed and 
Oxidized Si-C-0 Fiber-Reinforced 
Barium Magnesium Aluminosili­
cates," presented at the Microscopy 
of Oxidation ill Conference, Cam­
bridge, UK. September 1996. 

E.S.K. Menon, A. Kumar, I. 
Dutta, and A.G. Fox, "Elemental 
Distributions Near Interfaces -
Experimental Studies, ti presented at 
the TMS Fall Meeting, Cincinnati, 
OH, 6-10 October 1996. 

Prof. T. Sarpkaya served as an 
external member of an Engineering 
Doctoral Committee at the University 
of Western Australia and of another 
Doctoral Committee at the University 
of Stellenbosch in South Africa. The 
first dealt with waves forces on 
Offshore Structures and the second 
with time-dependent flow about bluff 
bodies. 

METEOROLOGY 
Three Meteorology faculty 

participated in an ONR Tropical 
Cyclone Symposium in Melbourne, 
Australia, that summarized advance­
ments during the past decade and also 
planned future research activities. 
CDR L. Carr, with Prof. R. 
Elsberry, presented one of the four 
keynote addresses, and described 
their systematic approach to tropical 
cyclone track forecasting. Prof. R. 
Elsberry was also a co-author on the 

keynote address on tropical cyclone 
motion, gave a retrospective talk on 
tropical cyclone motion research at 
NPS, and organized the workshop on 
future research opportunities. Prof. P. 
Harr summarized his contributions on 
tropical cyclone motion and structure 
characteristics in response to large­
scale variability in the tropics and to 
mesoscale convective systems. Prof. 
Harr also was one of the six working 
group leaders during the workshop 
portion. 

Profs. K. Davidson and C. Wash 
organized and hosted a third workshop 
on assessing near-swface radar 
refraction conditions over the sea. 
This workshop was conducted at the 
request of the Naval Space and 
Warfare Command (PMW-185), the 
Aegis Program Manager (PMS 400), 
and the Office of Naval Research. The 
near-surface refraction profiles over 
the sea determine the occurrence of a 
frequently occurring radar duct, the 
evaporation duct. The primary 
objective was to formulate/choose 
appropriate models and in situ mea­
surements for estimating the magni­
tude and variation of the evaporation 
duct. Between 20 and 25 were in 
attendance, to include research and 
weapon system program managers, 
Navy and NOAA laboratory research­
ers, and researchers from academia. 

Prof. K. Davidson has been made a 
member of two separate Integrated 
Process Teams (IPTs) dealing with 
measurement systems. One of these 
IPTs is to establish guidelines and 
approaches for obtaining advances in 
Precision Air Delivery (PAD). The 
Air Force has identified PAD as an 
area requiring a basic research pro­
gram to investigate key enabling 
technologies necessary to support 
precision delivery of a wide range of 
cargo to the warfighter. Atmospheric 

measurement technology, both in situ 
and remote, is important in this. The 
technology subgroup of the IPT met at 
Wright-Patterson AFB from 31 
October - 1 November 1996 to 
evaluate proposal areas for FY97 
starts. The second IPT will deal with 
the development and implementation 
of wind systems and of METOC, in 
addition to wind, observation sensors 
and acquisition/display systems on 
replacement on new ship construction 
or in service ships. This IPT will be 
NAVAIR's (PMA 251), and will 
respond to requirements established 
by the Oceanographer of the Navy 
(N096), the sponsor of the Air-Ocean 
curriculum. 

C.C. Wackennan, C.L. 
Rufenach, R.A. Shuchman, J.A. 
Johannessen, and K.L. Davidson, 
"Wind Vector Retrieval Using ERS-1 
Synthetic Aperture Radar Imagery," 
IEEE Transactions on Geoscience 
and Remote Sensing, Vol. 34, No. 6, 
pp. 1343-1352, November 1996. The 
paper is the result of collaborative 
efforts during European Remote 
Sensing (ERS-112) satellite calibra­
tion/validation off the west Norwe­
gian coast. 

NATIONAL SECURITY 
AFFAIRS 

S.D. Tollefson, "Nuclear Restraint: 
Argentina and Brazil," paper pre­
sented at the 1996 Meeting of the 
International Security Studies Sec­
tions of the International Studies 
Association, Atlanta, GA, 2 Novem­
ber 1996. 

Prof. S.D. Tollefson submitted his 
study on "Nuclear Cooperation 
Between Argentina and Brazil: A 
Model for Nonproliferation?" to the 
sponsor, Naval Information Warfare 
Activity, September 1996. 

-- continued on page 20 
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OCEANOGRAPHY 
W. Cai and P.C. Chu, "Ocean 

Climate Drift and Interdecadal 
Oscillation Due to a Change in 
Thermal Damping." Journal of 
Climate, American Meteorlogical 
Society, Vol. 9, pp. 2821-2833. 
1996. 

P.C. Chu, "Towards Accurate 
Littoral Zone Prediction," invited 
presentation at the USA-UK Ocean 
Modeling Workshop, Monterey, CA, 
8-10 October 1996. 

P.C. Chu, "Air-Ice-Ocean 
Feedback Mechanisms for the Global 
Climate Change," invited presenta­
tion at the International Workshop on 
the Effects of Polar Processes on 
Global Climate, Cancun, Mexico, 
13-16 November 1996. Prof. Chu 
was one of the organizers for this 
workshop. 

P.C. Chu and C.W. Fan, MSixth­
Order Combat Scheme for Ocean 
Numerical Models," American 
Geophysical Union Fall Meeting, 
San Francisco, CA, 15-19 December 
1996. 

Prof. P. Chu has initiated a multi­
institutional program called, "Envi­
ronmental Effects on Joint Warfare 
Analysis,'' to include the Naval 
Postgraduate School. the Naval 
Oceanographic Office. the Army's 
Coastal Engineering Research Center 
(CERC), and the Center for Air-Sea 
Technology (CAST) of Mississippi 
State University. Because of Dr. 
Chu's role in military environmental 
research, he has been elected as a co­
chairman of WG-16 (Military 
Environmental Factors) of the 
Military Operations Research 
Society. 

L.L. Ehret, P.C. Chu, N. 
Edmons, and H.C. Tseng, "Circula­
tion and Thermal Structure of the 
South China Sea," presented at the 
American Geophysical Union Fall 

Meeting, San Francisco, CA , 15-19 
December 1996. 

-

Congratulations to Edward 
M. Thornton, �D�e �p�a�~�e�J�I�~� of 
Oceanography, and Krleale 
T. Marshall, -Department of 
�Q�p�e�r�a�t�i �~�~ �, �R�e�s�e�w �c �h�,� op 
teeeiving the hononu-y-title 
of Distinguishedl'rofessor. 

OPERATIONS RESEARCH 
Prof. P. Jacobs was elected as a 

member of the Electorate Nominating 
Committee of the Section on Statistics 
(U) of the American Association for 
the Advancement of Science. 

SYSTEMS MANAGEMENT 
Prof. 8. Barrios-Choplin has been 

named to the Fetzer lnstitute's Inter­
national Network for Relationship 
Centered Health Care. The Institute, 
a private non-profit organization 
selected 72 founding members from 
the fields of medicine, psychology, 
and organization science to create the 
network. The goal is to explore the 
role of relationships between patients 
and providers on outcomes of healing 
and health. The institute is interested 
in the mind/body connection, and has 
sponsored the PBS series by Bill 
Moyers based on his book, Healing 
and the Mind, and has published a 
book in conjunction with Consumer 
Reports, Mind/Body Medicine. 

T. Bui and M.F. Shakun, "Nego­
tiation Processes, Evolutionary 
Systems Design, and NEGOTIA­
TOR," Group Decision and Negotia· 
tion, Vol. 5, No. 4-5-6, pp. 339-353, 
October 1996. 

M.J. Eitelberg, "The All-Volun-

teer Force After Twenty Years," in 
J.E. Fredland, C.Gilroy, R.D. Little, 
and W.S. Sell man, eds., Profession-
als on the Front Line: Two Decades D 
of the All-Volunteer Force, pp. 66-
98, 1996. 

K.J. Euske and A. Riccaboni, 
"Stability to Profitability: Credito 
Italiano from State Owned to Market 
Oriented," paper presented at the 
AOS Conference on Comparative 
Management Accounting, Certosa di 
Pontignano, Universita di Siena, 7-9 
November 1996. 

K.J. Euske and R.S. Player, 
"Leveraging Management Improve­
ment Techniques,'' Sloan Manage­
ment Review, Vol. 38, No. 1. pp. 69-
79, Fall 1996. 

B. Mak and T. Bui, "Modeling 
Experts' Consensual Judgments for 
New Product Entry Timing," IEEE 
Transactions on Systems, Man, and 
Cybernetics, Vol. 26, No. 5, pp. 659-
667, September 1996. 

M. Nissen, "Knowledge-Based 
Reengineering," presented at the 3rd 
National Business Process 
Reengineering Conference, Washing­
ton, DC, 16-19 September 1996. 
(This presentation may be down­
loaded from: http://vislab­
www.ops.navy. mil/-menissen/ 
presentations/nbpr96.ppt). 

N.F. Schneidewind, "NASA 
Shuttle Software Maintenance 
Evolution." Proceedings of lntema· 
tional Conference on Software 
Maintenance, pp. 38-40, Monterey, 
CA, 4-8 November 1996. 

N.F. Schneidewind, "Software 
Reliability Engineering Program: 
Implementation Support," Technical 
Support Plan, Marine Corps Tactical 
Support Activity , Camp Pendleton, 
CA, 28 November 1996. 

N.F. Schneidewind, "NASA 
Space Shuttle Software Risk Analy­
sis," presented at the Workshop on 

-- continued on page 2 J 
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Empirical Studies in Software 
Maintenance, Monterey, CA, 8 
November 1996. 

N.F. Schneidewind, "Tutorial on 
a Methodology for Software Quality 
Metrics for Maintenance," Tutorial 
Notes, International Conference on 
Software Maintenance, Monterey, 
CA, 4 November 1996. 

N.F. Schneidewind, "Software 
Reliability Engineering for Client­
Server Systems," presented at and 
printed in Proceedings of the 7th 
International Symposium on Soft­
ware Reliability Engineering, pp. 
226-235, White Plains, NY, 29 
October 1996. 

N.F. Schneidewind, "Methodol­
ogy for Validating Software 
Metrics," IEEE Transactions on 
Software Engineering, Vol . 18, No. 
5, May 1992, pp. 410-422, reprinted 
in "Applying Software Metrics," 
IEEE Software, P. Oman and S. L. 
Pfleeger, eds., November 1996. 

N.F. Schneidewind, "Reliability 
Modeling for Safety Critical Soft­
ware," IEEE Transactions on 
Reliability, December 1996. 

N.F. Schneidewind, "Integration 
of Software Process and Product 
Quality," Proceedings of the Second 
World Conference on Integrated 
Design and Process Technology, 
Austin, TX, 2-6 December 1996. 

N.F. Schneidewind, "Tutorial on 
Software Reliability Engineering for 
Client-Server Systems," Tutorial 
Notes, the 7th International Sympo­
sium on Software Reliability Engi­
neering, White Plains, NY, 29 
October 1996. 

N.F. Schneidewind, "Data 
Collection Demonstration and 
Software Reliability Modeling for a 
Multi-Function Distributed System," 
20th Annual Software Engineering 
Workshop, NASA Goddard, 

Eiofe)sor Norman 
St;_bneidewind, Department 
of.Systems �~�e�m�e�n�t�,� 

�v�i�S�i�t�~� the NASA Johnson 
Space Center and Lockheed­
�~� (Shuttle .flight 
software development 
�o�o�~�t�n�i�c�t�o�r�) �1 �i�p� Houston to 
djscuss bis latest"research 

�, �p�r�o�j�~ �- "Relatin,g Risk tO 
�S�O�~�@�n� �' �R�~ �_�q�u�l�r�e�m�e�n�t� 

Changes to.Software.Reti­
�~�b�j�l�i�t�y�.�"� �H�e �· �~� visited 
Mission Control·during·the 
�~�~�e� of American and 
Russiaii crew members after 
AtlantiS had cloCked with 
�~�'� �a�n�!�l �· �~�e� Shuttle A vion­
ks Integration Lab, where 
complete Simulations of 
Shuttle missio'Ds ana astro-:. 
�~�p�M�r�@�J�n�!�U�-�g �, �a�r�e� performed, 
�~ �· �a�n �·� actual1 Shuttle 
vetiide. 

Greenbelt. MD, 4December1996. 
K. Snider, "DA WIA and the 

Price of Professionalism," Acquisi­
tion Review Quarterly, Vol. 3, No. 
2,pp.97-107, 1996. 

K. Thomas and E. Jansen, 
"Intrinsic Motivation in the Mili­
tary: Models and Strategic Impor­
tance," Technical Report, NPS-SM-
96-001, Naval Postgraduate School, 
Monterey, CA, September 1996. 

R.A. Weitzman, "The Rasch 
Model Plus Guessing," Educational 
and Psychological Measurement, 
Vol. 56, No. 5, pp. 779-790, 
October 1996. 

DEFENSE RESOURCE 
MANAGEMENT 
INSTITUTE 

P. Fachon and F. Melese, "A 
Model of Periodic Job Training," 
International Advances in Econom· 
ics Research, Vol. 2, pp. 457-470, 
November 1996. 

J. Felli and G. Hazen, "Using 
the Expected Value of Perfect 
Information as the 'Gold Standard' 
for Problem Sensitivity," paper 
presented at INFORMS Confer­
ence, Atlanta, GA, 3-6 November 
1996. 

R.E. Looney and P.C 
Fredericksen, "The Regional 
Impact of Infrastructure Investment 
in Mexico," orginally appeared in 
Regional Studies, Vol. 15, 1981, 1 
and reprinted in Regional Policy Y!'\ 
and Regional Integration, N. U 
Hansen and K. Button, eds., sixth 
in the series, "Modem Classics in 
Regional Science," Edward Elgar 
Publishing Limited, 19 December 
1996. 

,. .RAND·recented pubUShed 
two �a�i�'�t�i�c�l�e�s �, �~�y� �D�~� facuttY 
�l�J�O�)�m�f�i�a�~�n� and P .J.E. Stin. 
'Flie,1pgtilications, listed 

�·�b�~�l�o�W�,� �~�b�e� ordered free of 
cbaig¢'by,e..mjll 
�c�9�r�a�.�e�f�j�~�o�r�g�)�.� 

�. �J�~�"�J�1�8�W�S�C�?�D �1 �a�n�d �1�P�.�J�:�.�E�.� Stan, 
"Public 1Expendltores4m1.the 
�l�:�I�~�S�U�i�t�'�8�:� �1�9�5�~�~�·�c�5� 
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CONFERENCE CALENDAR 

UPCOMING CONFERENCES/MEETINGS/SHORT COURSE AT THE NAVAL 
POSTGRADUATE SCHOOL 

Date 

03-06Feb97 

10-14 Feb97 

19-20 Feb 97 

04-06Mar97 

17-21 Mar97 

25-27 Mar97 

21-25 Apr 97 

29 Apr-2 May 97 

02-06Jun 97 

28-31Jul97 

02-05 Nov97 

12-15 May 98 

Title 

1997 IRIS Specialty Group Meeting on Targets, Back­
grounds and Discrimination (SECRET) 

Seventh Annual High Temple Workshop (UNCLAS) 

Eighth Meeting of the Multinational Future Very Short 
Range Air Defense System/Shon Range Air Defense 
System (VSHORADS/SHORADS) Steering Committee 

Advanced Technology Expendables and Dispenser 
Systems (A TEDS) Program Review (SECRET) 

Annual Review of Progress in Applied Computational 
Electromagnetics Conference (ACES) (UNCLAS) 

Eighth Annual U.S. Army Tank-Automotive and 
Armaments Command (TACOM) Ground Vehicle 
Survivability Symposium (SECRET) 

Technology Review and Update Shon Course 

BLUEMAX III, ESAMS, ALARM , RAOGUNS and 
DIME (BEARD) User Group Meeting and Configuration 
Control Board (SECRET/NOFORN) 

COMNA VMETOCCOM/Commander Air Weather Service 
(Air Force) Sponsored Electromagnetic/Electro-optic (EM/EO) 
Symposium (SECRET) 

1997 IRIS Specialty Group Meetings on Infrared Materials 
and Infrared Detectors (SECRET) 

Classified Sessions of MILCOM '97 Conference (SECRET) 

Microwave Power Tube Conference 

Sponsor 

DoA Communications-Electronics 
Command, Research, Development 
and Engineering Center, Night 
Vision and Electronic Sensors 
Directorate 

USAF-Wright Laboratory 

DoA Progr.un Executive Office, 
Tactical Mjssiles, Redstone Arsenal 

Naval Surface Warfare Center -
Crane Division 

NPS/ Applied Computational 
Electromagnetics Society 

ADPA and U.S. Army Tank­
Automotive and Armaments 
Command 

NPS 

USAF-Wright Laboratory 

Naval Meteorology and Oceano­
graphy Command 

DoA Communications­
Electronics Command, Research, 
Development and Engineering 
Center, Night Vision and Elec­
tronic Sensors Directorate 

OASD for Command, Control, 
Communications and Intelligence 

OUSD, Advisory Group on 
Electron Devices 

For additional information, please contact the Conference Coordinator, Alice Roberson, at extension 2426 or e-mail, 
aroberson@nps.na vy.mil. 
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REIMBURSABLE PROGRAM 

HOW REIMBURSABLE DOLLARS ARE SPENT 
Reimbursable funding received from external supports both 
research and instruction (distance learning, course development, 
student experience tours) in line with the graduate education 
mission of NPS. Costs incurred for these efforts include faculty 
and support staff labor, travel, other non-labor (equipment, sup­
plies, contractual support) and indirect costs. Indirect costs are 
those costs which support the Research Program, but are not 
identifiable as a direct charge to any specific project. Indirect costs 
also include "bid and proposal" funding for faculty seeking new 
research opportunities. Indirect costs are recovered against 
reimbursable research only; reimbursable instruction in support of 
the graduate education mission is exempt. 

The figures below indicate categorically how the reimbursable 
dollars are spent at NPS. Figure 1 looks at the entire reimbursable 
program and is based on dollars executed during FY96. Figure 2 is 
also based on FY96 execution and provides, by each department 
and group, the amount of funding executed in each category. 

\ Travel 
Indirect Costs 9% 

D 

7% -------, 

�-�~ �-
Labor 
33% 

Labor 
51% 

Figure 1. FY96 Reimbursable Program (Research and Instructlonal) 
The above provides lhe categorical distributJon 
or relmbunable dollars upended In FY96. 
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Figure 2. Department/Group Comparison 
The abon pro-rides lhe categorical dlstribudon 
by Department and Group or reimbursable dollars 
(Research and InstructJonal) upended in FY96. 

RESEARCH BOARD :MEMBERSHIP 
Associate Provost and Dean of Research (Chair): 

Distinguished Professor David Netzer 
Associate Chairs for Research: 

Aeronautics and Astronautics - Professor Oscar 
Biblarz 
Computer Science - Associate Professor Neil 
Rowe 
Electrical & Computer Engineering - Professor 
Jeffrey Knorr 
Mathematics • Professor Beny Neta 
Mechanical Engineering - Professor Young Shin 
Meteorology • Professor Kenneth Davidson 
National Security Affairs - Associate Professor 
Mikhail Tsypkin 
Oceanography - Professor Edward Thornton 
Operations Research - Professor Gerald Brown 
Physics • Associate Professor David Cleary 
Systems Management - Associate Professor Mark 
Eitel berg 
Academic Groups - Associate Professor Ching­
Sang Chiu 

Faculty Council Representatives: 
Distinguished Professor Max Platzer 
Associate Professor Anthony Ciaverelli 

Director of Research Administration (non-voting): 
Danielle Kuska 

FY97 RESEARCH SCORE CARD 

243 Proposals Submitted 
210 Proposals Funded 
21 Technical Reports 

1 Patent Issued 
3 CRADAs Initiated 

168 Theses Processed 
2 Doctor of Philosophy Degrees 
1 Engineer's Degrees 

41 Master of Arts Degrees 
- 124 Master of Science Degrees 

(9 of which were classified) 

- -- �-�-�~�-

The Seventh Annual Research 
Recogrl!tjon Evening will be 

held·on Tuesday, 1 April 199'7. 
�~ �~� 
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RESEARCH DIRECTORIES 

RESEARCH OFFICE STAFF 
Research Programs Supervisor 

Danielle Kuska 
Code: 91 Phone: 2099 
Mail: DKuska (Banyan) 

research@nps.navy.mil (inet) 
Administrative Support Assistant to the 
Dean of Research/Director of Technol­
ogy Transfer 

Dolores Cruz-Jackson 
Code: 91DC Phone: 2098 
Mail: DJackson (Banyan) 

Research Activities Coordinator 
(Support Services Contract) 

Elaine Christian 
Code: 91EC Phone: 1124 
Mail: EChristian (Banyan) 

Conference Coordinator 
Alice Roberson 
Code: 92 Phone: 2426 
Mail: ARoberson (Banyan) 

Research Administration Assistant 
(Reimbursable Research & Instruction) 

Laura Ann Small 
Code: 91LS Phone: 2271 
Mail: LSmall (Banyan) 

Research Administration Assistant 
(Direct Funded Research, Page Charges) 

Nenita Maniego 
Code: 91NM Phone: 2273 
Mail: NManiego (Banyan) 

Research Administration Assistant 
(Reseuch Publications, Technical 
Reports, Home Page, Newsletter) 

Fran Smith 
Code: 91FS Phone: 2272 
Mail: FSmith (Banyan) 

Thesis Processor 
Sandra Day 
Code: 92SD Phone: 2762 
Mail: SDay (Banyan) 

Assistant Thesis Processor 
Marietta "Dee" Henry 
Code: 92MH Phone: 3050 
Mail: MHemy (Banyan) 

Technology Transfer Assistant 
Beverly Ribelin 
Code: 91BR Phone: 2984 
Mail: BRibelin (Banyan) 

Research HoJM Page: http://vislab­
www.nps.navy.miU-code 09 

RESEARCH CENTERS 
Center for Autonomous Underwater Vehicle (AUV) Research 

Professor Anthony Healey, Director 
Center for Civil Military Relations 

Professor James Blandin, Director 
Center for lnfonnation and Policy Analysis 

Professor George Thomas, Director 
Center for INFOSEC (Information Systems Security) Studies and Research 

Assistant Professor Cynthia Irvine 
Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIR.PAS) 

Professor Philip Durkee, Director 
Center for Joint Services Electronic Warfare Simulation & Modeling 

Assistant Professor Phillip Pace, Director 
Center for Material Sciences and Engineering 

Professor Alan Fox, Director 
Center for Northeast Asian Security Studies (Japan/Korea) 

Professor Edward Olsen, Director 
Center for Reconnaissance Research 

Professor John P. Powers, Director 
Center for Signal Processing 

Professor Charles Therrien. Director ' 
Center for Visual Science and Advanced Display 

LT William Krebs, Director 
Coastal Ocean-Acoustic Center (COACT) 

Associate Professor Ching-Sang Chiu.. Director 
Decision and Information Systems Center 

Associate Professor Hemant Bhargava, Director 
Eurasian Security Center 

Associate Professor Mikhail Tsypkin, Director 
Institute for Joint Warfare Analysis (IJW A) 

Professor Michael Sovereign. Director 
Joint Center for International and Security Studies (JCISS) 

Associate Professor Jan Breemer. Director 
Military Economic Strategy Center for ASIA (MESCA) 

Associate Professor Katchan Teresawa, Director 
Navy· NASA Joint Institute of Aeronautics 

Distinguished Professor Max Platzer, Director 
Research Center for Military Applications of Space 

Alan Ross, Navy TENCAP Chair and Director 
Software Metrics Center 

Professor Norman Schneidewind, Director 
Spacecraft Research and Design Center 

Professor Brij Agrawal. Director 
Survivability and Lethality Assessment Center (SLAC} 

Distinguished Professor Robert Ball, Director 
Vertical Flight Technology Center 

Professor E. Rohen Wood, Director 
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