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Chicken or Egg?
Technology or Trammg’?
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Why?

"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
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or...

iIs simulator design driven by
training requirements or the
technology of the day?
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Presentation Outline

e Some Simulator History
* "Chicken-and-Egg*?
e What’s on the Horizon?
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T WARIA. Antoinette Flight Simulator

circa 1910
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Ruggles Orientator (1910s)
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. gracefully.

" even keel,

+. He pushed the “joy-stick" over

. a nose dive.
| verse, but too late.

July, 1919

Flying without Wings Has Its Thrills

Riding a bucking orientator provides most of the sensations known to the aviator

T was the first time that he had

been alone at the controls of the
airplane. John Harvey had the the-
ory of the thing down pat, but how
would theory and practice hitch up ?
that was what he was asking himself
as the instructor saw that the safety
belt was properly secured and
gave the order to go. A mo-
ment later John Harvey was
concentrating so fiercely on the
business in hand that all else
was forgotten.

“‘Steady, old man,” he said
to himself as he found that
he was gripping the control-
stick so tightly that his fingers
ached, and he pushed the stick
gently forward.

The machine dipped its nose
Harvey promptly
reversed the motion of the con-
trol until he was again on an
and pushing with
his right foot on the rudder
bar he swung around to the
right. Suddenly he remem-
bered that he wasn’t banking.

and the machine tipped sharp-
ly to one gide—too sharply, and
Harvey wrenched at the stick to
avoid whirling completely over.

Then things began to hap-
pen. Jolted forward by the
quick motion, Harvey uncon-
sciously pushed against the
control. Instantly, it seemed
to him, the machine went into
He tried to re-
The ma-
chine was making an impossible
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roll completely over. But little by
little Harvey got the knack of the
controls and presently he was master
of the situation.

Dangerous, not to say impossible
stunts for a beginner? Not at all

John Harvey was as safe as you are

Ph b by Diviscs of A

Whirled about in this machine the student-aviator
develops the “ear-motion sense’ so vital to the fiyer

U. 8. Army

ble the flight surgeons to test his reac-
tions. But the need was for a way to
teach aerial stunts and airplane con-
trol without danger; so Mr. Ruggles
improved his invention. He provided
two sets of large steel rings, large
enough to carry part of an airplane
body, swung one within vertical
and one within horizontal bear-
ings and driven by small motors
go that the rings revolve one
within the other. The longi-
tudinal axis of an airplane body,
suspended by bearings on the
inner ring, is also revolved by
the motors. Adding controls,
like those of an airplane, to
enable the student to regulate
the motion in any of three
directions, both forward and
reverse, the inventor had a
machine in which the beginner
could practice all the motions
of flying and try all the tricks
except leaving the ground and
landing. Mr. Ruggles also pro-
vided a dual control on the floor
by means of which an instructor
can control the movements of
the car.

Fighting for Control

It was the manipulation of
the floor control by his instruc-
tor that caused John Harvey
to think that the thing was be-
witched when taking his first
lesson. If the instructor’s ac-
tion is not met and promptly
countered by the pupil the
instructor can send him spin-
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Link Trainer (1940s)
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https://www.google.com/url?q=https://youtu.be/SerUNGg2-rU&sa=D&source=editors&ust=1784457449377663&usg=AOvVaw2tkduT6dpNlSqSO4ppRWfb

BOAC Comet
Simulator
(Heathrow 1958)
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UK Naval Flight Simulation (1970s)
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Hawker Siddeley Harrier Simulator (1972)
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1970s Early CGl

McDonnell-Douglas Electronics Corporation
Vital Il (Virtual Image Takeoff And Landing)
Pacific Southwest Airlines - 1972
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1980s CGl
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Evans & Sutherland CT 5 1981
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US DARPA SIMNET Distributed Simulation Concept (’83)

Virtual & Manned Real c2

ConSfrUCfive Simulafors plaff:orms
Simulations

Defense
Simulation
Internet

Combatants
Networked
From Anywhere
In The World

Any Synthetic Terrain, Any Battlefield, Any Conditions
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Typhoon Simulator at LIMA 2017
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A380 Simulator
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Consumer Technology
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Key Factors?

Training
Requirement

Simulator
Design

Aircraft Available
Design Technology
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Chicken or Egg?
| TechnAgl_ogy or Training?
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What’s on the Horizon?
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Quantified Human
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Sensors Everywhere
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Increased Focus on Learning Analytics

e 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
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Islands of Data

Pixabay



Create a Data Warehouse
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Social Performance Assessment Content Sensors Simulation
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Systems Predictive Algorithms Analytics

Feedback Data Ownership Personalization

learnxapi.com
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Training & Operations Management Software (FlightPro)
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So What?
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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
inléi(c)){\ to procure and $15 million to operate in
F 5

Utilisation
Engagement Skills Trainer Il (EST II) 38%
Call for Fire Trainer Il 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%

 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” T I_l | N |< e



Establish the
Optimum Live
Synthetic Blend? &
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The Drivers of Artificial Intelligence/Al...

Computational
Power

Big Data
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We May Have Reached a Tipping Point
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Vast Resources not always Required...

Random Exploration

T
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Our curious agent learns to move along the corridors
without any extrinsic rewards

GTA V Al UC Berkeley - Curiosity Al

Running on Conveyor Belts
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University of Texas — University British Columbia -
Mari/O Locomotion Skills Al
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Artificial intelligence (AI)

World's best Go player flummoxed by
G 009 l e Google’s ‘godlike’ AlphaGo Al

[
D e e p M ' n d Ke Jie, who once boasted he would never be beaten by a computer at the ancient Chinese

game, said he had "horrible experience’

Learning Al 1. & s> * ALPHAGO
1 R e § UESE
and “Go” D ies® 380 B

(2016/17)

—
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: : . / R : - s
A screen at the Future of Go summit in Wuzhen, China, keeps score during the match between Chinese player Ke
Jie and Google’s Al AlphaGo. Photograph: Wu Hong/EPA


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

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

L L




Maurice Conti
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The incredible inventions of intuitive Al | Maurice Conti — TED Talks Feb 17 T |—| | [\] |< e



Intelligent Al 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 THIN Ke



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

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

e 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/Al 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?
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A Fourth Revolution - Training 4.0 (?)

Paper,

Chalk  Electro-Mec  p dia  of Training
hanical

Paper, Digital Digitisation
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Last Slide

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
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