
' NAVAL POSTGRADUATE SCHOOL 

Modeling and Simulation is a critical e lemnt  of most Defense related programs. Yet many technical 
problems persist -- and more irrportantly, modeling and simulation products often do not meet practical 
requirements for mainstream use, greatly lirriting their effectiveness. Founded in 1996 by Michael Zyda, 
MOVES is addressing the most critical problem in modeling and simulation towards bringing M&S 
products to  their full potential for training, analysis, and acquisition. Our areas of concentration include 
training, networked visual simulation, corrputer-generated autonomy, human performance engineering, 
game-based simulation, and corrbat modeling and analysis. MOVES is also a graduate degree program 
for rrilitary officers and civilians. Their expertise and practical know-how make MOVES special and help 
us to work towards bringing simulation and training products to every day use for the warfighter. This is 
a sarrple of MOVES projects. For more information, please visit http://ww warslrmstiiute.org 

Come to the MOVES Open House -- August 16-18 2005 
-- Rudy Darken, Director 

Extensible Modeling & Simulation Framework 
Define a composable set of standards, profiles and 
recommended practices for web-based Modeling & 
Simulation (M&S), enabling simulations to interact directly 
and scalably over a highly distributed network, achieved 
through compatibility between a web framework and 
networking technologies. (DMSO) 
-- Don Brutzman brubman@nps.edu 

VIRTE: 
Virtual Technologies & Environments 

Develop deployable training solutions for the fleet. 
We are prototyping and experimenting with a 
wide variety of deployable training systems for 
helicopter pilots and crew, Marine Corps infantry 
and Forward Observers. (ONR) 
-- Rudy Darken darken@nps.edu 

Understanding for Autonomous Agents 
To build autonomous agents for virtual environments that 
understand the situations they find themselves in to an 
unprecedented degree, and leveraging this into the ability to 
understand natural language. Modeling elements of subconscious 
cognition such as associative memory, perception, and motor 
processing and rigorous characterization of the developed 
techniques. (NAVMSMO) -- Chris Darken cjdarken@nps.edu 
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Simkit 
Simkit is an Open Source package for creating Discrete Event 
Simulation (DES) models written in Java 2'". Simkit is used at NPS 
and MOVES to teach DES. The labs and tutorials are available on- 
line. You can download the distribution at 
http:/Jdlana.ql.nps.navy .rnnSlmklt. 

-- Arnie Buss abuss@nps.edu 

Online Mentors 
Develop an exemplar training scenario using standards-based 
approach for use in language and cultural familiarization across 
DoD and US Government departments. The vision of  vast 
numbers of trainees receiving this vital training anywhere, 
anytime is achievable through this cooperative development. 
(JADL-CoLab) - -  Don Brutzman bruizman@nps.edu 

Delta3D: Open Source Game & Simulation Engine 
Develop an Open Source game engine that is robust, full- 
featured, general purpose (cross-genre), and supportable for 
Defense training and education. Delta3D radically changes the 
business model of training system development by 
commoditizing the run-time environment. I t  is fully Open 
Source encouraging maximum reuse of  code and models. 
(NETC, NAVMSMO, JNTC) -- Rudy Darken darken@nps.edu 

First Year 

Object-Oriented Programming 
Probability and Statistics 
Human Factors System Design 
Simulation and Training 
Joint Combat Modeling 

m 
A EGOS: 

A utomatic Evolutionary Scenario Generation 
Use genetic processes to evolve batches of scenarios using 
preferences obtained from users. Leverages earlier work on red- '' 
team intent, cognitive blending, and multi-agent systems. This work 
is essential to the development of readily available training systems 
so that scenarios will not be repeated, maximizing the variability o f  
the training experience. 
--  John Hiles jehiles@nps.edu 

!. 

I 

Seaond Year (choose 3 focus areas) 

Combat Modeling 
Networked Visual Simulation 
Web-Based Simulation 
Agents and Cognitive Modeling 
Training Systems 

I Net\El~rk ~gmrnunlcakm for Simulation Human Factors 
System SimuWn Management and 
Artifkid Intellgeirct? ~hyskalkp8ased ~ o d e l i i ~  1 



H E  M O V E S  I N S T I T U T E  
N A V A L  P O S T G R A D U A T E  S C H O O L  

MOVES INSTITUTE OPEN HOUSE 2005 

Tuesday, August 16, 2005 

Registration, Coffee 

Welcome, MOVES I n  Transition 
Rudy Darken 
SA VAGE Project Overview featuring: US W-XML, Waterside Security ( WSS) and 
Extensible Modeling and Simulation Framework (XMSF) 
Don Brutzrnan 
Autonomous Unmanned Vehicle (AUV) Workbench 
Don Brutzman, Jeff Weekley 
Autonomous Vehicle Control Language (AVCL) 
CDR Duane Davis, USN 
AUV Workbench Environmental Services / Super Computer Modeling 
Peter Flynn, Don Brutzman, Don McGregor 

Break 

Simkit (Past, Present and Future) 
Arnie Buss 
Viskit/Diskit 
Rick Goldberg (Anaviza), Mike Bailey 
Gridkit Cluster Operations 
Don McGregor, Rick Goldberg (Anaviza), Don Brutzrnan 
Waterside Security (WSS), and Savage Modeling and Analysis Language (SMAL) 
Don Brutzman, David Colleen (Plant 9), Alan Hudson (Yumetech), Rick 
Goldberg (Anaviza) and Mike Bailey 
Extensible 3 0  Graphics (X3D) Advanced Features 
Alan Hudson (Yurnetech), Don Brutzrnan, Jeff Weekley 

Reception 

Wednesday, August 17, 2005 

Registration, Coffee 

Algorithms for Sourceless Orientation Measurement 
Eric Bachmann, Xiaoping Yun 
Internet2 Initiatives at NPS 
Terri Brutzrnan 
Towards Learned Anticipation in Complex Stochastic Environments 
Chris Darken 
Focus of Attention with Compound Multiagent Systems (CMAS) & 
Unscripted, Ambiguous Wargames 
Arnie Buss (for John Hiles) 

Watkins Hall, Bldg 246, 700 Dyer Road, Monterey, CA, 93943-5001 
Office: (831) 656-7588, Fax: (831) 656-7590, darken@nps.edu 



0925-1000 Suspicious Behavior in Air Defense and Urban Warfare 
Neil Rowe &John Custy 

1000-1030 Break 

1030- 1050 Event Prediction for Modeling Mental Simulation in NDM 
LtCol Dietmar Kunde, German Army 

1050- 11 20 Where Navy Modeling & Simulation is Going 
John Moore, Director, NMSO 

1 120- 1 140 Computer Vision for Training, Surveillance, and Everything Else 
Mathias Kolsch 

1 140- 12 00 Modeling Critical Infrastructures 
Ted Lewis, Rudy Darken, LtCol Waleed Al Mannai, Bahranian Air Force 

1200-1300 Lunch (on your own) 

1300- 1330 ADL Initiative and Gaming Technologies 
Mike Freeman, Deputy Director, ADL Initiative 

1330-1350 A Sneak Peek at the Delta3D Game Engine Release 1 .O 
Erik Johnson 

1350- 14 10 GENETICS: High Resolution Terrain Generation 
Maj David "Fuzzy" Wells, USAF 

141 0- 1430 FOPCSIM: Forward Observer Trainer 
Maj J.P. McDonough, USMC, Capt Mark Strom, USMC 

1430-1500 Break 

1500-1530 GamingattheArmy WarCollege 
LTC Rene Burgess, USA (MOVES Graduate, 2003) 

1530-1550 Training Squad Leaders Using Games 
Maj Joe Nolan, USA, Maj Jason Jones, USA 

1550- 16 10 Cleared Hot: Forward Air Controller (Airborne) Trainer 
Maj Charles Lakey, USMC, Maj Gregory King, USMC 

1610-1630 HelicopterFlightSimulationfortheFAA 
CDR Joe Sullivan, USN 

1630-1900 Demo Night 

Thursday, August 18, 2005 

0730-0800 Registration, Coffee 

0800-0815 Modeling and Simulation (M&S), Military Operations Other than War (MOOTW), 
Flexible Asymmetric Simulation Tookkit (FAST) 
Curt Blais 

0815-0830 Common Maneuver Network (CMN) and Mobility Common Operating Picture 
(M-COP) 
Curt Blais, MA3 Willis, USA (TRAC) 

0830- 0850 Human Systems Integration and MOVES 
Tony Ciavarelli, Mike McCauley 

0850-0910 Motion Effects on Human Performance 
Mike McCauley 

THE MOVES INSTITUTE OPEN HOUSE -- 2005 



0910-0930 Human Factors: An Overview of Course Content and Research 
Tony Ciavarelli 

0930-0950 Know Your Users: Reflections from Field Visits to MCAGCC, 29 Palms 
Amela Sadagic 

0850-09lO Training and Simulation: The VlRTE Program 
Bill Becker 

Break 

1030- 1 130 Panel Discussion: Open Source and Open Standards in Defense M&S 
Don Brutzman, Rudy Darken, Perry McDowell, Sean Harrigan 

1130- 1150 Advanced XMSF Initiatives featuring: XML Tactical Chat (XTC), Coalition Secure 
Management and Operations System (COSMOS), Battlespace Markup Language 

Capt Adrian Armold, USMC, Don Brutzman, Curt Blais 

1150-1200 Closing Comments 
1200 Adjourn 

1200-1400 Advisory Board Meeting (Lunch) 

THE MOVES INSTITUTE OPEN HOUSE -- 2005 



dOW DOES AN ASW CERTIFICATE HELP M E r  
Completion of the ASW Certificate program 
provides you with a practical skill set that 
can be employed immediately in your 
professional career. 

Credit from courses completed throu h the 
ASW Certificate Program can be appfed 
toward a masters degree in the USW 
program. In most cases, students qualify for 
one quarter of credit toward a masters 
degree. 

WHAT ARE THE PREREQUISITES? 
Students pursuing the ASW certificate need a 
working knowled e of single-variable 
calculus, probabi%y and MATLAB. 

Prerequisite courses may be available as 
distance-learning courses through the NPS 
Office of Continuous Learning. Prerequisite 
courses include: 

MA1 1 13 - Single Variable Calculus 
OS2 1 00 - Probability and Statistics 

OC2020  - MATLAB Programming 

IS THERE A SERVICE COMMITMENT? 
There is no service commitment associated 
with the ASW certificate program. 

WHAT WILL IT COST ME? 
Students will be expected to purchase 
relevant textbooks and incidental supplies. 

WHO IS ELIGIBLE? 
Naval officers (Active Duty or Reserve), 
government laboratory engineers, Navy 
civilians (afloat and ashore staff), and Navy 
enlisted with an ASW background are all 
eligible to enroll in the ASW certificate 
program. 

FOR MORE INFORMATION . 
OR r0 APPLY 

PLEASE CONTACT: . . .  

CDR John Joseph, USN 
Program Officer 

Undersea Warfare Program 
(831) 656-2044 
DSN 756-2044 

jejoseph@nps.edu 

Dr. Don Bruizman 
Chair, USW Academic Committee 

(83 1 ) 656-2 1 49 
brutzman@nps.edu 

Roger F. Bacon, Vice Admiral, USN (re?.) 
Chair, Professor of Undersea Warfare 

(831) 656-2188 
DSN 756-2488 

Tom Hazard 
Director 

NPS Office of Continuous Learning 
(83 1 ) 656-3580 
DSN 756-3580 

HTTP://WWW. NPS.EDU/DIJN PSO 

Office of Continuous learning 
4 1 7 Dyer Road, Knox 102 
Monterey, CA 93943, USA 

May 2004 



4SW 
? T l F I C A T E  PROGRAM 

The curriculum for the Anti-Submarine 
Warfare (ASW) Certificate Program supports 
the needs of the Navy in ASW, and 
complements existing warfare ASW training 
and qualification. 

The ASW Certificate Program provides a 
science and engineering foundation which 
covers fundamental concepts in four areas: 

These sub.ects are the educational corner- b stone for t is highly interdisciplinary 
r ~ r + i k a t e  program 

THE ASW 
CERTIFIC. 

Anti-Submarine Warfare encompasses multiple 
disciplines. The ASW Certificate is a distance 
learning curriculum that consists of four fully 
accredited courses delivered by multiple modes of 
instruction. Offered over a one-year period, these 
courses develop critical analytic skills and 
understanding of fundamental principles applied 
in ASW. 

"ASW is a Na -unique core 
competency w W, ich we must further 
develop to ensure our undersea 
supremacy." 

UADM John J. Woickwicz, US# 
Commander, Fleet Anti-Submarine 
Warfare Command 

pH240 1 - I N T R O D U ~ O N  TO SONAR EQVAllONS 
A discussion of each term of the sonar equations, 
with application to the detection, localization, and 
classification of underwater targets. 
(No prerequisites) 

0A3602 - SEARCH THEORY & DETECTION 
Search and detection as stochastic processes. 
(Prerequisite: probability) 

EC2450- REVIEW OF SIGNALS AND SYSTEMS 
Fundamentals of discrete-time and continuous- 
time signals and systems. (Prerequisites: single- 
variable calculus, basic MATlAB program- 
ming skills) 

0C2930 - I~mo~ucrrou TO OCEANOGRAPHY 
FOR UNDERSEA WARFARE 
An introduction to ocean processes and 
phenomena with applications to Undersea 

THE USW 
CURRICULUM A- 

Students with an ASW Certificate are well 
positioned to continue their education and 
professional development by pursuing a 
masters degree throu h the Undersea Warfare 
LUSW) curriculum at t f e Naval Post raduate 
chool (NPS). This highly interdisciJinary 

program focuses on engineering funda- 
mentals, physical principles, operations 
research, and systems analysis that contribute 
to USW, ASW and Mine Warfare (MIW) 
operational employment. 

Students can choose from one of five 
accredited disciplines: 

Operations Research 
Physical Oceanography 
Electrical Engineering 
Engineering Acoustics 
Applied Science 

"A robust and integrated Anti- 
Submarine Warfare architecture, 
more capable force structure and 
a committed investment in future 
technologies are essential to counter 
the growing submarine threat." 

ADM Thomas B Furgo, USN 
Commander, U.S. Pbcific Command 



I UNDERSEA WARFAPF 
RESEARCH OPPORl 

Operational Oceanography 
Shallow Water Signal Processing 
Marine Mammal Bio Acoustics 
Acoustic Mine Detection 
Tactical Decision Making 
Under Uncertainty 
Underwater Surveillance 
Fluid Dynamics of 
Underwater Weapons 
l ow  Frequency Array Modeling 
Mine Countermeasures, Mine Warfare 
Digital Signal Processing 
Autonomous Ocean Robotics 

"The versatile nature of  this p rogram 
has al lowed m e  to  pursue a course 
oi stud tai iored to  my  own  interests 
with re  r evance t o  both my  
professional mil i tary career a n d  the 
challenges that lie beyond." 

I T  Robert Hill, USN 
USW Student, September '03 
Graduate 

The Naval Postgraduate School is located ir 
the beautiful Monterey area. This is  a great 
place to live! 

There are many 
good schools; 
militarv housina " I is available, anc 

1) recreational 
activities are 

. 
limitless. 

CONTACT INFORMATION 

CDR John Joseph USN 
Program Officer 

(831) 656-2044 
DSN 756-2044 

jejoseph@nps.edu 

Associate Professor Don Brufiman 
Chair, Underseo Warfare 

Academic Committee 
(831) 656-2 149 

brutzman@nps.edu 

Roger F. Bacon VADM USN (Ret.) 
Chail- Professor of Undersea Warfare; 

Director, Undersea Warfare 
Research Center 
(83 1 ) 656-2488 

rfbacon@nps.edu 

John D. Pectrson RADM USN (Ret.) 
Chair Professor of Mine Warfare 

(831) 656-7702 
jdpearso@nps.edu 

Naval Postgraduate School 
833 Dyer Rd., Sponogel 304 

Monterey, CA 93943 

Phone: (831) 656-2044 

Eduratirtg oficet-s in the  tor^ 

~ i e n  tfic concepts that govern 
Undersea Warfare 



THE PROGRAM 
The Undersea Warfare (USW) curriculum 
focus is engineering fundamentals, physical 
principles, operations research and systems 
analysis that contributes to USW (antisub- 
marine and mine warfare (ASW/MIW)) 
operational employment. The program is 
interdisciplinary with specialization in: 

Engineering Acoustics 
(underwater acoustics and 
weapons effects) 

Physical Oceanography 
(emphasis on factors affectinq acoustic 
iurvki~~ance and detection) - 

Operations Research 
(emphasis on tactical applications and 
decision analysis) 

Electrical Engineering 
(emphasis on signal processing) 

Ap lied Science 
(wit: majors in oceanography, operations 
research, signal processing, and acoustics) 

I MASTERS DEGREES IN THE FREQUENTLY ASKED 
USW PROGRAM QUESTIONS 11 
THE MASTERS DEGREE 
Master Degrees in the USW program re uire 
eight quarters (2 years) of academic cha 'I lenges, 
including thesis research with direct application to 
current problems of interest to the Navy and the 
Department of Defense. Some one-year 
Immediate Graduate Education Program (IGEP) 
billets are available. 

Your Master of Science Degree can be in one of 
the following accredited degree programs: 

Engineering Acoustics 
Physical Oceanography 
Operations Research 
Electrical Engineering (signal processing) 
Applied Science 

PREREQUISITES 
A baccalaureate degree or equivalent from a 
program with a calculus sequence and a 
calculus-based physics sequence that results in an 
Academic Profile Code (APC) of 323 is required 
for direct input. 

GRADUATION 
Upon graduation you will be equipped with strong 
technical and engineering skills to succeed in your 
profession. Your degree will further develop our 
ability to apply sound thinking and analytica 7 
reasoning when you are called upon to solve 
problems and make decisions. 

"Tomorrow's force requires experts 
across the full spectrum of Naval 
operations, from warfare areas such as 
undersea warfare, to various engineering 
and technology curricula." 

VADM Donald and  RADM Sullivan 
(COMNAVSUBFOR 29 7 2092 July 04) 

CAN I COMPLETE JOINT PROFESSIONAL 
MILITARY EDUCATION (JPME) PHASE I 
WH l LE AT N PS? 
Yes. JPME is integrated into the USW 
program. Naval War College faculty are on- 
site to allow for completion of the four 
required courses, 

Strategy and Policy 
National Security Decision Making 
Joint Maritime Operations Part 1 
Joint Maritime Operations Part 2 

Entry dates are in spring and fall (April 
and October). 

WHAT CAN 1 DO TO BE PREPARED? 
A newly implemented ASW Certificate 
program allows early preparation for the USW 
program at NPS. The ASW Certificate is 
delivered via distance learning. For more 
information about the ASW Certificate 
Program, go to: 
http://www.nps.navy.mil/usw 

"...I believe that to successfully conduct 
USW operations requires a fundamental 
knowledge of four basic disciplines: 
oceanography, characterize the ocean 
environment), p I, ysics (underwater 
acoustics), operations research (search 
and detection theory), and electrical 
engineering (signal processing)." 

Professor Emeritus Bob Bourke 
Former Choir, Oceanography Dept. 
Founding Member, ASW/USW 
Academic Group at NPS A 



Waterside Security (WSS) Anti-Terrorism / Force Protection (ATIFP) Project 

How can we plan for the defense of our nation's harbors and waterways in a way that shows us 
surprise scenarios that we never imagined? How do we graphically visualize our best effort force protection 
plans? How do we show statistical data to support our findings of that best effort force protection plan for 
Naval forces abroad? How do we use Java to model opponents, render entire harbors using interactive 3D 
graphics, and even exercise clusters to provide high-confidence analytic results? This project shows how. 

. . ' 18 - 
I*. 

The waterside security project is a group effort. A top-notch team of industry, government and academic 
experts is using Java to produce a tactical application for use in defending national harbors and waterways. 
Scenarios can be autogenerated, viewed, analyzed, and manipulated by end users. Individual scenarios can 
be replayed from any vantage point using agent-driven X3D graphics models. Cluster-based computational 
assets use the Sun Grid Engine for heavy-duty replication of simulation scenarios, producing measures of 
effectiveness within statistically significant, analyst-specified contidence intervals. 

Key technical features include: 
End-to-end Java application using Extensible Markup Language (XML) for all datasets 
ISO-Standard Extensible 3D Graphics (X3D) for military model archives 
Xj3D open-source browser and Java for OpenGL (JOGL) rendering speed 
Adding web-services queries for environmental and oceanographic dataset updates 
Runs out-of-the-box on Windows, Linux, Mac OS X, Solaris SPARC, Solaris x86 operating systems 
with NO recoding required to achieve consistent operation throughout 

In order to model realistic tactics for friendly forces and opponents, the 
waterside security project uses Viskit and Simkit, open-source Java 2TM 
packages built for visual creation of Discrete Event Simulation (DES) models. 
Simkit is used at NPS to teach advanced simulation concepts and demonstrate 
analytically meaningful real-world results. The labs and tutorials are available 
online, downloadable at http://diana.~l.n~s.navv.miVSimkit. 



planet I 
studios 

The production team putting all this work together includes the following partners: 
NPS MOVES Institute, Dr. Don Brutzman, http://www.movesinstitute.org 
MOVES is currently nominated as a Sun Center-of-Excellence (COE) in Modeling and Simulation 
Aniviza, Inc., Rick Goldberg, CEO, htt~://www.aniviza.com 
Planet 9 Studios, David Colleen, CEO, http://www.tdanet9.c0m 
Yumetech, Inc., Alan Hudson, CEO, htt~://www.vumetech.com 

Sponsors include: 
Naval Facilities Engineering Service Center (NFESC), ht~s://~ortal.navfac.navv.mil 
Navy Modeling & Simulation Office (NMSO), http://navmsrno.hcl.navv.mil 
Web3D Consortium, http://www.web3D.org 

Network connectivity is provided among multiple users via standards-based implementation of the IEEE 
Distributed Interactive Simulation (DIS) behavior protocol. This waterside security project will soon 
undergo initial user testing using naval officers at NPS, and then be tested using actual waterfront facilities. 
It is likely to provide significant improvements in the situational awareness and defensive posture of ships 
defending against terrorist attacks in port. The demonstrated scenario features security forces defending 
against hostile entities in a simulated attack on Bremerton Washington harbor. 

Inquiries are welcome. For further info, contact Don Brutzman (bnitzman@,n~s.navy.mil), 1.83 1.656.2 149. 
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NPS Autonomous Underwater Vehicle (AUV) Workbench 

The NPS AUV Workbench supports physics-based AUV modeling and visualization of vehicle behavior 
and sensors in all mission 

- 

Animation based on vehicle-specific 
hydrodynamics that can be configured to 
model arbitrary vehicles. 

Models defined in X3D and VRML 
relying on Distributed Interactive 
Simulation Protocol allow visualization 
across networks utilizing custom software 
or off-the-shelf web browsers. 

Virtual environment facilitates control 
algorithm development, control constant 
testing, mission generation and rehearsal, 
and replay of completed missions in a 
benign laboratory environment. 

2. Graphical mission generation and data handling p r o ~  ides: 

Automated generation of mission specifications 
in an XML-based command language supports 
mission scripting, vehicle-to-vehicle, vehicle- 
to-agent, & vehicle- to-human communications, 
as well as storage of runtime telemetry data. 

Automated conversion of XML mission into 
various arbitrary text-based AUV command 
languages using XSLT transformation. 

Efficient serialization and transmission of 
generated imagery, telemetry and reports using 
XML Schema Binary Compression (XSBC). 

Integrated sonar visualization capabilities. 
3. XML-based Tactical Chat (XTC) provides open-source co~nmunications protocol among remote vehicles 

and individual operators, either in the virtual or real worlds. 
Reliable asynchronous data transfer between AUVs, other vehicles, agents and human controllers. 
Automatic logging of all communications in a schema-constrained XML format that facilitates data 
retrieval for post-mission-analysis and mission reconstruction. 

4. AUV Workbench autoinstaller publicly available at http:Nterra.cs.nps.nav~.mil/AUVlworkbench 
with poster online at h t t p : / / w w w . m o v e s i n s t i t u t e . o r R / x m s f / p r o i e ~  

5. For more information, please contact CDR Duane Davis, USN (dtdavis@nws.navy.mil) or 
Dr. Don Brutzman (brutzman0,n~s.navy.mil) at the Naval Postgraduate School, Modeling and 
Virtual Environments (MOVES) Institute and NPS Center for AUV Research, Monterey California. 
Project links online at http:/lwww.movesinstitute.ordxmsf/xmsf.html#Pro~iec~-AUV 



Simulated Terrorist Attacks: 
Virtually Zsk-Free 

The Anti-Terrorism Force 
Protection Program allows 

the miltary to rehearse 
defensive tactics from a 

first-person point-of-view. 

by Leonard A. Hindus 

guided ~nissilc d'slroyer was visiting 
a foreign port. 'fhc caplaill, a highly 
tlecorillctl, 0;lttle-Iiardc~letl vrtcran, T 

sc.rupulously followed pavy  rc~ulat iorls ,  
selling up  a tlc.icnsivc 1)crimrtc.r ot crcwncn 
in niotorizccl launches that patrolled the 
'ma 2-1 hour\ 'I clay. 

Without warning, ;i slcck spcctll)oa( r;lcc3tl 
toward ~ h c  S;~vcll vcs~c~l. The launches rnovrtl 
to intercept but rvcre no match for tlic s ~ n i ~ l l -  
cr craft, \vhich tvas loaded with explosive$. 
I t  zil)pcd pd\l Lllc i lcfe~~dcrs ;111tl rarnn~ctl 
the tlcstroycr. 

I l d  thib bccn a11 ,ictuaI ntl<ick, i t  \ v o ~ ~ l d  
h a w  co\l tlic livcs o f  American crcwnwn 
dnd inflicted million$ of dollar\ ill dnmagr 
to the ship. 

111 s in~ula t~on ,  liowevc2r, sucli disasters can 
IX rrvcrsed-a luxury not afforclcd to ship 
c o ~ n ~ n a n d r r s  in thc ficlrl. 'l 'l~rough rcpr;~tcil 
rchcarsal\, a captain can adjust his tlckcwsivc 

VIRTUAL. WORLDS FOR 
ShWRT SUISMARINES 

"Wr \tarled crealing virtual c r ~ v i r o n m c ~ ~ t s  
bccausc that was tlic only \v;ly to test- 
program ai1101io111ou\ unt lcrw~ler  vchic'les 
(,411\1\)" llrulz~nan cxplai~ird.  "(.)rite a11 i\UV 
is I i~uncl~cd,  it's on its o \ w .  I f  t l~crc  is a fI;lru 
ill the ~)rogr;lmtning, tl~crc's no prcilicli~lg 
what i t  might do. I t  is tretn~ntlously tliliicull 
to ol)servc,, communic;ile with a ~ ~ d  tcsl 
undcr\vatcr robots, because they operate i l l  a 
rcwotc m t l  hazartlou cnvironrnenl." 

I h  lhat end, I l rulzma~~' \  team r~cctlccl to 
crc'ltr a rcali\tir unrlcrwatcr virtual world 
tIla1 might rotnprehcnsivcly ~ ~ ~ o t l c l  all sitlicnt 
fullctior~al cl~;mcicri,tics of lllc redl world, 
ant1 i l l  r c ' a l - t i~~~c .  'l'his virtual world w i ~ \  
ilcsigned from the ycr\pcctivc~ of lhc rol)ot, 
crlal)ling rc;ili\tic AIJV cwluation ilnd Ic\ting 
ill the laboratory. "I<ol)ols don't ~ ~ c c d  imaging 
to navigate; peoplc lleed imdginji l o  undcr- 



he capa1)le o f  r u r m i l ~ g  on I)oth 
lowcnc l  and high-end worksta- 
l ions.  (;raphics programmers 
musl  have ;I wide range o f  tool\  
t o  ()ernmil inlcrdctivc cxpcrimcn- 
ta l ion anrl scientific v i w a l i m l i o n  
o f  real-world datasets. 

' l h c  i h i l i t y  to  rcdd ~nu l t i l ) l c  

1 datd formats is ;iIso important 
whcn using scicnlifir ant l  occilno- 
graphic tlalascts. Scicntiiic data 
formal  con1patil)i l ity c'iln 1)c 
r)rovidcd 1)s a number o f  clata 

stand the robot's logic." \aid Jefi Wccklcy, a 
s c ~ ~ i o r  dcsijincr w i t h  the MOVIFi Imt i tu tc .  
"3I> real-tirnc graphics arc ou r  w i r ~ d o w  i n t o  
I h c  virtual world." 

V isual i~a l ion o f  robot i l ~ t c r r l c t i o ~ ~ s  withi11 a 
virtual wor ld  a!lo\vs l o r  sophislicatcd analyses 
o f  robot perforniancc, that are otherwise 
~ ~ ~ i a v a i l a l d c .  Sonar v i sua l im t ion  ~ ) c r n ~ i t s  
reroarchcr\ to  look ovcr tllc. robot'h r l iou ldcr  
o r  cvcn w e  through i ts  eyes l o  understand 
sensor-enviro~inwnl interactions inluit ivcly. 

1 )cspilc the virtual trdppings, this is ' ier iou~ 
Ixnincss, as danonctrated in Al's Mirrcl i  2003 
issue ("Modeling & Simulat ion: I l o l l ywood  
I:ulfills Mi l i tary  Needs," Rich Ihnd lcy ,  11. 10). 
"'l'his is n o t  '1 v i t lco game," I3rirt7nlan 
str'sscd, "hut a rcal-world simulat ion. I t  no1 
o n l y  has t o  look rcal ... i t  has to  170 rcal." Ilia 
i~dtlcd, "We need to  model  the ~.ciil wor ld  i n  
as m u c h  detail as ~)ossil)le.'' 'l'hic is vital, ;IS 

thc Navy wants t o  he sure the AIJVs testcd in 
\ in iu la t i on  at the  kl0VI:S Ins l i l u t c  M ~ I  
1)eIiavc the same way in thc opcn ocean. 

NPS AUTONOMOUS UNDERWATER 
VEHICLE (AUV) WORKBENCH 

As a rcsul l  o f  thi.; rcscarch, t l i r  NI'S 
A u l o n o n ~ o u s  Underwater Vchiclc (AUV) 
W) rk l ) cnch  is  now publ ic ly  availa1)le. I\ 
flyer, porter i ~ n c l  self-installer can he found at 
/ r l l / i : / / r r r ~ . ~ . . r r . . ~ ~ r ~ v ~ n i l / l U V / ~ v o r k / ~ c t r c / r .  

'I'hc flyer states, "'l 'hc NI'S AUV kVorkt)el~ch 
supports physics-bdscil AlJV model ing and  
v i su i~ l im t ion  ot vehicle hchavior and sensors 
i n  a l l  mission phases. A n i ~ n a t i o n  is I)ascd o n  
vehicle-spcciiic hydrodynamics that can hc 
configured to mode l  arl) i tr i i ry vehicles. 
Models clcfincd in X3D and  VIIMI. relying o ~ i  
lElr l l  1)istrit)utcd In lcract ivc Simula l io l i  
I 'rotocol ( I l l s )  a l l ow  v iau i~ l izat ion acrofs 
nctworkc u t i l i z ing  custom software o r  
oil-the-shelf Web I)ro\vsers. Virtual cnv i ron-  
mcnts facilitate contro l  algori thnl clcvclop- 
nlcnt, constant tchting, m i \ \ i on  gcnrra l ion 
and  rcl~carsal, and replay of conipletcd lais- 
sions in a benign la lma to ry  c n v i r o n n i c ~ ~ t . "  

13UILDIh'C. A VIRTUAL WORLD 
VIEWER 

' I 'hc I~cnc t i t s  don't  stop Llicrc, t l ~ough .  
"Once you develop tools for creating virtual 
environments," lirr1t7nian said, "the applica- 
tione arc almost limitless." I\ good graphics 
loo lk i t  i o r  bu i ld ing a virtual world vic\vcr ha\  
nrany requircrncnts to  fill. Hcnderrd cccncc 
nectl t o  he rcalictic: and  rapidly rendcretl, 
pcrn i i t t ing user in tcract io~i .  The tools nectl to 

function libraries that arc open, 
por t~ l ) lc ,  rcasonal)ly sta~~clardii..cd 
and usually indclxnclont of grq)h-  
ic\ loolc. Vicwer programs ncetl 
t o  1)c capable o f  examining h igh-  
bandwid lh in format ion s t r e a m  
and large ;~rchivetl scientific tlatil- 
1)axs. 'She al)ility to  [)re-proccw 
111a\sivc ddtawts in to  ux fu l ,  stor- 
;~hlc, rctrieval)lr gr;~phics ol)jcc?\ 
wi l l  I)c ();~rlicularly inil)orlarit a\ 
\v(. a t t c~np t  to  sc:& u p  ti) meet thc 

w~l ) l i is t ic .a t io~~ and dc.lail o f  the rcal worltl. 
St;~ndartlimtion o f  cornl)ulcr graphicr anrl 
portability across othcr platforms, I l r u t ~ l n a n  
pointed out, arc a l w  clesir;~blc l)ut li istoricdlly 
vlusivc. S.31) so!vc\ Illis. 

5irnul;1lion software s l~ou l t l  I)c ahle to  takc 
advant;~ge o i  the Internet antl  r u n  virlu;tl c n v -  
n)nmcvll-s rc~nolcly, w x ) r d i n g  to  I i ru lzmd~l .  
"I l i \ lv ry  11;n l m g l ~ l  115 III;II v i r l i ~ i ~ l  !vc>rld\ o i l w ~  
outlast the proprietary hardware ancl soflrvarc 
they were designctl on." '10 achicvc thew 
goal\, the b1OVI:S Institute has I)ccr~ involved 
i n  the d(~vclopnicnl o f  several o p r n  slanilards. 
'I l~csc  includc SMSI: and X 3 ) .  

XMSF: 
'I he l i x t cn~ i l ) l c  Model ing and  Siuiulat ion 

I:ra~neworh (XMSI:) is defined ;I\ a sct o i  
\Vcl)-based technologies, applic.cl w i th in  a n  
c x t e n ~ i l ) l c  f ran~cwork,  cna1)ling a new 
acneration o f  moclcl ing a n d  \ i rnu lat ion 

( M M )  c~pplicat ions to  cmergc, tlcvelop and 
intcro1)eratc. Specific whject  arras for XMSF 
include (a) kVcb/XMI., (I>) Internetlnctwork- 
I n g  a n d  (c) rnot lv l ing an t l  s imulat ion 
(1MhS). XMSI: i11h)rniation can be found at 
n~w~v,rr~ovc~sirrrlil~rl~~.o~~xm.~~~x~~r~~~:I~tml. XMSF- 
1)ascd \.Vet) wrvices arc \uif ic iently powc~rfu l  
l o r  a l l  ty1)c.s of model ing a11d simulation. 

X 3 D  
I~.xtcnsil)lc 31) (X3l)) is thc 1SO-approvcxl 

nest- j ier ier i~t ion o l x n  standard for 31) o n  l h c  
\ W ) .  I1  is an c x l r m i b l e  slanrlard l h a l  can ens- 
i l y  he \upported b y  content-creation tool\, 
~ ~ r o p i c t a r y  I)ron.wrs ancl o thcr  31) al)plica- 
tions, 1)otIi for impor t i ng  ancl exporting. X31) 
not  o n l y  replaces VIIMI., bu t  also provide\ 
con~pal i l ) i l i ty  w i th  csist ing V IWI .  content 
, ~ n d  hrow\cr\.  I x i s t i ng  \fRM!, contcnt w i l l  I)c 
playrt l  w i thout  ~notl i i ic 'at ion i n  any  X 3 0  
I)rowser, and  new X31) content can he read in 
lo cxist ing VIIMI. application\. 

S3l )  ,~dtlresscc the l in i i lu l ions of VIIMI.. 
I1 i\ fu l ly  spcciiicd, s o  content w i l l  be ful ly 
c.omp;~tiblc. I t  is also cstcnsil)lc, which rne;lns 
thdt X:(I) can I>c used to  makc a \niall, 
1-ificicnl 31) aninlat ion player, or  l o  support 
the latrxt \ trcaming or r c ~ ~ d c r i n g  extensions. 
I t  -\upports ~ n u l t i p l e  cncodings antl  AIII\, so 
i t  can ca\ily I)c inlegrated w i l h  \VcI) hrowscrs 
t l i rough X M l .  o r  w i t h  othcr  al)plication\. 
I n  addit ion l o  close tics w i t h  SkII., S 3 l )  
i \  the technology beh ind  MPIX-4 's  31) 
\ u p p ~ t .  S31) in i rmn;~t ion c;111 111. found at 
tvww ~voO.<rl.or,y. 

1)on I lrutzmim is r ight. W i t h  the proper 
tools for creating virtual environments, thc 
.~ppl icul ions t ru ly  ttrc. nearly limitless. + 

-. - - - - - -. 

[.cwrrrrd A. llirrtlrrv i s  tr lorrg-lirrrc corrtrihrrlirg 
~ ~ I i l o r  /in Atlvancerl lrnaging r,rrri(rrrirrc,. 110 crrr~ 
bo rcrrtlrcrl I)y plrorro rrt (978) 508-049.5, or via 

Port Plerr'Is 
The President of the United States has just ordered a Navy task force to San Luis Rey, the prin- 

cipal port of the island of Monterey, at the request of their government, to help protect their nuclear 

power plant. Until a recent change in government, Monterey had been strongly anti-American. As 

a result, no one currently in the Navy has ever sailed into this port. To make matters worse, this is 

a particularly tricky port with rocks and reefs and strong cross-currents. 

During approach, forward-looking SONAR reveals an uncharted rock. At the same time, a terror- 

ist with a rocket-propelled grenade launcher is spotted on a nearby hill. What can the captain do 

to save his ship? "Let's send in the robots first next time," someone suggests as they change the 

parameters of the Virtual Port program for the next run. 

The Virtual Port is a 3D computer simulation proposed by Don Brutzman, PhD., an associate 

professor at the Naval Postgraduate School (Monterey, CAI. The captain and crew are stationed in 

a full-scale bridge mock-up in an immersive 30 virtual environment. They can sail into port day or 

night and under all possible weather conditions. In addition to old bridges and such natural hazards 

as reefs and rocks, they can face attacks from shore-fired rockets and high-speed boats loaded 

with explosives. By the time the task force IS ready LO sail, the captains and their crews might know 

the port like they had been sailing there for years. 

"We have all the tools we  need to create a virtual tactical immersive environment for any 

port i n  the world," Brutzman told A/. "All we  need is funding and a year or two to integrate 

the data and create the environments. Our NPS team foresees a day when Navy crews can 

call upon a library of virtual ports to practice deployment anywhere in the world." + 
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Extensible Modeling and Simulation Framework (XR4SF) 
Demonstrations 

S a v a l  Postgraduate School (NPS) 
MO\'ES Institute (Modeling, Virtual Environments and Simulation) 

Jnterservice/lndustry Trainiag, Simulation and Education Conference (IIITSEC) 
Booth #2249 

featuring S\ISF partners and contributors: 
George Mason Cniversih, Anivim. ~'umetech. Media Machines, 
1)istance Lcarning Resource Center and the \Veb31) Consortiu~n 

You are cordially invited to visit the NPS and MOVES Institute XMSF 
booth (#2249) on the IiITSEC show floor in Orlando, Florida, December 6- 
9 2004. Students, faculty, and partncrs are presenting numerous pro-ject 
demonstrations. Our use of opcn standards and web services illustrates the 
capabilities of the new web-enabled modeling & sin~ulation initiative 
called the Extensible Modeling & Simulation Framework (XMSF). 
httr,://www.MovesInstitute.org/xrnsf 

XMSF efforts are producing a composable set of standards, profilcs and 
recommended practices for web-based modeling and sin~ulation (M&S). 
Open standards, XML-based markup languages, internet technologies and 
cross-platform, cross-system wcb acrvices are enabling a new generation of 
distributed M&S applications to emerge, develop, and interoperate. 
Working groups in the Simulation Interoperability Standards Organization 
and Web3D C'onsortium arc laying a strong foundation for future growth. 

Partners in XMSF efforts are located at the Defense Modeling and 
Simulation Office (DMSO) booth (#530), ODUIVMASC booth (#241X), 
and SAIC' booth (#2605). DMSO has declared that the Web services 
approach is a key technology strategy for revolutionizing military modeling 
and simulation and for connecting to tactical command and control 
systems. 

Thanks to DMSO, NAVMSMC). Delta3D, and DLRC for their co- 
sponsorship of the XMSF booth during this conference. 

Thanks to the following project sponsors: DMSO, Joint Advanced 
Distributed Learning C'o-Laboratory (JADL Co-Lab), Naval Air Systems 
Conmand (NAVAIR), Defense Threat Reduction Agency (DTRA), USAF 
Joint Syntlletic Battlespace (JSB), Joint Forces Command (JFC'OM) J9, 
OPNAV Assessment Division ( N 8  1). Naval Undersea Warfare Center 
(NUWC), U.S. Army Engineer Research and Developlnent Center 
(ERDC'), U.S. Anny TRADOC Analysis Center Montercy (TRAC- 
Monterey), Sonalysts, Inc. 2nd Web3D Consortium. 

i rd A VNA I R m SONALYSTS ,...,.., 



We are showing thc following demonstrations and presentations in thc XMSF booth. 
Demonstration appointments are  a\/ailablc upon rcqucst: 

xmsf-cuntact(il_rilo\ esinstitutc.o~-g 

Estcnsible  modeling and Simuliition Framework (XIMSF) 
Dr. Don Brutzman, NPS MOVES Instilutc 

Extcnsiblc Battlcspacc Managcmcnt Languagc (XBML) and XMSF Overlay Multicast (XOM) 
Dr. J .  hilark Pullcn. Georgc Mason University (GMU) 

Xj3D: Opcn Sourcc lmplcmcntation of the X3D Graphics Languagc 
Alan Hudson and Justin Couch, Ywnetcch. lnc. 

Onlinc Mentors for Languagc Training and Cultural Familiarization 
Jcffrcy Wccklcy, MOVES Insritutc Rcscarch Associarc and C'oinputer Scicncc Mastcrs studenr 

Dr. Ed Sims, Chicf Tcchnology Officcs, Vcon13D, Inc. and Dr. Luba Grant, Defcnsc Languagc Institutc (DLI) 

Sccnario Authoring and Visualization for Advanccd Graphical Environmcnts (SAVAGE) 
On-Linc Library of X3D Military Modcls and Authoring Tools 

Jcff'rcy Wecklcy, NPS 

Anti-Terrorism / Forcc Protcction (ATIFP) Planning Tool 
Jcffrcy Wecklcy 

Semantic lntcroperability: Data Mapping and Ontology Dcvclopmcnt 
Curtis Blais, NPS MOVES Institutc Rcscarch Associate and MOVES PI1.D. student 

Combat Modcl lntcropcrability using Wcb Scrviccs and Discrctc Ewnl  Simulation (DES) Simkit Librarj  
N8 1 -sponsored Pro-jcct ro Transform Analytical lModcling 

John Iiuck and Ed Bryla, Rolands & Associates ('orporat~on 

Visual Simulation Toolkit (Viskit): Graphical Uscr Intcrfacc for Rapid Simulation Dcvclopmcnt 
Rick Goldberg, Anivba 

Autonomous Undcrwatcr Vehiclc (AUV) Workbench 
CDR Duanc Davis, USN, NPS Cornputel- Scicncc PI1.D. studcnt 

Sonar Visualization for Multi-Platform Nct-Ccntric Undcrsca Warfare 
CDR Duanc Davis 

NPS lnteractivc Wcb-Bascd Mctlia Elcments 
W c b - b a d  cxcrciscs and animations for NPS onlinc coursc ~nodulcs 

Kari Miglaw, OCL NPS, Dalc Courtney; NPS, A m  Igoc, DLRC' (OC1, NPS), 
Dianna Bcardslee, DLRC' (OC'L NPS) 

Flux: Reusable Modeling & Simulation Components Bawd on Opcn Standards 
Tony Parisi, Prcsidcnt, Mcdm Machincs 

Partners: 
Navy Rilodcling and Simulation Rlanagemcnt Officc (NAVMSMO) 

Vcom3D (8243) 
Planct 9 Studios (# 1122) 




