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Introduction

«  management of complex systems

— if autonomous technology is part of the game

 micro-level: changes of
interaction

« meso level: regime change

— new governance mode
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Autonomous technology?

* new type of technology
« autonomous activity, interactivity (Rammert)
* hybrid systems
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Aktivitatsniveaus von Technik

. ™N
1. passiv
2 aktiv konventionelle
. Technik
- (instrumentell)
3. reaktiv
~/
~~
4. interaktiv
avancierte
. Technik
3. transaktiv (interaktiv)
—

Quelle: Rammert 2003
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Micro level

« distributed agency

« re-distribution of responsibility

— cockpit: assistance by
autonomous technology

— aviation/ATC: autonomous navigation
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Hybride Systeme
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Interaktions-Konstellationen
Interaktion von Menschen mit ...
Menschen konventioneller avancierter
Technik Technik
Berechenbarkeit regelhaftes vollstandig undu.rchsch’:.alubar,
Verhalten berechenbar irreguldr
Zuschreibung von . . . .
Handlungsfahigkeit 1a nein SBIICR
a) instrumentell a) instrumentell
a) strategisch (Konstrukteur) (Konstrukteur)
Handlungstypus b) kommunikativ b) strategisch b) adaptiv
(Nutzer) (Nutzer)
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Meso level

 new uncertainties and risks
— do they cooperate?
— system out of control?

« governance

— management of complex systems
— new modes of control? % ars o

nachiclgender Stau
Varkohe
phzise Stsuwarnung mit BMW Automobile senden
Umileitungsemplehlung Zanirale Verkehrsflussdaten (FGD)
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Paradigm-shift(s) in governance theory

1. Hierarchical, centralized control (1950/60s)

2. decentralized self-organization (1980/90s)
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3. Re-centralization?
(central control of
decentralized systems)
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Case study aviation

1920/30s: loosely coupled, manually operated,
local autonomy

1940s-60s: intarnational standardisation

1960/70s: centralisation, increasing complexity
(ATC)

Hybride Systeme

1980s-2000: senji-automated system,
decentralisation (TCAS)

2000s: global ATCsysthree-ﬂight)
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Hybride Systeme
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TCAS - operational logic

Criterion
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Hybride Systeme
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Russian SOPs

* U.S. freight plane .

» small plane innL

{

decentralized
coordination

« military plane i

RO
S

central
control

ATC
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Midair collision in Brazil Sept. 29, 2006
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Embraer Legacy
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source: www.faz.net
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The Mid-Air Collision at Ueberlingen in 2002

TCAS TA RA RA TA
23:34:56 23:35:19 23:35:32 23:34:56 23:34:42
TCAS: crew collision TCAS: TCAS:
LSink!® reports Lclimb!™ Ltraffic!®
descend
23:34:42 to ground
TCAS: controller
Straffict® * Tupolew Tu-154hﬂ
Boeing 757 Q O
023 35:10 23:35 030 S @]
O T around 23:34:43 O
f t !n CJntrOller: aroun 23:30:11
ca.23:28 aster sink [controller: | transfer to
transfer to — »Sink®* | ATC Ziirich
ATC Zurich 23:35:24) faster!
TCAS: ,.climb
faster!™
ATC instruction

FAZ 20.07.2002: 7
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The Mid-Air Collision at Ueberlingen in 2002

« pitfalls of automation

« organizational failure

« insufficient training

« divergent safety cultures

« unresolvable conflict
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Conclusion

* regime change
— deconstruction of the old regime
— construction of a new regime

 transition period

Habsheim 1988

» different options
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Governance mode (1)

Decentralized self-coordination
* local optimization
- decentralized negotiations

Risks

» emergent effects
» guarantee of safety?
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Governance mode (2)
Central control
» global optimization
: » top-down, loss of autonomy
-
>
m -
s - totalitarian control T N \ - A
* loss of learning == fow = =
capabilites? A i
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Hybride Systeme

eSafety report of the EU Commission (2005)

new technologies:
ESP

systems with Intelligent Speed Adaptation (ISA)
..., Wwhich work in a forcing and intervening
manner and could reduce the number of
accidents by 35% (item 39)

« 10 000 accidents per year

alcolocks

eCall (emergency call); mandatory for new
vehicles from 2009
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Car2Cr Comnication

http://www.car-2-car.org/index.php?id=131
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Trends

decen-

railway

automatic

central

tralized

manual
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Thanks for your attention!
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