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Motivation: Network Optional Warfare (NOW)
Gap: Modeling and Simulation is not part of C2 for warfighters

https://wiki.nps.edu/display/NOW/Network+Optional+Warfare


Data Strategy for Autonomous Systems Field 
Experimentation (FX), Simulation and Analysis

(link)

Abstract.  Data collection and analysis techniques for robot experiments are haphazard and 
incomplete. Building best-practice workflows for data and metadata from unmanned systems 
can leverage both field experimentation (FX) and simulation to support archival data re-use 
and repeatable analysis. Reusable end-to-end data workflows are needed.  Building on 
multiple open standards, open-source tools, and authoritative data formats, ongoing NPS 
CRUSER work is focused on applying Data Format Description Language (DFDL) techniques to 
archival recording/playback of mission orders, recorded telemetry and sensor streams. This 
necessary capability may enable an even-larger context, namely a Data Strategy for 
Unmanned Systems field experimentation (FX), modeling and simulation (M&S) supporting 
Live-Virtual-Constructive (LVC) synthesis, data repositories, and repeatable analysis.  A full 
end-to-end toolchain built using open capabilities has the potential to address these 
important needs. This memorandum describes component technologies that together might 
establish such an information infrastructure.  Failure to implement a shared data strategy 
blocks necessary interoperability of human-machine teams.

https://wiki.nps.edu/display/NOW/Data+Strategy+for+Autonomous+Systems


Approach



Course: MV3500 Networked Simulation (link)

https://gitlab.nps.edu/Savage/NetworkedGraphicsMV3500


opendis7-java 
Distribution 
Products (link)

https://savage.nps.edu/opendis7-java/


Example Simulation Program, Java (link) 

https://gitlab.nps.edu/Savage/NetworkedGraphicsMV3500/-/tree/master/examples/src/SimkitOpenDis7Examples


Example Simulation Program 
UML
Timing Sequence Diagram

A stream 
is a stream 
is a stream.

Recording, 
filtering, and 
playing back 
all manner of 
DIS streams 
offers path 
forward to 
achieve full 
LVC mashups, 
operational C2 
integration.



Predecisional: preparing an asynchronous 
Live Virtual Constructive (LVC) certificate

• Prerequisite: Java or Python programming ability
• MV3302 Discrete Event Simulation using Simkit (Buss) 

• MV3500 Networked Simulation (Brutzman)
• MV4503 Simulation Interoperability (Fitzpatrick) 
• integrate NATO/SISO C2SIM and Rich Semantic Track (Blais)
• Resident week, 40-hour LVC lab practical experience (all)

• Bonus course: MV4000 Hamming Learning to Learn



Web3D Consortium

https://twitter.com/Web3DConsortium
https://www.web3d.org/


Extensible 3D Graphics (X3D) 4.0 (link)
• Work complete by Web3D Consortium
• Final round of review, International Standards Organization
• Multiple validation tools, autogenerated APIs (Java, Python)
• XML, ClassicVRML, JSON, EXI, Turtle RDF encodings
• HTML5 integration
• glTF 2.0 rendering
• Web Audio API and MIDI
• Exploratory efforts with
• Metaverse Standards Forum

https://www.web3d.org/x3d4


SPIDERS3D Virtual Environment (link)

https://gitlab.nps.edu/Savage/Spiders3dPublic/-/tree/master


Virtual USNA: climate change planning

USNA 40-year 
infrastructure plan 
raising seawalls 
2.5 feet based on 
NAVFAC briefing on 
climate impacts

https://gitlab.nps.edu/SavageDefense/Spiders3dCUI/-/tree/master/videos/demonstrations/AnnapolisUSNA/2023


Virtual Gulfport MS



Virtual Gulfport MS



X3D-Edit now a trusted plugin for NetBeans
Apache NetBeans Trusted Plugin (link)

https://savage.nps.edu/X3D-Edit

https://plugins.netbeans.apache.org/catalogue/?id=90
https://savage.nps.edu/X3D-Edit


Additive Manufacturing (AM) and CAMRE: 
rewriting NPS X3D ModelExchange.nps.edu

https://modelexchange.nps.edu/


X3D Virtual Sand Table (link)
SPIDERS3D Virtual Sand Table (VST) enables hands-on group collaboration through vertical display and 3D 
printing of X3D models.
• SPIDERS3D is a Web-based collaborative virtual environment that connects multiple participants in a shared 

real-world location.
• X3D standard is used to publish 3D models and metadata originating from diverse sources, enabling 

consistent 3D viewing and printing.
• Individuals can create, cooperatively modify, save and share realistic Naval scenarios of interest.
• A vertical projector displays top-down views for direct team discussion and in-person interaction.
• SPIDERS3D Virtual Sand Table is a low-cost, repeatable new twist on a classic presentation technique.

https://gitlab.nps.edu/Savage/Spiders3dPublic/-/tree/master/videos/demonstrations/VirtualSandTable
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