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The future is (almost) now!

• Rapid technological development in recent years, 
especially evident in the field of transportation.

• Not unreasonable to think that full, Level 5 
autonomy could be achievable within our lifetime.

• Experts predict we are still several decades away 
from this goal. 

• Modern transport vehicles, such as airplanes and 
cars, are still quite sophisticated when it comes to 
integration of automated systems.

• Most new cars sold today have several Advanced 
Driver-Assistance Systems (ADAS) as standard, 
whether we know it or not. 
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A worrying rise in related
accidents? 

• Indications of a mismatch between user expectations
and technological design: 

• Users inadequately informed about an important
technological feature;

• Users having higher expectations of the capabilities of the
technology than actually possible.

• Are designers actually adopting a human-centered
design process, as assumed?

• Do we need to change our understanding of how
humans interact with technology, given recent advances
in automation and AI?  
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Is this realistic?



Trust

Communication

Transparency
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The new Boeing 737 MAX aircraft
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It started with a design change

that created a new problem

that led to an engineered solution

Image from: LA Times
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The accidents that grounded the fleet

• Two crashes, killing 346 people, in Oct 2018 in 
Indonesia, and March 2019 in Ethiopia – both linked 
to the new MCAS.

• What went wrong?
• Faulty sensor data in-flight caused the MCAS to initiate, 

responding as designed, but to bad data. 
• MCAS designed to be «invisible» to pilots, thus pilots were 

not informed about the new system, nor were they given 
any simulator training on it, nor was it included in the pilot 
manual.

• Because pilots were not aware of the system, they did not 
know why the nose kept being pushed down.

• MCAS was designed to continuously engage until the 
sensors detected that the pitch was stabilised – the pilots 
were continuously fighting an invisible force that kept 
pushing the nose down until the aircraft crashed. 
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The root causes go back decades

• Further investiation of the crashes revealed serious organisational issues, 
including:

• Production pressures on Boeing employees that jeopardized aviation safety;

• Boeing’s faulty assumptions about critical technologies, most notably regarding 
the Maneuvering Characteristics Augmentation System, or MCAS;

• Boeing’s concealment of crucial information from the FAA, its customers, and 
pilots;

• Inherent conflicts of interest among authorized representatives, or ARs, who are 
Boeing employees authorized to perform certification work on behalf of the FAA; 
and

• Boeing’s influence over the FAA’s oversight that resulted in FAA management 
rejecting safety concerns raised by the agency’s own technical experts at the 
behest of Boeing.
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It’s not just Boeing



Volvo’s Pedestrian Detection system

• 2015 demonstration of Volvo’s new Pedestrian
Detection feature to a group of onlookers.

• What went wrong?

• This car did not have the Pedestrian Detection feature
installed – it was an optional extra, not standard.

• It seems that the driver did not check whether the
feature was installed or activated.

• Even if installed, the driver behaviour would have 
overriden the safety feature – only designed to work at 
speeds of up to 35 km/h, and not when the driver is 
actively accelerating. 
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Tesla’s Autopilot - 1

• 2017 crash of Tesla Model X SUV in Mountain View
California, after hitting a concrete barrier at 71mph.

• The car was in autopilot mode (adaptive cruise 
control & autosteer lane-keeping engaged).

• What went wrong? 

• Driver was distracted by his cellphone and did not notice
the car had gone into the highway gore area, which is 
unsuitable for automated driving;

• Vehicle had no means of monitoring driver engagement, so 
warnings were not issued in time for the driver to 
successfully react and intervene;

• Model X software had not been programmed to detect the
type of concrete barrier that the car drove into.
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Tesla’s Autopilot - 2

• 2016 crash of Tesla Model S in Williston Florida, 
after colliding with a truck-tractor.

• The car was again in autopilot mode at the time of
the crash.

• What went wrong? 

• Truck driver failed to yield the right of way to the car.

• The car driver was not paying attention to the road, 
and did not react to the presence of the truck.

• The driver was overreliant on the automated driving 
system because of «it’s operational design which
permitted his prolonged disengagement from the
driving task» as well as his «use of the atuomation in 
ways inconsistent with guidance and warnings from 
the manufacturer». 
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Can you see the patterns?
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Assumption that automation is present

Automation is capable

Automation functions in this way

How is technology
communicated to us?

Adequacy of user interfaces and controls

Actual user behaviour versus assumed

Do we really know what the tech does?

Do we understand the limits?
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What are the ethical implications of imperfect 
technology being tested in the public domain?



Let’s take a step back



Who is this technology developed for?
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https://drivemag.com/news/car-tech-is-so-advanced-that-people-don-t-use-it-dacia-study-shows

Survey by Dacia on 2,000 British adults, 2017



Is the technology on our
roads today actually
good enough to be on
our roads?

Reliable enough?

Safe enough?
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How can we ensure human-centered design?



Image from: roboticsandautomationnews.com

The race towards autonomy

• Innovations in computing, sensor and AI 
technologies mean that the dream of autonomous
technology is closer than ever before.

• Level 5 autonomy is still years (decades?) away, but
the pressure is on to integrate more and more 
automation and semi-autonomous functionality
into current and near future vehicles & systems.

• Technology is developing at such a fast pace; can
traditional human factors evaluation methods keep
up?
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Is Human Factors still important in design?

• Worrying anecdotal evidence that HF is (still) not considered so 
relevant:

• «You need 200 hours to do a reliability assessment? I thought you
could do it in 2 hours…»

• «We want human factors input, but we don’t want to pay for it»

• «Human factors is only relevant for verification and validation»

• «Human Factors assessments take too long»

• «What’s ‘human factors’?»
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Ensuring a human-centered approach

• Traditional human factors methods may not be compatible with the pace of
technology development.

• But this does not mean we should not do human factors analysis of new
technology!

• Even «autonomous» technology is likely to have some human component.

• Human factors may be even more important now than ever before. 
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IFE has been researching
human-technology
interaction for ~30 years
in the Halden Project

1958 - 2020 Established 2021
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•



What are the effects of
digitalisation & 
automation on human 
performance and plant 
safety?

•
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Transferring research 
from nuclear to other 
safety critical domains

•
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Thank you!

claire.blackett@ife.no
www.ife.no


