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M&S Environment

Bringing It Together
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T&E/M&S Context

DOT&E Policy Memo (4 June 2002)

€ ...we must continue to focus on, “...the real system, in the
real environment, with the real operator...”

...however...

€ Models should help us predict performance throughout the
mission space

€ Models should help us design tests to maximize our learning
and optimally apply our resources

€ Models (stimulators) should help us replicate the
environment during test to realistically stress the system

under test o
Thomas P. Christie

Former Director,
Operational Test and Evaluation
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More T&E/M&S Context

& Modeling and Simulation in T&E

= Modeling and Simulation (M&S) is integral to and
Inseparable from T&E in support of acquisition. For
T&E, M&S Is an essential and proven tool. Each
military department has extensive guidelines for use
of M&S in acquisition and in T&E. These guidelines
are intended to supplement other such resources.

- Defense Acquisition Guidebook

= Appropriate use of accredited models and simulation
shall support DT&E, IOT&E, and LFT&E.

- DoD Instruction 5000.2
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M&S/T&E Background

M&S Environment

Bringing It Together
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Some Context

National Defense Authorization Act FY 2001

& “1t shall be a goal of the Armed Forces to achieve
the fielding of unmanned, remotely controlled
technology such that — by 2010, one-third of the
operational deep strike aircraft of the Armed
Forces are unmanned; and by 2015, one third of
the operational ground combat vehicles of the
Armed Forces are unmanned.”
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INDEX — Intelligent Decision Exploration

Focusing on

& Mission test & planning support for
unmanned systems in ground unit protection
scenarios

® Mission test & rehearsal for unmanned
systems using Live, Virtual, and Constructive
(LVC) M&S

®Overall T&E of unmanned systems especially
with LVC M&S

For use by the Planner / Warfighter
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Unmanned Vehicles: Ground Side

C2 Vehicle

TAGS UGV

AN/PPS-5D
GSR

BAIS

SeaFLIR
RSS w/Sensor Suite
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JBC2S

& Based on:

= Mobile Detection Assessment Response System
(MDARS)

= Multiple Resource Host Architecture (MRHA)
= Multi-Robot Operator Control Unit (MOCU)
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Mission PAGES
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Current Capability

&® Assist Military Planners

= Quickly create deployment plans for multiple UVs In
response to a new unit protection threat.

= Evaluate unit protection plans w/CONOPS-oriented
metrics

€ “What if” planning and evaluation
» Effects of changing deployment patterns
s Effects of degraded sensors
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M&S/T&E Background

Bringing It Together
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Notional Architecture

Instructor Other
Operator Station Components
\ WAN Live C4l (Expansion)

Virtual Command & Mission %

Simulators 3D Visualization Control Gateway Planning

| = Nework |

Constructive Constructive Event/System Training Audience
Simulation Simulation Initialization, Performance
Operator Station Execution, & Data Collection
Control
Exercise & Synthetic After Action Review Network/System
)'I('Z ;'iizl Natural Performance Monitoring
Communications Environment & Assessment
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Distributed M&S

€ Robust capabilities exist today
s Computer Generated Entities (Constructive) —

s JSAF (Navy, JFCOM), JCATS (LLNL), OneSAF (Army),
VRForces (Commercial)

m Users: Army/Navy/Air Force (T&E, Training),
Joint (Experimentation, CONOPS, and Training)

s C4l connectivity
m Use real world systems to control simulated assets
= Joint LVC Data Translator, SIMPLE, others
= Visualization
= Really too numerous to mention
s Standards based communication protocols
m Distributed Interactive Simulation (DIS)
= High Level Architecture (HLA)
» Voice over Internet Protocol (VolP)
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tual Simulators

Typical
Virtual
Simulator

Driver View

Driver View -

GOTS & COTS SOLUTIONS
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“Real World” Command & Control

& Example: Advanced
Field Artillery
Tactical Data
System (AFATDS)

= Processes fire mission §
and related
Information to
coordinate/optimize
the use of all fire
support assets

= Includes mortars, field
artillery, cannon,
missile, attack
helicopters, air
support, and naval
gunfire
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Urban Environment — 3D Viewers

ﬂ OpenScene DPP
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Urban Environment & Culture

Constructive
= ES

Cultural “clutter”
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Testing Control Station

Hiiiiiid

LI ]

€ For LVC environments
= Planning
= V/C scenario generation

= V/C scenario
execution/exercise control

m After Action
Review/Results

m | est environment control

&€ Framework is
configurable for
specific testing
environments.

€ Support for distributed
and collaborative
operations.
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M&S/T&E Background

M&S Environment

24th National Test & Evaluation Conference

~ referentia

25



CONOPs Simulation

ﬂnnimation Yiewer: top.Enterprise Metwork packet flow / node movement i ]
File Edit Controls Windows Help

o o [ N o s

1]

50 1100 1150 iz00 1250 i i -
£ 2 uave | = i a a i =l

-

E?T:E:’? Modeled Usv UAV

Entities

SUW Threat
Identification

e s MW 9 1
[ ] |

ASW 4 0

In-Flight Fee J
s I
@ SUWwW 3 8
Current Frame : 0
ﬁﬁlﬁmn Time Elazped : 0.00 sec
Perimeter Murmber of Colars 32 hits
Codec— et
sl MODEL RESULTS
Surface — i
Required
wot o scaie M Bandwidth 415 MB

H

| : "= Capacity
\ ’ CONOPs Validated «” Utilization 6 %
Subsurface - Llll

[ |00d 00k 02 085 . 000ms 000us 000ks D00ps

24th National Test & Evaluation Conference 23 referentia

26



The Exploration & Test Environment

Simulated battlespace
is geotypical or
geospecific terrain

LS

Mission Pages
“Planning”

Data Logging &
Results

Event Con"'r_'-o'
2D Viewer

C2 Vehicle

Visualization

Unmanned
Vehicles can be
Live or simulated

JBC2S talks to
simulated vehicles
via C2 interface

1‘ JBC2S positioned
by C2 Vehicle
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Scaleability

UV SENTRY OPERATIONAL CONCEPT
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