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Problem

m Current certification guidance gives no
insight in crediting the human in the loop
In a safety analysis.

m If operator judgment and problem-solving
aren’t considered, the criticality of the box
becomes higher — and costlier — than
necessary.
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Objective

m Develop methods appropriate for analyzing
complex machine-human systems

m Help FAA produce guidance material for
applicants

m Make new systems less costly to certify and
help them be fielded sooner to realize their
benefits
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Activities

m Selected a lead example application: IMC
Approach Spacing using ADS-B/CDTI

m Conducting safety analysis with a variety of
methods:

— Traditional Fault Tree and Event Tree
— Cognitive Modeling of Flight Crew Tasks

— Dynamic Simulation of Hazard Exposure Time

m Determine effectiveness of methods

m lllustrate hazards and mitigations in ATM Lab
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Example Hazard Fault Tree from CDTI Application
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Example Output from a Cognitive Model
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Impacts

m Reap operational benefits without delay

— Enable new technologies and applications
to be fielded earlier and to be more
affordable

m Advance and streamline the certification
process

— Manufacturers save time and cost, and
become more willing to propose innovative
products that users can afford
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Future Plans

Analyses

Method |Advantages Disadvantages

Fault Tree |[Shows all Events leading to |Difficult to capture the e?;m a;dw !Iqi ry
a Hazard of interest. Shows |range of human events, to —— rcular
Mitigations. credit human function

Event Tree |Shows Sequences of Actions |Difficult to translate to a .
and Failures, and their likelihood of top hazard G ul d ance
consequence

Cognitive |Predicts Cognitive Results will need on

Modeling |Workload and helps Predict jvalidation and consensus .
Error Susceptibility A p p ro p riate

Dynamic  [Shows interaction of several [Modeling human

Simulation fasynchronous machine &  [functions needs validation
human processes M et h o d S
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