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B :E3X(Q) :Comparison of the HAZOP, FMEA, FRAM, and STPA
Methods for the Hazard Analysis of Automatic Emergency Brake
Systems

™ Yan-Fu Li, Tsinghua University, Enrico Zio ,PSL Research University

W ASCE-ASME Journal of Risk and Uncertainty in Engineering Systems,
SEPTEMBER 2022, Vol. 8 / 031104-1

L] Eﬁ]’j{@ : Comparison of hazard analysis methods with regard to
the series development of autonomous vehicles
W Greta Carlotta Kolln, Michael Klicker, Stephan Schmidt

W ITSC’ 19: Intelligent Transportation Systems Conference
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Consider the degree of
augmentation required from
advanced analytics and Al

e Human () Machine

Decision Support
le: Medical di i le: Financial Example: Next best action
investment for digital ordering

—&B 75 2IZVR
E / Risks must be
managed by, for
example, guardrails
or a human-in-the-loop
for exceptional cases.

There are multiple
forms of augmentation.
Machine suggests,
human decides.

Human suggests,
machine decides.
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* Autonomous decisions
are made by machines,
@ using predictions,
Machines use Al @m  forecasts, simulations,
to generate I rules, optimization or
recommendations, other Al

# and may provide
“% diagnostic analytics
for hurnan validation
and exploratian.

Machines provide
. visualizations,

) alerts
5 and other support for
human decision makers.
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B Using FRAM to explore sources of performance variability in
intravenous infusion administration in ICU : a non— normative
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