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System Now Used for ATC Separation Services

Environment Type of services Horizontal Separation Minima
Oceanic - Advanced AREA control service in Oceanic sector 15 NM
En-Route Non-Radar (NRA) AREA control service in En-Route sector 5NM
En-Route Radar (RAD)
Terminal Area Non-Radar (NRA) APPROACH control service in a TMA sector 3NM
Terminal Radar (RAD)
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Safety Certified

T

Civil Aviation
Authority

Designed to meet tough cyber security requirements
Developed to deliver Air Traffic Separation
Company wide SMS policy & procedures

ATSEP Staff Certification T

Canada

Canada

First ATC surveillance service provider in the world to obtain an EASA
Certification
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2019: From Proce
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OBSERVATIONS IN THE NORTH
ATLANTIC

IRCVNOIIIIeIaM Performance exceeds specifications of ATS
reports surveillance on U/l and latency

Of traffic eligible for reduced longitudinal
separation

> (2%

Conformance safety alerts through flight
level and route adherence monitoring

~13 daily

Additional flights offered Variable Mach in 42
days, representing 37% of traffic

11,776
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Significant Improvements in Collision Risk

NAY CANADA

SAFETY OCA

The presence of space-based ADS-B in the NAT would have reduced the
collision risk estimate:

* 2016 —from 19.8 x 10°to 4.6 x 10, a 77% improvement
* 2017 —from 10.5x10°to0 5.9 x 10, a 44% improvement
* 2018 —from 17.3x10°to 7.0 x 10, a 59% improvement

Source: PRISM (OPMR)
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GlobalBeacon Live

as of 5 November 2018

» Qatar Airways became the

GlobalBeacon launch customer, since
launch joined by an estimated 4000
commercial aircraft using Aireon data as
of Q1 2019 as part of their GADSS
tracking

Additional resellers such as SITA,
Rockwell Collins (ARINC), IBM, The
Weather Company and NavBlue signed
reseller agreements with FlightAware
and Airbus for integration of the Aireon
data into flight tracking solutions
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ATS Surveillance is a Critical component in Annex

13 Responses

» Dozens of Accident Investigation requests were
received since Aireon went live (13 this month)

« ATSB Australia recently concluded ADS-B
coverage in remote terrain could have prevented
CFIT (VMC into IMC)

* Immediate response to Alerting and Distress
phases possible, with high fidelity data

“our investigators were able to pinpoint, with a very high
degree of accuracy, as possible splash down location of the
missing helicopter. While the search is currently on going, we
are preparing a media statement in readiness of a successful
outcome”. ATSB Australia

Aireon ALERTS

AIREON ALERT REGISTRATIONS

Countrics
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Real Example: Accuracy

RADAR VS AIREON COMPARISON

NAY CANADA

o alissaniitieiinie

RADAR VS AIREON COMPARISON

Final AIREON
POsition Report

Google Earth

-~
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Real Example: SAR Response Timing

* Beechcraft V35 Bonanza was flying from
Oshkosh and went missing

* Eight planes and helicopters and about 100
personnel participated in SAR for two days until
Civil Air Patrol requested SBA data

* The search area was narrowed to a couple of
hundred meters

* The crash site was located quickly (in Canada)
and it brought closure for the family

Civil Air Patrol Search Lead:

“This is excellent! We have passed the data to Canada. This
narrows the search area to a couple hundred meters, it will
bring closure to this search and for the family.”
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ELT versus Accurate Position Reports

NAV CANADA

CEASAR
CANADIAN ENHANCED ALERTING FOR SEARCH AND RESCUE

* When an aircraft has an accident, an on-board Emergency Locator
Transmitter (ELT) should automatically emit a signal

* High rate of failure
* Many false alerts

* 80% of reported aircraft accidents in Canada over 10 years didn’t send
automated alert from ELT to SAR (no ELT on board or missed signal)

* 75 Minute Detect & Alert Time to SAR with 406 MHz ELT vs. 5 minute
with CEASAR
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Innovative Safety Improvements at Global Level

Commercial space
integration

Immediate global
contingency of ATS
surveillance data in case
of unforeseen outages,
weather, natural or
geopolitical events

&

Real Time
Conformance
Monitoring

7

GPS interference
monitoring

No additional

avionics
requirements, [I g@
uses all ADS-B
out versions

Enhances incident and

accident investigations with y

time-critical flight data

Near real time safety net
for hazards such as CFIT
and Uncleared Deviations
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f\ AAL263, B788, DFW-PEK, 12/17/2017
We don’t e R

know what
we don’t

Flight plan

UAL851, ORD-ZBAA, B772, 10/28/2017
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Extrapolation can lead to wrong conclusions
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Establish a global common baseline, truth data

UALBS B772
ESTIMATED
PEK EWR 04:19PM

Source: FlightAware
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Independent Position Validation Solution

The expanded coverage footprint improves the Aireon to validate
the reported position from ADS-B aircraft independent from GPS
using methods such as Time Difference of Arrival (TDOA)

Development to integrate this into a customer solution is
underway:

« Initially, the independent position check (IPC) flag in the
CAT021 will be set based on a containment exceedance value
of 5 NM.

* Closer validation values (e.g. 0.56 NM or even 0.2 NM) are
being tested with very encouraging results allowing for WAM

& Aireon
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High Quality Airport Data creates Opportunities
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Example HKG Airport
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Enabling CDM by Design

é"
Resellers
ATC Platform “
- R
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Global Safety Metrics Become Possible

S | \Y’: 5| | &

Missed Approach High Energy Final Approach Class-B Excursion TCAS-RA RTO Executive RORO Executive
Approach Overshoot Executive Executive Dashboard Dashboard
Executive Dashboard Dashboard

Dashboard

40 possible future safety performance metrics using global ADS-B data were
Identified between Flight Safety Foundation and Aireon

« Working with Flight Safety Foundation and several possible launch partners to:

« validate that SPIs and safety insights derived from space-based ADS-B are of
use and value to stakeholders for improving global safety

« Understand costs of processing data, producing, validating, oversight and on-
going R&D & Aireon



PROOF OF CONCEPT

Satellite ADS-B Data

Data Processing,
Analytics,
SPI Dashboards
Other
data -Missed Approach
sources -High Energy
-Loss of Separation
-Additional Metrics
-Additional Analysis
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Governance

Body

Additional
Metrics and
Studies

FLIGHT
SAFETY Y%

FOUNDATION

Members

Annex 19
State Safety
Programs

International
Safety Oversight
Organizations

Members

Collaborate & Inform

Regional Data
Sharing
Programs
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Go-Arounds
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Filters and Parameters
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