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1. Best practice: the application of design principles and standards '

PACDEFF 2017

“Product usability is a key concept within
human factors and more broadly within
design. Despite the vast amount of research
on usability, the process of designing human
factors into computer systems remains
something of an art “

HF Integration in future ATM systems, Eurocontrol (1)
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1. Best practice: the application of design principles and standards '

* Challenge 1: The pursuit of consistency

TopSKY (Thales)

Cockpit of Boeing 787

(Dreamliner) ITEC (Indra)
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1. Best practice: the application of design principles and standards '

e Challenge 2: “Constraining System” vs. “Constrained System”

CONUSE

A CONOPS Support &
&J Support &

Maintenance

CONUSE

i

Aircraft

Maintenance

Personnel

Training Personnel Training
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1. Best practice: the application of design principles and standards '

Challenge 3: The proliferation of COTS

| am COTS, don’t
touch me!

Impacts

* Consistency

* Competition for users’ attentional
resources

 Commercial strategy & product roadmap

* Configuration capabilities
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2. Effective implementation of automation CD

Systemisation Adaptability

Safety
targets

Efficiency

Cost savings .
5 System resilience
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2. Effective implementation of automation @

Transformation of the The importance of Methodological

information acquisition subtle cues...and the

controlling vs intuitive
controlling

process impact of their loss

Needs serious So, can we offer
consideration during the different cues or new
system design memory aids?

Requires system
flexibility!
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2. Effective implementation of automation '

Human-Agent Interaction
for joint activity
“People and machines have to
communicate, co-ordinate, play

together in intricate ways to meet
the challenges or their domain”

Endsley, From here to autonomy: lessons learned
from human —automation research (2)

Transparency as a
system design goal
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3. The design of alerts +
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Alerts introduction
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3. The design of alerts

-+

Benefits:

* Holistic perspective

* Governance

Al e rtl ng * Consistency
P h | | OSO p hy * I|dentification of latent issues

* Roadmap for future
developments

A key element of the system
design philosophy

PACDEFF 2017

Essential

components:

* Defining and bounding the
scope

* Considering all different
typologies

e Deciding on the classification
criteria for their prioritisation.

e Considering systems technical
performance.
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Alerts distribution- From theory to practice

-+

* Prioritisation guidelines
from Alarm Design in Air
Traffic Management,
2008, Eurocontrol

High
5%
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Level 4
70%

* Tailored prioritisation
guideline

Level 1
5% Level 2
10% Level 3
15%

Some real distribution
results...

Level 4 Level 1

Zn?ﬁ 12% Le;::)/:Z

Level 1 Level 2

Level 4 6% 20%

r

Level 3
32%
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4. A broader approach to systems design +

“Complex socio-technical systems are
integrated human and machine entities
that, when functioning as an integrated,

coordinated unit, can address a wide
range of problems that are too complex to
be addressed by individuals or machines
working alone”

Gorman, Cooke & Salas, Preface to the special issue on collaboration, coordination
and adaptation in complex sociotechnical settings (3)
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Field Expert
Involvement

Equivalence

Local

Emergence Rationality

Performance
Variability

Demand &
Pressure

Interactions J Resources &
& Flows Constraints

Systems Thinking for Safety: Ten Principles A White Paper Moving towards
Safety-Il, Eurocontrol (4)
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A real world example- The added value of applying Systems Thinking '

The broader system
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5. Conclusions

“For any interface to be effective, it
must be implemented as part of an
integrated approach to systems
design. The interface, decision
support, automation, training,
selection, alarms, procedures and
team collaboration all need to be
designed in a coordinated manner
using a common philosophy”

Vicente, 2002, Ecological Interface design: Progress and Challenges (5)
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The ATM (broader) System

Common Design Philosophy

Procedures

tecz::\?:al Alerts ATC Sy Ste m

systems

Environmental Consistency/

factors Transparency/ Subsystem 1 Subsystem n
Cognitive
offloading
tools/...
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Contact me at:
v.valentinova@protonmail.com

Thank you
Q&A session
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