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MHC-ADS

Meaningful Human Control over Automated Driving
Systems (MHC-ADS)

MHC-ADS aims at guiding a responsible transition within increasingly
complex and automated driving systems. With the combined efforts of

Meaningful Human Control
over automated driving systems

Home

People
psychologists, philosophers, and engineers, MHC-ADS will develop a

theory of “Meaningful Human Control” (MHC) over Automated Driving
Systems (ADS), and assess several aspects of this newly developed

Partners

The concept

- MHC stems from political debate on the use of (semi)autonomous weapon
systems in the military, such as armed drones with autonomous capabilities
- Drivers should at all times have meaningful human control (MHC) over
automated driving systems (ADS). This is different from approaches that focus on
specific moments during partial automation when humans have to take back
control.
;EZE\;\CZ - Fundamental idea MHC is that ‘a human in the loop’ is insufficient for preventing
2015 unwanted risks and accountability gaps. What is needed is that the right human
is able and motivated to influence the behaviour of the system in the right way
SEE at the right time.
ii:'gegn‘ - MHC has three essential components:
| 1) human operators will make informed, conscious decisions;
PBEEES 2)  human operators will be sufficiently informed about lawfulness of an action
and its context;
3) human operators will be properly trained, to ensure effective control over the

use of it.
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Two criteria for meaningful human control over autonomous systems

Tracking ﬁﬁ Tracing
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Since automated vehicles cannot be held
Automated vehicles respond accurately to responsible for accidents, there should
their controllers’ intentions and to always be a human who is expert of the
everything that is happening around them system and who recognizes themselves as
morally responsible for the behaviour of the
(‘ Ve h ic | € Meaningful Humn:n%
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Applies not only to individual drivers of

vehicles, also to remote operators, in control
room, to designers of HMI, to policy makers, to
design of the traffic system as a whole, ..
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Deadly Tesla Crash Exposes

TESLA'S AUTOPILOT WAS Y P
Confusion over Automated

INVOLVED IN ANOTHER DEADLY Driving

GAR GRASH 1 federal investigation, ignorance of the technology’s limitations comes into focus

Bron: Scientific American 2016

Woman dead
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self-driving -
Uber

Bron: wired.com 30 maart 2018

Pedestrian killed in accident involving self-driving Uber
CNN 19 maart 2018
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‘ “Claims of a more

than 90% reduction in
road traffic deaths
resulting from
automation
eliminating crashes
linked to human error
are untested”
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ITF/OECD 2018
Safer Roads with
Automated Vehicles?
Nos Nieuws Sport Uitzendingen TELENERST :I; cfm

Many smart and 'safe' gadgets in new
cars hardly used

Modern cars are full of technical aids, but drivers .
hardly use them. That is because motorists do not Akl Brick
know what their car can do. Redacteur Economie

1 nov 2017




The higher the level of automation
ey the less important the role of people?
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TU Delft (From: Hagenzieker, M. (2015). "That bollard could have been a child". About road safety and behaviour of people in traffic. Inaugural speech. Delft
University of Technology, 21 October 2015)




Automation * = in case of an
accident

? = Higher levels involve unknown
situations and definitions

! = Skill/rule may already deteriorate
to knowledge, adding up to drivers’
knowledge-behaviour.

CIECA - Harmonisation of
the Assessment of Kill
From: Driving Test Candidates Ski

Heikoop et al.

127-114 114-43

2019. In Vienna

et Convention Rule 254 255-250 250 250-69*-66 51-29? 29-0?
Issues in

Ergonomics
Science 4SSN Knowledge 65 65-81 81 81-34?! 0-?! 0?

Lyman & Twisk,
1995

Advanced driver
training courses,
etc...

NB: Unweighted counts
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Different worlds

self-driving technology

advanced sensors

eg. no human failures
Beggiato &
Krems 2013
Hagenzieker et
al 2019
Heikoop et al
2018
Rodriguez
Palmeiro et al
2018

Figure adapted
from: Hagenzieker
(2015)
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Conclusions

Human behaviour and control remain important

Interdisciplinary approach & meaningful human control

Complex combined effects on behaviour with increasing automation levels
Mental models !

New driving skills needed

Road user education, training, and testing need to be ‘reinvented’ & tailored
Inclusive future traffic system = for all road users:

vV V V VvV V V V V

Take into account perspective of non-automated road users, such as
pedestrians and cyclists
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