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Motivation Wy
* The Federal Aviation * Due to its higher risk

Administration requires all environment, wildfire

Part 121 air carriers to management efforts still

have a SMS in place face a significant number
. As a result of that, of aviation-related

commercial air incidents

transportation is the safest + NASA, the FAA and

means of transportation industry are collaborating

with a fatality rate of 1 per to alleviate those aviation-

102 flight hours related incidents
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Goals Approach Wi
* Show how safety * Detail the safety

management is done management system

today according to ICAO
« Show why it does not « Highlight Federal Aviation

scale to the changes the Administration’s guidance

national airspace system . Apstract current-day SMS

will undergo process flow
« Demonstrate the need for e Use that process flow as a

an IASMS baseline to transition to an

« Show existing gaps IASMS
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Figure from FAA AC No: 120-92B, Safety Management Systems for Aviation Service Providers
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Evolution of Airspace Operations

-
.../' = = g

=

Nt

Evolution of Airspace Operations and Safety




DATA COLLECTION & AGGREGATION FUSION OF BIG DATA SETS RISK MITIGATION

[

J
il

PROACTIVE ' INTERPRETATION ' NEW

RESPONSE @ & UNDERSTANDING INSIGHTS

. N\
e S
/.




In-Time Aviation Safety Management
Systems

Air Transportation Safety
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In-Time Aviation Safety Management

Systems
Needs

In-Time Safety Risk Mitigation

Proactive -> Predictive Safety
Management Systems

Adopt ML/AI for predictive
analysis and advanced data
mining

Build upon existing IT
architectures for increased
access to data and tools

Improve system agility and
responsiveness

Figure from FAA AC No: 120-92B, Safety Management Systems for Aviation Service Providers
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Research Questions (RQ)

RQ1 RQ2

« Can we abstract current- * As a method of validating
day SMS guidance in a research question 1, can
way that does not proscribe we use specific Disaster
operators beyond current- Management & First
day requirements but does Responder use cases to
elucidate the parts of the concretize the gaps that will
process that will change as need to be filled by the shift
we shift from SMS to to an IASMS?

IASMS?
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Current-Day SMS Process Flow

> System Analysis
\ 4
lntemu:l?‘rd ldentiEﬁcaﬁonl. Potential Risks: Likelihood (L): Consequences (C): Prioritization:
FDA 2 B onts z Physical - Reputational Exceptional - Occasional Insignificant - Major LxC 2
+ | *| Environmental - Human Improbable - Frequent Minor - Catastrophic

o SNt Economic Remote Moderate Hating Assemmment
Audits Observations

Re-Assessment: Mitigation:

Root Causes:
Risk Reduced? Barrier Measures P NO Acceptable?
i SreTao. Contributing Factors
Re-Classify Response g
NO
YES
Acceptable? YES > ALARA? - J
NO
L > Abort Operations
YES
LEGEND:
ALARA: As Low As Reasonably
Achievable
Compare: Proceed: PR -
L Analyze Data Monitor P " ) FDA: Flight Analysis
Check Efficiency of Mitigation Collect Data - SMOS: State Mandatory Occurrence
Decide Document ’ Systems
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http://websites.umich.edu/~safeche/bowtie.html

Bowtie Diagram: Command and Control Link
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Bowtie Diagram: Bird Strike sy
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Discussion Wy
« Today's SMS framework « Data collection and analysis

guidance relies on Annex 19 are still labor intensive

and AC 120-92B — Reports, for example, need de-
 That guidance is not identification before they can be

used

— Post incidents, it can take a
while to recover flight data; this

proscriptive:
— Different organizations have

d_if[(erent acceptable levels of prevents us from using the data
ris | - 'in-time' to prevent future
 The goal is to maintain that negative outcomes

freedom while assuring safety .« These limitations motivate the
need for an IASMS
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Discussion (Contd.) Wy
« SMS implementation affects « Today’s guidance lacks that
Service Providers' competitive level of abstraction
performance — Does not detail what changes in
- Providing proper guidance for the transition from SMS to

an IASMS is of essence: IASMS

— Enough details for
organizations to understand
requirements

— But leaves enough room for
Innovation
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Future Work

« Use of SysML to model the developed process flow to
evaluate the evolution from SMS to IASMS

* Development of a survey to get insight from first
responders on use of UASs in wildfire response

« Expand safety analysis on other FSF-identified hazards

 Continuous collaboration between NASA, FAA and
industry partners to define IASMS requirements
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