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Definition are needed to reduce misunderstanding T
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| | syslem designers
J L JHMS closer collaboration -

(N syslem decision makers

and the public

critical properties betwesn Human and the machine need to be identified and described in order to
understand what they are

autonomous system

| ambitious research
- . Identify if ATC remains at the front end

How to secure active invalvement of the human | ideniify the future rele of the human

.-"/ w ldaentify the neads - combined parfarmance human and machins

I— — S . maintain domain knowledga?

o i,
__=* Joint Cognitive Human Machine System o Integrate Human in design process

How can experience be valuad

. Societal problems __liakility versus safety debate needs

of data - purpose of data

.. wha is in control /" How to aveid cheating on the human  exploit fully concept of control or of JHMS

What can the machine - and the human being bring to the systam __making sense

Human has to be integrated
*. How bring everybody together (engineers, programmers, front enders .

cutsiders and opponents into the discussion

overall systam, human and machins

. Allocation of Functions -
W use Al for new training methods

smarter and resolve issues

What kind of autonomy, -~
. responsibilities for both actors
s Autonomy )
% Howe can trust be brought into the discussion

.'-L\_ How do we make sure that the system will not get bored

Megative image from the past explain business model| of ATM and its' limitations of the past




“The modernisation of
the ATM system is and
will be the cornerstone

of the implementation
of the SES initiative in
the future.”

MEASURE OF PERFORMANCE

Incumbents nearly always win

5 Entrants nearly always win
DISRUPTIVE
INNOVATIONS
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Data-driven automated prediction on aircraft estimated
time of arrival (ETA)

Al/ML is not new ] T
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Automation is not new

Today ATM process « innovations »

® US NAS in Jovial still in operation , ERAM ?

* MADAP in IBM assembleur still in operation,
ITEC ?

® UK FDP in Jovial still in operation, ITEC?
® CAUTRA IV in LTR,COFLIGHT?

e SATCA in ADA, ITEC?
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Always different than imagined

"Tame" complexity (cybernetics)

‘ Regulator vs platforms
ATCO vs Change

Incumbent vs disruptor

IFATCA
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other sectors

Disruption?

Naive paternalism!
Paternalism is action limiting a
person’s or group's autonomy
which is intended to promote
their own good

Safe
HAswn
thesis

unless
something else
changes in the

meantime




Traditional Approach to implementing new
technology

Men-Are-Better-At/Machines-Are-Better-At

Task

MABARMABA

<4 | )

Human Technology/machine

Fitts, P.M. (ed) (1951). Human engineering for an effective air-
navigation and traffic-control system. National Research Council,
Washington, D.C.
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Joint: Human and Machine

IFATCA
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Human vs. Machine
Human manages Machine
Or vice versa

\

Human and Machine
Complementarity of
Human and Machine

J

Hyundai




Function Allocation

(Waéfler et al., 2003)

Human vs. Machine A 4 Human and Machine
Human manages Machine Complementarity of
\ Or vice versa P \ Human and Machine P
Function Function

Cooperation
Joint /

IFATCA




Joint Cognitive System

. (Hollnagel & Woods, 2005)
* Goal oriented

* Adaptive

* Views problems in more than one way

e Uses knowledge about itself and the environment
* Maintains control of a dynamic process

4 Human is not a user of the system )
Human is an active part of JCS

«Human dos not interact with the interface, human
\_ interacts through the interface with the process.» Y,

e
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Joint Teaming

/ \ Machines show amazing

OECD capability
Everyday math

Still humans and machines are

complementary
11% of adults

better than Al

Machine

* Has deep “knowledge”
* Calculates: May give good answers

Japan: 37%
Sweden: 36%

Human
e Has cross-linked knowledge
* Thinks: May ask good questions

(Elliott, 2017)
\ / (Brynjolfsson & McAfee, 2017; Floridi, 2015)
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The Human
Contribution

( )
(' Verification of technical A Preconditions
decisions - <
* Improving technical system Clear human role in the system
\° Learning from technical systemj L y
, (o . D
* Manage uncertainty espec.tl\./e systerp .de5|gn
. ) * Avoiding deskilling
(" e reenasiiey N « Allowing continuous development
e Show commitment and 9 of expertise (80% tacit) )
dedication e )
- / * Job design required
° .. \° Ergonomics, Ul/UX not enough )
* Empathy, creativity, - S
improvisation | e Participatory approach a must )

(Brynjolfsson & McAfee, 2017; Faust, 2007; Floridi, 2015, Manzey, 2012;
Samek et al., 2017; Shively et al., 2017, Wafler at al., 2003)
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The Joint Human Machine System goal

Closer collaboration between operators,
system designers, system decision makers
and the public

Human and machine complement each
other to achieve system goals

A humanistic design that allows humans
to recover from the rare high-risk
scenarios

Automation should not be Human versus
machine, automation should be seen as human-
machine coordination as a team.

HALA, 2010
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What is needed?

>

* Future technical improvements needs to focus on systems rather than
components and on tasks rather than structures to be able to cope with
complexity and deliver the expected benefits

* A participatory design or co-operative design, that actively involve all
stakeholders (e.g. employees, partners, customers, citizens, end users) in the
design process to help ensure the result meets their needs
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SUCCESS

it's not always what you see

HUMAN-CENTERED COMPUTING

Fobnins Maloart 5. Hathasan, Sotfroy M. Srmdshrm, and Kon Ford,
i Machine Cogrition, soffivardiban it

The Seven Deadly Myths
of “Autonomous Systems”

Jaffray M. Bradshuw, Robert K. Holfman, Matthew Johnon, and Divid D. Woods
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BE INFECTED!
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Thank you
Sesar.coord@ifatca.org
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