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“Synthetic” is Widely Used in the Context of  Military 
Training



Do Words Matter?

What is Real?



but it’s the after lunch time slot
Alfred Hitchcock 



A Synthetic Shark?



• “In an age of synthetic images and 
synthetic emotions, the chances of an 
accidental encounter with reality are 
remote indeed.”

– Serge Daney (1944–1992) - French film critic - 
1992



What is “Synthetic”?

• Origin Ancient Greek συνθετικός (sunthetikós) 
“to put together”

• Definition (Adjective)
1. made from artificial materials or substances, not from 

natural ones
• synthetic fabrics
• synthetic hormones

2. false, or not real
• their apparent friendliness is completely synthetic

© Macmillan Publishers Limited 2009–2014



is
Synthetic Training

“false, or not real”?



I am not a 
fan of  the 

word  
“synthetic”



All training
must be real



Synthetic Implies 
Second Best?



does it matter?



Source – US Navy

Where is the Human?
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Presentation Outline

• Synthetic Origins

• My Simulation Policy Journey

• What will be Real?



My Background



Synthetic Origins



References to Synthetic Training & Simulation



Vickers-Armstrong 
Bombing Teacher - 1934

Link Trainer - 1934



Synthetic Training
• “These ingenious synthetic training 

devices which were involved 
during the war to assist in training 
deserve for mention.

• The object of synthetic devices is 
not so much to shorten the time 
spent on training in the air.. but 
rather to ensure that by careful 
preparation on the ground the 
maximum possible use will be 
made of the air time available, thus 
reducing the number of repeat 
exercises or failures ..

• Nearly all synthetic devices started 
life in holes and corners .. but 
when gradually the necessity for all 
these devices was recognised ... 
suitable buildings were especially 
erected to house the various types 
of synthetic training equipment.”



“Synthetic Training” Origins



“Synthetic Training” 
Origins

Source – Flying - August 1950



“Synthetic Training” – 1960

• Synthetic training as “detour training”, a 
representative only training experience that 
leads back to improved skills for the actual job

Symposium on Air Force Human Engineering, Personnel 
and Training Research 1960



SIMNET Vision - 1978

Enemy aggression detected Planning a response

Rehearsal and analysis Real time mission observation

Source - Trends in Modeling, Simulation, & Gaming: Personal Observations about the Past Thirty 
Years and Speculation about the Next Ten. Jack Thorpe, Ph.D.

Networks of simulators that would be used for combat planning, rehearsal, and execution

1 2

3 4



1970s - “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



US Synthetic Theater of  War (STOW)
• The ARPA STOW program was recommended by US 

Defense Science Board in 1992
• The objective was to link several instrumented 

training and test ranges with simulator sites to test 
proposed weapons and joint warfare doctrine using 
live, constructive, and virtual simulation.

• The first, Synthetic Theater of War-Europe 
(STOW-E), was conducted in 1994



Synthetic Environments (SEs)

• US –SE is the virtual terrain, and
• A synthetic environment is a computer simulation that represents 

activities at a high level of realism, from simulation of theaters of war 
to factories and manufacturing processes. These environments may 
be created within a single computer or a vast distributed network 
connected by local and wide area networks and augmented by 
super-realistic special effects and accurate behavioral models. SE 
allows visualization of and immersion into the environment 
being simulated.
– Department of Defense Modeling and Simulation (M&S) Glossary", DoD 

5000.59-M, Department of Defense, 1998

• UK - Synthetic Environments (SEs) link a combination of models, 
simulations, people and real equipments into a common 
representation of the world providing consistency and 
concurrency across previously discrete activities.
– 3rd International Synthetic Environment Conference 2000



Synthetic 
Wrap - 
2000s

Source – QinetiQ, H4-Global 



“Synthetic Training” - 
Alive & Kicking –

2014



My Simulation Policy Journey



My Simulation Policy Journey

• 1999 - UK MoD SE Policy
– Promoting Reuse and Credibility

• 2003 - JSP Instruction
– Promoting Sim/CIS Interoperability and HLA

• 2004 - NATO Games Workshop
– The rise of Games in Simulation

• 2005 – Common Simulation Infrastructure
– Project funding line established

• 2008 - UK MoD Simulation Strategy
– Common Network, Open Standards, use of COTS/GOTS

• 2010 – SDSR
– Targets to Transfer Live Training to Simulation

• 2012 - Defence Training & Education Capability
– The rise of the iPad et al in training, common catalogue



2004 – NATO Games Workshop

Source - PowerShow.com



Source - PowerShow.com



2008 - UK MoD Simulation Strategy
• Promoted more reconfigurable and adaptable simulation to 

meet changing operational needs
• Drove a common simulation services and infrastructure 

approach for improved through life cost effectiveness
– A common network
– Open standards and architectures
– Common requirement statements in acquisition
– Maximum use of COTS and GOTS technology
– Maximum use of common services

Image Source - Wikipedia



2010 – Strategic Defence and Security Review 
(SDSR) - Cost of  Training

Estate

People

Platforms

Fuel

Weapons

Estate
People

Simulation
Fuel

Live Simulation



2010 - How much?!

• “Cost Simulation 20% of Live Training”

• “Cost Simulation 5% of Live Training”

• “Training 20% of Defence Budget”

• “Save £100m’s”£
$

?

€



2010 - SDSR 9.2 Targets

• Step Change in Exploitation of Simulation for 
More Cost Effective Training

• 25% Transfer Current Live Training to Simulation 
by 2015

• Further 25% Current Live Training to Simulation 
by 2020



SDSR 9.2 Targets

Right or Wrong?

They are Still Being Talked 
About



2012 – Defence Training & Education Capability 
Balance of  Investment - Choose One or Both?



What will be Real?



Source – BISim VBS3



Simulation

Robotics

http://youtu.be/AuM1CneGQ4M http://www.youtube.com/watch?v=SD6Okylclb8&list=UU7vVhkEfw4nO
Gp8TyDk7RcQ&feature=share&index=3

https://www.google.com/url?q=http://youtu.be/AuM1CneGQ4M&sa=D&source=editors&ust=1784457647655794&usg=AOvVaw3PavDfaVxxqIWjgkZMUpRS
https://www.google.com/url?q=http://www.youtube.com/watch?v%3DSD6Okylclb8%26list%3DUU7vVhkEfw4nOGp8TyDk7RcQ%26feature%3Dshare%26index%3D3&sa=D&source=editors&ust=1784457647657215&usg=AOvVaw0hv55YYMjs2FdOqcHe349q
https://www.google.com/url?q=http://www.youtube.com/watch?v%3DSD6Okylclb8%26list%3DUU7vVhkEfw4nOGp8TyDk7RcQ%26feature%3Dshare%26index%3D3&sa=D&source=editors&ust=1784457647657351&usg=AOvVaw1ZVhxscvo4B4Mh3sxc5mux


•Autonomous System
•Simulation
•Human(s)

Working
Together



Remote Humans



Airbus Windowless Cockpit Patent

Source – Airbus - July 14



Rolls-Royce 
Remote-Contro

lled Ships 
Concept





How does a UAS Pilot Feel at the End of  the Day?



Augmented Humans



Robots on Humans

Harvard Wyss Institute for 
Biologically Inspired Engineering’s 
Soft Exosuit

Raytheon's Second-Generation 
Exoskeleton (XOS 2)



Humans 
in Robots

Source – DLR



Source - Bethanie Mattek-Sands with Google Glass

Google Glass



Augmented Reality in the Workplace

Source – Daqri, Sony



Human Sensors



Mind Control



Source  - Wired - May 13 and http://youtu.be/baEYCberLUA 

Mind and 
Machine

https://www.google.com/url?q=http://youtu.be/baEYCberLUA&sa=D&source=editors&ust=1784457650471571&usg=AOvVaw3kheHj7JAhsUh2fDi_2Nhz


Mind Reading



Different Humans



Cultural Challenges of  Introducing Autonomous Systems?

Wikipedia

Docklands Light Railway
Autonomous (opened 1987)

100m Annual Passenger Journeys
“Greenfield Development”

Central Line
Driver Operated (1992 Stock)

260m Annual Passenger Journeys
“Brownfield Development”



Less Humans



Robot & Frank140FRIDAY

Beautiful Wallpapers



Communication and Trust



•Live
•Synthetic



•Live
•Simulation

Synthetic



Sir Jock Stirrup
Chief  of  Defence Staff
2007 RAeS Edwin Link Lecture

• “…the crew of a submarine when it is 
submerged at least is in many ways are 
already operating in a virtual 
environment…”

• “…we can see emerging the fuzing of 
synthetic and real world environments such 
that would be it would it make increasingly 
difficult to distinguish between training 
carried out in simulation and the real thing.”



Questions?

Source - Sutherland I. E. - A head-mounted three dimensional display - 1968


