
Pixabay

Chicken or Egg?
Technology or Training?

Andy Fawkes

RAeS Spring Conference London – 13 June 2017



"Chicken-and-egg" is a causality 
dilemma where it is not clear 
which of  two events should be 
considered, the cause and which 
should be considered the effect

Why?

Wikipedia



is simulator design driven by 
training requirements or the 
technology of  the day?

or…



• Some Simulator History
• "Chicken-and-Egg“?
• What’s on the Horizon?

Presentation Outline



Antoinette Flight Simulator
circa 1910

L'Aerophile Collection



Ruggles Orientator (1910s)

Popular Science 1919



Link Trainer (1940s)

YouTube - https://youtu.be/SerUNGg2-rU

https://www.google.com/url?q=https://youtu.be/SerUNGg2-rU&sa=D&source=editors&ust=1784457449377663&usg=AOvVaw2tkduT6dpNlSqSO4ppRWfb


BOAC Comet 
Simulator 

(Heathrow 1958)

Ken Wheeler (www.dhaetsa.org.uk) 



UK Naval Flight Simulation (1970s)

RAF Phantom/HMS Ark Royal



Hawker Siddeley Harrier Simulator (1972)

British Movietone/YouTube



1970s Early CGI

McDonnell-Douglas Electronics Corporation 
Vital II (Virtual Image Takeoff  And Landing) 

Pacific Southwest Airlines - 1972



1980s CGI

Evans & Sutherland CT 5 1981



US DARPA SIMNET Distributed Simulation Concept (’83)



Carboard 
Cockpit

Tom Brusehaver Blog



Typhoon Simulator at LIMA 2017

DefenseWorld



A380 Simulator

L-3 Link Simulation & Training



Consumer Technology

Bohemia Interactive Simulations



Key Factors?

Simulator 
Design

Training 
Requirement

Available 
Technology

Aircraft 
Design
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Chicken or Egg?
Technology or Training?

Both?



What’s on the Horizon?
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Quantified Human



Sensors Everywhere

Internet of  Things Consortium



A Data Rich Future

E-Learning

Simulation

Virtual 
Reality

Augmented 
Reality

Mixed 
Reality

Wearables

Internet 
of ThingsSensors

Mobile 
Computing

Cloud 
Computing

Data 
Analytics

Artificial 
Intelligence

Autonomous 
Systems
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Data!
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Increased Focus on Learning Analytics
• Learning analytics is the:

– Measurement
– Collection
– Analysis, and
– Reporting of  Learning Data

• To understand and optimize learning 
and the environments in which it occurs
– Adaptive Learning



Islands of  DataPixabay



Create a Data Warehouse



xAPI

learnxapi.com



Training & Operations Management Software (FlightPro)

Ocean Software FlightPro® 
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Data

So What?



Value for Money? - US GAO Aug 16 Report
• Seven (US Army) virtual training devices are used 

on average for 21% of  their total availability
• Four of  the low-use systems cost more than $70 

million to procure and $15 million to operate in 
FY2015

• Gaps in Governance:
– Front-end analysis
– Effectiveness analysis
– Linkage with training strategies

“Efforts to Adjust Training Requirements Should Consider the Use of  Virtual Training Devices”

Utilisation

Engagement Skills Trainer II (EST II) 38%

Call for Fire Trainer II 37.8%

Games for Training VBS coming 30.8%

Dismounted Soldier Training System (DSTS) 15.4%

Stryker Mobile Gun System Advanced Gunnery Training System (MGS AGTS) 8.6%

Intelligence and EW Tactical Proficiency Trainer (IEWTPT) 8.4%

Common Driver Trainer (CDT) Mine Resistant Ambush Protected (MRAP) vehicle device 1.3%



Establish the 
Optimum Live 

Synthetic Blend?

Wikimedia



Linking?

Training
Data

Operational
Data



The Drivers of  Artificial Intelligence/AI…

Computational
Power

Big Data
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We May Have Reached a Tipping Point



Vast Resources not always Required…

University British Columbia – 
Locomotion Skills AI

University of  Texas – 
Mari/O

UC Berkeley – Curiosity AIGTA V AI



Google 
DeepMind 

Deep 
Learning AI 

and “Go” 
(2016/17)

https://www.google.com/url?q=https://www.youtube.com/user/keeroyz&sa=D&source=editors&ust=1784457454599461&usg=AOvVaw2T1hHhu9ORSoB2hluSG-Wu
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So What?

AI is being programmed 
to learn, rather then do, 
and then remember and 
build its intuition… and 
coming up with new 
ways of  thinking



Maurice Conti

The incredible inventions of  intuitive AI | Maurice Conti – TED Talks Feb 17



Intelligent AI Tutor?

“a computer system that aims to 
provide immediate and customized 
instruction or feedback to learners, 
usually without requiring 
intervention from a human teacher”

Wikipedia



An Analogy - A Flight Deck for the
Management of  Training?

Sensors, Data, Displays, Automation, Human Skills...
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In Summary



• History indicates that simulator design 
can be disrupted by new technologies, 
but human judgement traditionally 
plays a key role in assessing training 
effectiveness

• Big Data/AI might transform our ability 
to measure and manage training and 
simulation effectiveness
– but who might direct and conduct the R&D? 

Government, Academia, Industry, RAeS?

Summary



A Fourth Revolution - Training 4.0 (?)

1st 2nd 3rd 4th

Paper,
Chalk

Paper,
Electro-Mec

hanical

Digital
Media

Digitisation 
of  Training



The End
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Goal
– Exploit new technologies that allow 

us to better measure and maximise 
training effectiveness

Draft first step
– List new technologies that might 

better measure and maximise 
training effectiveness and consider 
their strengths and weaknesses

Last Slide


