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William
Shakespeare
(1564-1616)

400th anniversary
of Shakespeare’s
death
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“As You Like It” (1599)
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“As You Like It” (1599)

All the world’s a stage,

and all the men and women merely
players;

they have their exits and their entrances,
and one man in his time plays many parts.
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Different Stages...
rainin Missio
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Is this a Problem?

 Military personnel are required to use a
number of different training, simulation and
C4ISTAR systems

e The systems may work together but wili
typically have different human interfaces,
processes, and digital content that may not
be easily shared across systems

e This puts additional workloads on the
personnel and runs the risk of confusion and
reduced operational agility

* “Train as you Fight”

THINKE



Ender’s Game - 1985
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Ender’s Game Film - 2013
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Sir Jock Stirrup Chief of Defence Staff
2007 RAeS Edwin Link Lecture

“Lets imagine for a moment a possible
future scenario. A commander sits
above a battle space with a Gods eye
iy view. He is not actually there he is in a
synthetic environment fused from the

inputs of multiple and diverse
sensors.
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Sir Jock Stirrup Chief of Defence Staff
2007 RAeS Edwin Link Lecture

M By a gesture or a word he can

B suddenly expand any part of the
= scene... by word or gesture he can
designate targets which are
automatically engaged perhaps by
unmanned combat vehicles... He sees
the results in real time and reacts
accordingly... presented also in real
time to another commander...
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Sir Jock Stirrup Chief of Defence Staff
2007 RAeS Edwin Link Lecture

And the scenario that | have
described has at its heart the
networking of sensors, decision
makers and weapons systems... and it
fuses synthetic and real world
environments in a way that makes it

increasingly difficult to distinguish
between the two.
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Achievable?

C4ISTAR
Systems

Training &
Simulation
Systems

Autonomous
Systems
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Joining/Combining Systems
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One System?

e Initiatives to link Simulation &
Training and C4ISTAR Systems

* Driven by different research and
procurement organisations
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UK Defence Operational Training Capability (Air)
DOTC(A)

SRO Mandate

 To provide the Air element of an integrated
Defence LVC (Live, Virtual and Constructive)
Training Capability by exploiting simulation
and synthetically enhancing live training, to
satisfy the Team and Collective training
requirements at the Component, Joint and
Combined levels’.

DOTC(A) Market Interest Day 23 Feb 16 T H | N Ke



US Army Synthetic Training Environment (STE)

e Single LVC environment providing an individual,
collective, multi-echelon training and mission
rehearsal capability

 Operational, institutional and self-development
training for the ground, dismounted and aerial
platform domains, at the point of need (PoN)
 Specifications
— Training and mission rehearsal capability
— Interfaces with operational command networks
— Interfaces with live training instrumentation

— One World Terrain within a Common Operating
Environment (COE)

— Immersive and semi-immersive training
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An Historical Perspective
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SR-71 Blackbird

THINKE




SR-71 Blackbird

* Fred Forehand, Singer-Link’s SR-71 PM:

— “Every mission was a real mission. Crews were
practicing for real-world missions every day,”
- “They created the mission upstairs, and the tape

they produced for the simulator was the same
tape used onboard in the aircraft computer.”
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Training Debriefing Room in the 1970s
in Miramar (Top Gun)

e Cubic Defense Systems installed the world’s first air
combat maneuvering instrumentation (ACMI) system for
tracking the aircraft, their firing envelopes, and
simulated weapons release.
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“Future Views: Aircrew Training 1980-2000”

Captain Jack A. Thorpe, US Air Force Office of Scientific Research - 1978

Rehearsal and analysis Real time mission observation

Trends in Modeling, Simulation, & Gaming: Personal Observations about the Past Thirty Years and Speculation about the Next Ten. Jack Thorpe, Ph.D. | |_| | N |< e



1978 - “Future Views: Aircrew Training 1980-2000”

"advances which are seen on the
horizon are not simple improvements
in teaching techniques or higher
fidelity simulators, but rather bold
concepts which tightly align training
systems with real combat readiness
and make them indistinguishable.

- 1978, Captain Jack A. Thorpe, US Air Force
Office of Scientific Research

SIMNET: An Insider’s Perspective: Neale Cosby - March 1995 T |—| I N Ke



DARPA SIMNET Distributed Simulation Concept

(1983)

Virtual & Manned Real c2

Constructive Simulators Platforms
Simulations

Defense
Simulation
Internet

Combatants
Networked
From Anywhere
In The World
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DARPA SIMNET Design Principles

 Selective Fidelity

— Fidelity designed around training
need

e The 60% Solution

— “Fast, approximate, and cheap was
better than slow, deliberate and
expensive”

* Not driven by training
requirements but empowering
Commanders to exploit an
unconstrained virtual battlefield
as they saw fit
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US Navy Battle Force Inport Training (BFIT)

* From mid-80s USN connected ships to pier side
simulators and stimulators

* In 1990 this approach was extended to other
US-wide simulation systems

 Marines in tanks/rotary designated naval
gunnery

e Virtual rotary appeared on real USS Wasp radar

An Apache helicopter (simulator at
Ft Rucker) off the coast of California appears
on the air surveillance radar of the USS Wasp
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US Navy Battle Force Inport Training (BFIT)

YouTube - THINKE


https://www.google.com/url?q=https://youtu.be/W9923EwnPGw&sa=D&source=editors&ust=1784457552532240&usg=AOvVaw3gZn9IfPW1LpTPINqqNkDO

US DARPA Project Odin — 1990/1

e “Simulation centre on wheels”
e Support to Desert Storm

 Provide Commander with perspective
visualisation and fly throughs

e “What if” simulation models
e After action replay and lessons learned

* Insufficient time to be integrated in existing
command structure
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1991/92 Gulf War - 73 Easting

* New interactive, dynamic, means of
documenting history

e SIMNET provided the tools to take the 73
Easting data and turn it into an analysis
tool.

 Presented on large projection screens, the
73 Easting briefings were given to everyone
from visiting diplomats to memk~+~ ~f
Congress
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Millennium Challenge 2002 (MCO02)

« US war game exercise costing $250 million,
involved both live exercises and computer
simulations.

e A test of future military "transformation”

MILLENNIUM

CHALLENGE
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One Semi-Automated Force - OneSAF

e The OneSAF concept originated in 1996 following an
extensive study that came to the conclusion that the
(US) Army was caught in a wasteful spending cycle,
making identical or similar enhancements to legacy
simulations across three different user domains.

e OneSAF is aimed at meeting the M&S needs of the
Research, Development and Acquisition; Advanced
Concepts and Requirements; and Training, Exercises
and Military Operations M&S domains.
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Battle Management Language (BML)

 Responding to developing new network centric
approaches (2001)

e BML was an unambiguous language used to command
and control forces and equipment conducting military
operations and to provide for situational awareness and
a shared, common operational picture.

 Leveraging C2IEDM (Command and Control Information
Exchange Data Model)

 Representing the mission in terms of:
— Who, What, Where, When, Why BML

Order
l -
BML
Messages
&
Situational
Awareness
Information -
—>
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Military Scenario Definition Language (MSDL)

 The Military Scenario Definition Language
(MSDL) was a language designed to support
military scenario development providing the
M&S community with:

— A common mechanism for verifying and loading military
scenarios

— The ability to create a military scenario that can be shared
between simulations and C4l devices

— A way to improve scenario consistency between federated
simulations
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SISO BML/MSDL Standards Now

e C2SIM-LDM (Logical Data Model) a core set of data
elements common to most C2 and Simulation systems

e C2SI|IM-Initialize will supersede the MSDL standard
developed with the purpose of initializing the
operational environment (OE) in a wide variety of
simulations and connected systems.

e C2SIM-TaskingReporting will supersede the C-BML
standard developed with the purpose of describing
task and report assertions in operational or simulation
environments.
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A Jigsaw of Initiatives

W : R = -
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The Rise of Autonomous Systems

THINKE



Nothing new in the world..
Queen Bee Target Drone — 1930s/40s
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US Air Force Drone Missions

Expanding drone operations
400,000 hours

MQ-1 Predator,

300,000 MQ-9 Reaper flights
200,000
100,000
0
'95-96 '99-'00 '04-'05 '09-'10 '"14-'15

Source: Air Force Safety Center Joe Fox / @latimesgraphics

THINKE



US Navy X-47B Drone
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Why Aircraft Carriers? — DARPA Tern Project (2016)
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