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Module Overview

»%: Safety Management Systems (SMS)

»%D Safety Intelligence




Safety Management Systems (SMS)



Evolution of Airspace Operations and Safety
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Variety of Aviation Participants
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Change Management

How We Achieve Aviation Safety Today

Safety Management
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International Civil Aviation Organization, "Safety Management, Standards and
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Current-Day Safety Management Systems

Current-day SMSs are
primarily reactive—analysis Data Collection and Analysis: Audits, ASIAS, FMEA, Root Cause Analysis, FOQA, LOSA,

based on data collected over Maintenance Records, Weight & Balance, Interviews, etc.
a period of time
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@ Safety Management System Evolution @;

Safety Management
International Civil Aviatio Og zation, "Safety Man gmetStdd and
R ommeddP ctic Annex19, in Conven n Inter nal Civil
A t n, 2nd Edt n, 2016

Safety Policy Safety Risk Safety Safety
and Objectives Management Assurance Promotion
Can you improve safety management by developing
new Services, Functions, and Capabilities
that dramatically increase responsiveness (“In-Time”)?

Monitor

Assess

Mitigate

Ref: National Academies, In-Time Aviation Safety Management: Challenges and Research for an Evolving Aviation System, 2018. 10



SMS Evolution Example:

Aviation Safety Information Analysis and Sharing (ASIAS) S

ASIAS 1.0

ASIAS 2.0

ASIAS 3.0
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Key Changes:

Characteristics of the Program: Key Changes:

* Datasilos .
* Distributed architecture
* Manual data-fusion process

* Sharing of aggregated, de-identified .
results via web portal

e Baseline governance, roles, and .
responsibilities

 Commercial and general aviation .

communities

Integrated production system
to support analytic processing
requirements

Higher volumes of data and
processing speeds

Automated capabilities to fuse
disparate data sources
Expanded fusion governance
model

Predictive analytics and advanced
tools to identify emerging risks
Expansion — new communities,
additional data, improved operating
processes

Transformed collaboration — more
agile, innovative interactions
Enhanced access to data by
partners, to conduct specific
analysis in controlled environments
Application of fused data to
improve quality of analysis
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Discussion Question

> AR & & B

How can your organization benefit
from safety intelligence?



Proposed Safety Intelligence Definition

Annex 19 Amendment 2

An outcome of the process of analysing safety data and
safety information to support decision-making
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Near-Term
Needs and
Impact of

Safety
Intelligence

Need: Wide variation of operator size and complexity of
operations necessitates the development of tools and
processes to quickly mitigate risks and hazards
effectively and economically.

Objective: Improve safety intelligence. Rapidly evaluate
existing data patterns and discover new patterns that
lead to the next safety event.

Impact: Improved speed and characterization of system-
wide risk identification to augment existing SMS
processes supporting risk management and safety

assurance.



Progression of Safety Intelligence
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Safety Intelligence, Risk Management and
Safety Assurance
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Information classes
useful to enable
SMS

i | ICAO
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& Increasingly In-Time Safety e

System-Wide Safety
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Operational Needs ___ & Improve in-time safety Improve scalability Improve accessibility Increase participation
Future Aviation Goals ‘ In-time Safety Assurance Tailored Safety Interoperability
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Data Challenges: The Four V's @
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» Volume: » Veracity
» Radar Tracks: 47 facilities (1 year) ~423 GB » Data drop outs
(Compressed), ~3.2 TB (CSV) » Duplicate tracks
» Weather and Forecast (Entire NAS): CIWS » Track ending in mid air
~2.8TB » Reused flight identifiers
» Velocity » Variety
» Radar Tracks: 47 Facilities » Numerical
» ~35 GB/month (compressed). (continuous/binary)
» ~268 GB/month (uncompressed) » Weather (forecast/actual)
» Weather and Forecast (Entire NAS): CIWS » Radar/Airport meta data
~233 GB/month » ATC Voice

> ASRS text reports
(Pilot/Controller)

Amazing Safety Intelligent

Algorithm Information Reports




System-Wide Safety
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Data Diversity, Volume, and Visualization

Imports Data (1000 msg/sec)
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Advanced Safety Maf°"rc°r"§sé*i“ﬁéﬁt“5ystems
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Modernization of SMS
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Discussion Question

> AR & & B

E How else can your organization benefit
from safety intelligence?




26

Exercise: Discussion

Your State is in the process of approving a foreign air operator for a Foreign
Air Operator Certificate to conduct scheduled flights to your State. To
support your approval process, risk assessments and surveillance activities,

identify data needs and the challenges related to collecting/processing/
analyzing the data.

1) List data to be collected for your approval process, risk assessment, and
surveillance.

2) List possible challenges with the collection, processing and analysis of
this data.

%8 ICAO
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