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Understanding the Helios and GADSS
Search and Rescue Global Aeronautical Distress
Ecosystem and Safety System

The Future Impact of
MEOSAR and
2nd Gen Beacons
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Cospas-Sarsat: Over 39,000 Lives Saved Since 1982 Mc@o

COSPAS-SARSAT.INT

International Satellite System for Search and Rescue

Satellite-based search and rescue (SAR)
distress alert detection and information
distribution system, best known as the
system that detects and locates emergency
beacons activated by aircraft, ships and
persons in distress.

Their Mission

The Programme provides accurate, timely, and reliable distress alert and
location data to help search and rescue authorities assist persons in
distress.
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COSPAS-SARSAT System and Components  McMurbo

Emergency Distress.
B __ .‘ lt"'

-
1

Local User.
i Terminal

Mission Control

Center

@ a . i
Rescue

& Coordination
- Center

Emergency Response §
Systems




End to End Emergency Readiness and Response  Mciurbo

@ > McMurdo Beacons with
100+ Airlines, Maritime
safety, Armed Forces
Worldwide

o > Space segment

€ >» McMurdo MEOSAR

Q Ground Stations
USA, Australia, New

o Zealand, Argentina, Middle
East...

(& » McMurdo Communication
for SAR Operators System purpose...

Saving lives
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Current Cospas-Sarsat Components

« Space Segment:
— 5 LEO satellites
o 3 more to be deployed

— 7 GEO satellites inc spare
o 3 more under test

« Ground Segment
— 53 Operational LEOLUTSs
— 23 Operational GEOLUTs
— 31 Operational Mission Control Centres

« Distress Beacons:

— >1.5 million 406 MHz beacons (end of 2014)
— Around 50 active manufacturers
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The Future

« Capability insertion:

— Introduction of the MEOSAR satellite population (LEO
phase-out)

— Availability of Second Generation beacons inc. Spread
Spectrum (DSSYS)

* These can bring:
— Greatly improved satellite coverage for receiving alerts

o Significant timeline savings on location — near
instantaneous

o Reliability and longevity for the orbiting satellite system

o Location not reliant on GNSS, and greater Doppler
accuracy quickly

— Return Link send to beacon — Galileo at present
— In-Flight Activation pre-accident

— Possibility to send voyage data recorder info using the
DSSS
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MEOSAR Space Segment Growth Plan McMURDO

e Space Segment

— 4 L-Band MEO satellites + 1 under
fest

o 6 more planned before the end of
2016

— 17 S-Band MEO Satellites
o Two more planned early 2016

— Ultimately — 72 operational
satellites

o 24 from each: USA, European
Commission, Russia

« EOC by end of 2016
— MEOSAR data used in SAR
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Cospas-Sarsat MEO Space Segment Benefits MC@“DO

* 2 improvements
« Size of satellite coverage footprints
« Large number of orbiting satellites

LEOSAR
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GEOSAR Footprint

3D Satellite Footprint simulator developed by McMurdo



- Ground Segment ] e ak
— 12 MEOLUTs . LEE
o 3 in construction for 2016 |
— 7 Mission Control Centers
o 2 more in construction for 2016 . J
— Last C/S D&E involved e

o MEOLUTs Hawaii, Florida, Maryland, MEOLUT processing Hawaii
Norway, France, Turkey, Russia

S .

o MCCs Hawaii, Florida, Maryland, Canada,
France, Italy, Norway, Japan

— New MEOLUT installations
o Australia, New Zealand, Argentina

NASA Goddard - analysis
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Example McMurdo MEOSAR Installations MCMURDO

Six Channel MEOLUT Antennas
in New Zealand.

MEOLU Rntennas in Florida (NOAA).
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NOAA -6 Channel MEOLUT Mc@o

6-Antenna Systems
Capable of processing
USA GP%alileo and
Glonass

Unmanned, controlled
remotely from MCC in
Maryland
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Alert Timeliness McMURDO

« MEOSAR Detections:

— Sooner than LEO/GEO
o Typically 16 minutes

— Obstructions, less-impact

— More true detections than
LEO/GEO
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MEOSAR: Real-Life Example in March 2014 McMURDO
A life saved...........

 Hunter in New Zealand has a
distress situation and activates
his PLB in a mountainous region

e At time of activation, LEO
satellite is just “out of view”

Guam

« Path to GEO satellites blocked by LEOLUT
local terrain

- 2 MEO satellites clear of ,
obstruction and received distress Sea | R
Slgnals = @ distress signal

- Signals were relayed to MEOLUT | A ontringe o
ground station in Hawaii, -
including Lat/Long

 Successful rescue effort in much _

shorter timeframe than pre-MEO
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Schedule Overview

« MEOSAR system should attain
— Early Operating Capability (EOC) starting end of 2016
— Initial Operating Capability (I0C) 2017/2018
— Full Operating Capability (FOC) by 2019

« Meanwhile, there is a parallel effort to develop components of the system
that will be enhanced by MEOSAR:

— Improve second-generation beacons (SGB) with
o Increased detection probability
o Improved accuracy and
o More data fields
— Enhance with features not in the current 406 MHz beacons:
o Spread Spectrum Signal (CDMA)
o Variable message fields to support additional information
o Global Aeronautical Distress and Safety System (GADSS)
o Return Link Communications Information
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Schedule - MEOSAR Implementation

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

N o heo Space Segment

NfEO Ground Segment :;

'l

D&E Planning
,,,,,,,,,,,,,,,,,,,,,,,,,,, I

. Development of Ground Segment | - 5
| Specifications and Data Distribution |, |G. S. Spec| Develop. S S

“ EOC Early Operational Capability
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MEOSAR Summary McMURDO

* Next-Generation COSPAS-SARSAT is
becoming a reality

— Increased accuracy, timeliness and reliability

o Near-instantaneous detection, identification
and location

o Reduced beacon response times
o High system availability
— Currently in Demonstration & Evaluation Phase

— Early operational capability: 2016; Expected full
availability by 2019

« Eventually 72 MEOSAR satellites will replace
the LEOSAR satellites deployed from the 1980s

« MEOSAR combined with Second-Generation
406 MHz beacons with spread spectrum is
game-changing for the performance and
capabilities of COSPAS-SARSAT




. . .
Second-Generation Beacon Design Goals McMURD

« Goals are listed in Cospas-Sarsat document G.008 - OPERATIONAL
REQUIREMENTS FOR C/S SECOND-GENERATION 406 MHz BEACONS

« Additional functions possible
— Cancellation button, return link information, in-flight activation

— Additional Data fields: Battery status, user status, temperature, high-
precision encoded location

— Possibility to send critical information from flight or voyage data
recorders through the 406 MHz spread-spectrum signal

« Improved system performance
— Homing using 406 MHz

— Detection probability, location accuracy (95% of the time: < 5km in 30
seconds — critical for commercial aviation, < 1km in 5 minutes, < 100m
in 30 minutes)
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Return Link (Galileo-only Today) McMURDO

« Includes possible additional capabilities:

« Acknowledge Signal Receipt (approved) and/or Beacon Control
(not approved yet)

 Remotely activate beacon (e.g., missing ship)
« Turn off beacon transmission (e.g., reduce beacon traffic)

— Requires second-generation beacon
with return link capability

Return
Link
Signal
Sent

Signal Relayed
to Return Link
Service Provider
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Global Aeronautical Distress and Safety System mcmurbo

ns learnt from AF447, MH370
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HELIOS Project McMURDO

Collaborative project led by McMurdo aimed at providing a second generation
emergency system with air, sea and land applications

- HORIZON 2020

cwark Programmene: lor Resicarch and Tnnovalion

partners

MCMURDO @ AIRBUS AIRFRANCE # SICEN wousis £ EISHFAINT Ccnes ...
N

eP"‘r -

Collaborative project to create a new @ AIRBUS BEA’

Emergency System with partners: il - o st

GADSS response ad deployment — do not circulate without McMurdo
approval
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Distress 3 Autonomous
Tracking Distress tracking
Adoption Normal, abnormal, applicability
March 2016 distress tracking Jan 2021
Applicability
2016 2017 2018 Nov. 2018 2019 2020 2021




The World’s First SAR Experience Center Mc@o

McMurdo Inc., Washington DC Area

e\l

Real-Time SAR Demonstrations Industry Expert Discussions

Live MEOSAR System Education & Training Classroom
Partner Solutions Future Innovations
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THANK YOU FOR LISTENING
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www.mcmurdogroup.com
Headquarters: 4296 Forbes Blvd. Lanham MD 20706

McMurdo SAFE Europe 2016

24


http://www.mcmurdogroup.com/

