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Linking Virtual Simulation and 3D 
Visualization Applications with Live 

Equipment and Operational Systems
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VT MAK delivers compelling simulation & 
visualization solutions for…

● Experimentation
● Systems integration & test
● Man-in-the-loop training
● Virtual Prototypes
● Concept Demonstrations
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Why are we here?
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Relevance to Users of Connext DDS

Interoperability between the real-world protocols (DDS) and 
simulation interoperability protocols (e.g. HLA and DIS)

Bringing simulation assets to bear to help solve real-world 
problems (stimulation of equipment, training on real 
equipment in simulated scenarios, etc.) 

Visualization of real world systems and data
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Agenda

Modeling and Simulation Market, and where VT MAK Tools Fit

Interoperability in the M&S Community (HLA, DIS)

How we can help

Interoperability Between Operational Systems and 
Simulation Applications

Use of 3D Virtual Environments to Visualize Real-world 
Data
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MAK Profile
World-wide leader for software products and services 
to the global defense simulation market 

Headquartered in Cambridge, MA

Founded in 1990 by two MIT alums from that had 
worked at BBN on DARPA’s first distributed simulation 
project (SIMNET)

Acquired by VT Systems in 2006 – a US-based 
subsidiary of Singapore Technologies
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Over Two Decades Helping Customers Build and Populate 
3D Simulated Environments
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Pre-Systems 
Acquitision

System 
Development

Training 
Programs 

Sustainment

MAK Helps Customers in all Phases of Programs

• Proposals
• Demonstration
• Concept Development
• Experimentation

• Systems Prototyping
• Systems Integration
• Systems Test
• TTP Development

• Trainers
• Simulators
• Embedded Training
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Connect & Interoperate

Typical Training Example

Virtual Simulator

Display System

Instructor Operator
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Network

Technology Components
Image Generator

CGFSimulators

Sensors
2D/3D

Logger
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VR-Link & VR-Exchange

MAK Products

VR-Engage

VR-Vantage

VR-Forces

MAK RTI

SensorFX & RadarFX
VR-Vantage

MAK Logger
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MAK Capability Overviews

Synthetic Training Environment Demo

VR-Forces Introduction

VR-Engage Introduction
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Photo-Realistic Terrains
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Interoperability in Defense M&S
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History
1980s: SIMNET Protocol developed by DARPA / BBN
• First US DoD interoperability protocol for real-time simulation

Early 1990s: DIS (Distributed Interactive Simulation)
• Developed as an open standard
• Wire protocol, built-in object model, real-time focused, low-

bandwidth
• IEEE 1278.1

Mid 1990s-2000s: HLA (High-level Architecture) IEEE 1516.1
• Scalable publish-subscribe architecture 
• Object model flexibility
• Standardized API with middleware implementations
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DIS PDUs 
(Protocol Data Units)
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HLA (High-level Architecture)

Rather than standardize communications protocol, standardize 
communications API

Applications communicate with each other through 
middleware called a Run-time Infrastructure (RTI) by making 
calls to API

Networking details are handled by RTI and hidden from 
applications
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More Fundamental Concepts

Federate is any application participating in distributed 
simulation

Federation is named set of interacting federates with common 
Federation Object Model (FOM) and supporting Run-Time 
Infrastructure (RTI)
4Used as a whole to achieve some specific objective (i.e., simulation 

exercise)

Federation Execution is one instance of a federation running.
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Objects

Physical components of federation
4Entities, radios, munitions

Objects have attributes
4Federates exchange information on an attribute basis, not on an 

object basis

Supports hierarchy structure
4Federates can subscribe to information about broad class of objects, 

such as all tanks



Company Confidential – Subject to Change22-May-18 22©MÄK Technologies, Inc.

Interactions

Explicit action taken by an object
4Detonations, Collisions, Signals

Interactions have parameters
4Federates transmit and receive interactions that contain all of the 

parameters, simultaneously

Supports hierarchy structure
4Federates can subscribe to information about broad class of 

interactions, such as
4All engagements or just air-to-ground engagements
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Example Object
Class Hierarchy
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Example Attribute Table
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MAK Interoperability / Infrastructure Tools

MAK plays a similar role in the HLA (and DIS) community as 
Real Time Innovations does in the DDS community

Leading middleware provider

Leading contributor to standards efforts

Provider of expertise and interoperability support

Provider of a variety of higher-level tools and products 
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MAK Interoperability / Infrastructure Tools
MAK RTI (HLA Middleware)

VR-Link (High-level SDK for achieving native compliance with 
both HLA and DIS – VR-Link sits on top of the RTI in the HLA 
case)

MAK Data Logger (Records and replays DIS/HLA traffic, along 
with video and audio streams, and exports for analysis)

VR-Exchange (Flexible Gateway for translation among multiple 
protocols)

WebLVC Server (Bridging web and mobile apps with 
traditional, native applications)
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`

RTI

VR-Exchange connects 
your diverse network

VR-link

RTI
Federate

VRL
Fed

Site 2 (HLA)
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Site 4 (DIS)

VR-link Federate

VRL Fed

Site 1 (HLA Evolved)

VR-Exchange

Site 3 (Other)

SIM
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VR-Exchange
Connectivity in 3 steps

DIS

HLA 1.3 

HLA 1516

Choose
Configure
Plug In

Custom Build your own 
broker with VR-Link
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VR-Exchange
Any combination you can imagine

P
o
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a
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HLA RPR FOM

MAK RTI

WebSockets, JSON

DDS RTI Connext DDS

HLA (RPR) 1.3

HLA (RPR) 1516

HLA (RPR) Evolved

DIS 4

DIS 5

DIS 6

DIS 7

DDS

COT

TENA 5

WebLVC

AFMSTT

ERF

MATREX

MRF

AviationSimNet

ADS-B

AIS
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Filter and monitor entire simulation
• Real time Charting of Performance
• Filter objects by Area, Object Type, and 

Object Id, and others.
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MAK and DDS
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Various DDS projects over the past decade
Analysis of data from live, instrumented training range

Built after-action review system for Meggitt Training 
System’s NGLF (Next Generation Live Fire) program

Support for HLA-to-DDS translation on various programs

Displaying data from DDS applications in our visualization 
tools

Netherlands Tacticos Program – Using VR-Forces scenario 
generation software to stimulate tactical systems on naval 
ships – to support training at sea
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New partnership with RTI

RTI and MAK have collaborated to create a Broker for VR-
Exchange based on RTI’s Connext DDS software

VR-Exchange’s open API allows RTI to maintain this Broker as -
to keep up with future Connext DDS versions, etc.

Demonstrated integration at National Center for Simulation in 
Orlando in April, 2018

VR-Forces scenario data (HLA) translated through VR-
Exchange to DDS, and visualized in real-time on a Harris 
Corpmoving map display
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Use Cases
Stimulation of operational displays, UIs, and devices with 
simulated data

During testing and development of operational systems

For training on the live systems after deployment

Simulated video to stimulate security or Command and 
Control systems; train machine vision systems (autonomous 
vehicles)

Bringing input from live systems into the virtual environment 
for LVC (live, virtual, constructive) simulation

General interoperability between DDS and HLA
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Visualization of DDS data
Desktop, large custom displays, or Virtual Reality / Augmented 
Reality environments

MAK tools are particularly useful when data needs to be 
visualized in real-world environments (terrains built on GIS 
data, import OpenStreetMap, etc.)

Example: OPNET Modeler uses MAK’s 3D engine to visualize 
locations and relationships between nodes of mobile ad-hoc 
networks (nodes, relays, towers, etc.) and overlays 3D 
information data onto the display
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MAK Capability Overviews

Synthetic Training Environment Demo

VR-Forces Introduction

VR-Engage Introduction
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Thanks

Len Granowetter

VT MAK

lengrano@mak.com


