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What is EDAS?

EDAS (EGNOS Data Access Service)

IS a free of charge service (owned by EC)
that provides access to the data gathered
by the EGNOS infrastructure through the
Internet.
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EDAS overview
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EDAS Services

Type of Data Service Description

EDAS Service
FORMAT |PROTOCOL

- GPS and GLONASS observations and navigation data collected by the
entire network of EGNOS ground stations
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EDAS Services

Type of Data Service Description

EDAS Service OBS %
2 NAV FORMAT |PROTOCOL

- GPS and GLONASS observations and navigation data collected by the
entire network of EGNOS ground stations

0 EGNOS augmentation messages.
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EDAS Services

Type of Data Service Description

EDAS Service
FORMAT |PROTOCOL

- GPS and GLONASS observations and navigation data collected by the
entire network of EGNOS ground stations

0 EGNOS augmentation messages.

o RTK (Real-Time Kinematic) messages.
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EDAS Services

Type of Data Service Description

EDAS Service
FORMAT |PROTOCOL

- GPS and GLONASS observations and navigation data collected by the
entire network of EGNOS ground stations

0 EGNOS augmentation messages.
o RTK (Real-Time Kinematic) messages.

1 Differential GNSS (DGNSS) corrections.
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EDAS Services

Type of Data Service Description
EDAS Service OBS | EGNOS | RTK | DGNSS
2 NAV MSG MSG COR FORMAT |PROTOCOL
Service Level 0
ASN.1 EDAS
Data Filtering SLO
Service Level 2
Real Time RTCM3.1 EDAS
Data Filtering SL2
SISNET RTCA SISNeT
Ntrip s:g:: ;’1( Ntrip
RINEX,
Archive FTP EMS, FTP
IONEX...
VA T
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EDAS Services

Type of Data Service Description

& NAV MSG COR

FORMAT |PROTOCOL

Service Level 0
ASN.1 EDAS
Data Filtering SLO EDAS Client SW
Service Level 2
Real Time RTCM3.1 EDAS
Data Filtering SL2
SISNET RTCA SISNeT
. RTCM 2.x .
i RTCM 3.1 | NP
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EDAS Services

Type of Data Service Description
EDAS Service OBS | EGNOS | RTK | DGNSS
2 NAV MSG MSG COR FORMAT |PROTOCOL
Service Level 0
x ASN.1 EDAS
Data Filtering SLO
Service Level 2
Real Time x RTCM3.1 EDAS
Data Filtering SL2
SISNET RTCA SISNeT
| % ® T
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Archive FTP x EMS, FTP
IONEX...
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EDAS Services

Type of Data Service Description

AT MSG COR FORMAT |PROTOCOL

Service Level 0

Data Filtering SLO
Service Level 2

REAL-TIME

Real Time Data Filtering SL2 .
Nominal latency < 1 second
SISNET
Ntrip
Archive FTP ARCHIVE

ra o
EGNOS, it's there. Use it. ) ] f\ oney 0
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EDAS Information

Data Access Service
(EDAS)

Service Definition Document
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EDAS Information

http://egnos-user-support.essp-sas.eu/
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Data Access Service
(EDAS)

Service Definition Document

£
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Monthly Performance Report
July 2015
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EDAS Information

http://egnos-user-support.essp-sas.eu/
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DOCS & TOOLS v HELPDESK  EGNOS SYSTEM ~  SAFETY OF LIFE SERVICE ~  OPEN SERVICE ~
User Support EDAS SERVICE ~

HOME / EDAS SERVICE

SIGNAL IN SPACE  The section shows the real time status of all EDAS Services (SLO. SL2, Data Filtering, NTRIP, SISNeT and
—_— FTP).

7) PRN  Active soLMode  Resume Status Services

NTRIP

) PRN Active SoL Mode

136
PRN Test mode
126 DataFiltering
LPV Procedures
M GEO1: PRN120 GEO2: PRN136
a
p NW: NarthWwest  C: Central NE: MorthEast SW: Southwest  RA: RimsA M: MEDA
Unknown Unavailable Available Intermittent outages

A
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EDAS Information

!

EDAS Registration Website

EGNOS Helpdesk
EGNOS-Helpdesk@essp-sas.eu
+34 91 236 554
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EDAS Services Availability

EDAS Services Availability Trending @ Essp
100,00% . V: = . N > N
98,00% -
SLO
96,00% -=-SL2 I
——Ntrip
——SISNET GEO 1
94,00% I
—=8ISNET GEOQO 2
-o-DF
0, H
92,00% FTP
90,00%
Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14 Oct-14 Nov-14 Dec-14 Jan-15 Feb-15 Mar-15
SLO 99,99% | 100,00% | 99,32% | 100,00% | 100,00% | 99,93% | 98,44% | 100,00% | 99,98% | 99,02% | 99,98% | 99,96%
—=-SL?2 99,99% | 100,00% | 99,30% | 100,00% | 100,00% | 99,89% | 98,42% | 100,00% | 99,08% | 99,02% | 99,08% | 99 96%
—d— Nitrip 99,96% | 99,46% | 99,41% | 99,98% | 99,99% | 99,69% | 98,31% | 100,00% | 99,97% | 99,02% | 99,98% | 99,96%

——SISNET GEO 1] 99,29% | 99.39% | 98,58% | 99,14% | 99.26% | 96.92% | 98,27% | 99,96% | 99,95% | 98.90% | 99.81% | 99,77%

—+—SISNET GEO 2| 99,25% | 99.49% | 98,27% | 98,06% | 99.25% | 99.05% | 98,35% | 99.97% | 99,94% | 98.90% | 99.97% | 99,95%

—o—DF 99.93% | 99.94% | 99,13% | 99,96% | 99.96% | 99,81% | 98,62% | 100,00% | 99,98% | 99,16% | 99.98% | 99,97%
FTP 99.95% | 99.87% | 98,40% | 100,00% | 99.96% | 99,76% | 99,85% | 100,00% | 100,00% | 99.03% | 100,00% | 100,00%
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EDAS Services Latency

EDAS Services Latency (ms) @ Essp
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EDAS user’ accounts evolution
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EDAS user distribution
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EDAS Services

Type of Data Service Description

EDAS Service
FORMAT |PROTOCOL

DGNSS corrections for EGNOS stations provided by EDAS NTRIP Service

x x x RTCM 2.x Ntri
RTCM 3.1 P
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DGNSS Navigation using EDAS Ntrip

Service (0)

* IALA radio-beacon DGNSS is the *%:
internationally accepted method of 2/ A ﬁ*‘ﬁ(ffﬁ_“ L
. g . . . e = A .
providing differential GNSS corrections /w"’ ffjé9
. . . . epe o . - [T
and integrity information to maritime éig‘ A ' e RN
users. o X é/ sl
: W BPA QK
. ' A A rivs
* DGNSS corrections (GPS & GLONASS) for gz N f %[
. %, 4, )’ (= $ NLES
EGNOS stations are sent through the 5 M ﬁ&%{‘;& | {moonss
EDAS Ntrip Service via the Internet A A e W o
ﬁ}f Vg NODATA

Estimated GPRS & EDAS

DGNSS Coverage in Europe
(baseline: 200 nm = 370 km)
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EDAS DGPS: Performance analysis (1)

 Time period used: full GPS week 1856
02/08/2015 00:00:00 - 08/08/2015 23:59:59

DGPS Solution ‘
Rover Reference Distance type

Area . )
receiver station (Km)

(EPN) (EDAS)

* Multiple combinations of rover and Short (< 12 km)
reference station locations to obtain Medium (= 210 km)
different baseline length scenarios: § MLGA Large (= 372 k)

— short (<50km), g Extra-large (= 747km)
— medium (200-350km) 2 ROMA | Medium (= 305 k]
— large (350-500km) e DIAA | Extra-large (~ 1000km)
— extra-large (700-1000 km) = Short (= 10 km)
g GVLA Medium (= 342 km)
§ Large (= 423 km)
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EDAS DGPS: Performance analysis (2)

15 Probability density function of DGPS solutions over different baseline lengths short (<50km),
e GPS_ONLY i -
DGRS. SHORT medium (200-350km)
DGPS_MEDIUM large (350-500km)
m———DGPS_LARGE
s DGPS_EXTRA_LARGE extra-large (700-1000 km)

Accuracy improvement
(baseline < 500 km)

GPS only

Probability density [-] »~

o
wn

Accuracy degradation
(baseline > 700 km)
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EDAS DGPS: Performance analysis (3)

Aberding=y

Solution North error (m) m Horizontal Error (m)

T¥vpe | Mean | 20 | Mean | 20 | Mean | 20 _

For baselines < 500 km:

GPS only
e Mean & 20 <1 meter
-0.052 0.517 -0.122 0.319 0.241 0.456
DGPS Accuracy meets:
-0.352 1.037 -0.249 1.111 0.733 0.951 Y
* 10 meter for general
LD; gP: -0.182 0.972 -0.186 1.855 0.993 0.844 maritime navigation

DGPS (ocean, inland waterways...)
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EDAS DGPS: Performance analysis (4)

Aberding=y

Solution North error (m) m Horizontal Error (m)

T¥vpe | Mean | 20 | Mean | 20 | Mean | 20 _

GPS only
ROVer rec. 0.746 1.912 -0.131 1.170 1.165 1.375
-0.052 0.517 -0.122 0.319 0.241 0.456 X
m For baselines > 700 km:

DGPS :

0352 1037 0249 1111 0733  0.951 * Degradation of GPS accuracy
SRS * Mean & 20 > 1 meter
- 0.182 0972  -0.186  1.855 0993  0.844

Large

DGPS
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EDAS DGPS: Performance analysis (5)

DGPS: LAGO-MLGA
Large baseline

DGPS: BELL-MLGA
Extra-long baseline
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North errr [m]

EDAS DGPS: Performance analysis (5)

DGPS: LAGO-MLGA
Large baseline

DGPS: MALA-MLGA

) Short baseline ‘
15
i
05
o
0.5
-1
15
2 | I | | ‘
2 15 -1 -05 ) 0.5 1 1.5

East error [m]
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Q EDAS REFERENCE STATION

North error [m]
o

Medium baseline

DGPS: BELL-MLGA
Extra-long baseline

DGPS: MELI-MLGA

East emor [m]
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EDAS DGPS: Performance analysis (5)

DGPS: LAGO-MLGA
Large baseline
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EDAS DGPS: Performance analysis (5)

DGPS: LAGO-MLGA DGPS: BELL-MLGA
, Large baseline Extra-long baseline
T 2 T T
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e
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or [m]

North erre

EDAS DGPS: Performance analysis (6)

DGPS: LAGO-MLGA
Large baseline

DGPS: BELL-MLGA

. Extra-long baseline
) ‘ . —
15 {_/f - ) N ) 15
/—-' 1k
f s
E
AU i,
I'-I‘ } ‘ 050
:J \ -
l.l.‘"'l‘l < /f ) < \"; 15
08 s 4 %ER LOCATION 2, Y o 05 o os " 15 2
East error [m] East emor [m]
__ﬂ EDAS REFERENCE STATION | [
.
DGPS: MALA-MLGA DGPS: MELI-MLGA
s Short baseline ) 2 Medium baseline
LAGOR N
15 .7____//" N 15
1 > // 1
05 \ IQ\M%/ : 05
0 .‘..I. ? E 0
05 051
) The farther the reference station|
IS, the higher the position offsetis | -
-2 2 5 0 0‘5 1 15 2

East emror [m]
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EDAS DGPS: Revised coverage (1)

Probability density function.
Probability density function.

s
1
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EDAS DGPS: Revised coverage (1)

Probability density function.
Probability density function.
15
1 -
——GPS_SUR40
= DGPS_SUR40_GVLA EDAS —GPS_AJACO
09k DGPS_AJACO_PDMA_EDAS
0.8 -

A tentative extended hard limit
would be to use DGPS
corrections up to 500 km

\
1/ N

Probability density [-]

0 | k : : 0 =~ D ——
0 1 2 3 4 5 6 0 1 2 3 4 5 6
GPS standalone (blue) vs GPS standalone (blue) vs
DGPS with 423 km baseline (red) DGPS with 570km baseline (yellow)
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EDAS DGPS: Revised coverage (2)

Estimated EDAS DGNSS coverage considering Estimated EDAS DGNSS coverage considering
a maximum baseline of 370 km (Europe) a maximum baseline of 500 km (Europe)
&l 2
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EDAS DGPS: Revised coverage (2)

Estimated EDAS DGNSS coverage considering
a maximum baseline of 500 km (Europe)

. 1
'ARIMS
Estimated EDAS DGNSS coverage £ NLES
considering a range of 500 km M DGNSs
would cover most of the EU land s 1
. . NC GPRS/
masses, with the exception of some NO DATA
regions of Eastern Europe "
\ g
‘-l European :
EGNOS, it's there. Use it. Agency
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EDAS for Tracking dangerous goods

Positions and raw data

< Protection level
=" Telespazio

A messages ! EGNOS CS/EDAS based services:
E DAS EGNOS corrected position and
N\

EGNOS Data Access Service

“\ B 1200 tankers equipped in Italy
| Compliant with CWA 16390




EDAS for Tracking dangerous goods

), .
-7 Telespazio

~ True path

@ True position

® GPS

® GPS + EGNOS Open Service
GPS + EDAS

Protection level
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Real-time EGNOS performance monitoring

Real Time Availability
PRN 120 - 27/07/2014 14:45:00 to 28/07/2014 14:44:59

70 Availability Map Availability (%) ! Menu
>99.9 e B EGNOS-based
Sea Procedures
299
65 68 4} O LPV coverage
i OFIR
=95 bl O LPV Service Area
60 >90 < Sweden O Legend
280
Finlar
55 270 Norway
<10
o 50 No availability
3 United QRanage.
‘% Kingdom Belarus
3 Ireland Poland
45
Ukraine
40
Romania
25 Spain
Greec Turk:
Portugal Tl 9 Tur
30 e Meditercanea Syna
Morocco Iraq Iran
-30 -20 -10 0 10 20 30 40 Algeria Libya Egypt
Longitude ';lb;a Saudi
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EDAS for GNSS performance monitoring

Alberding Monitoring

1N
)
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SV'ex
Alberding Monitoring SW monitors GNSS ENAV has assessed the

oerformances in real time providing feasibility to use GPS raw data provided by

solutions: GPS, GPS+GLO, RTK & DGNSS. EDAS for Rome and Catania s@es in order to
compute GPS performances with Pegasus.

EDAS data will be used in other GNSS
Monitoring projects.

@ esse -
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EDAS for Multi-purpose testbeds

STATE-OF-THE-ART.
e geny.com/an/space/magieSBAS Testbeds/ MULTI-CONSTELLATION

OPERATIONAL
SBAS TESTBED

Sopponsd GNSS G LONASS, G, Compae

T SOk S 1 et

gopored  Sodelenena L o
L

4127 728
specslmesoges MR cotaion

magicSBAS

magicSBAS is a SBAS testbed to offer SBAS regional
differential corrections for non-safety critical
applications like mapping, precision agriculture or
multi-modal transport

www.gmv.com/en/space/maqicSBAS

{
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THE LPV APPROACH
DEMONSTRATOR

FLY SBAS
EVERYWHERE

magicLPV
magicLPV allows test pilots to fly SBAS augmented
GPS APV approach procedures, down to LPV
minima, using the navigation signal generated
magicSBAS.

www.gmv.com/en/space/products/maqiclL PV

o=
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EDAS for maritime navigation

Alberding Monitor SW Alberlngﬂ

based on EDAS Services for generation
and monitoring of EGNOS-based virtual
reference stations that provide DGNSS
corrections.

http://www.alberding.eu/en/alb_mon.html|

PROCESSING

_ RESEARCH &
General Lighthouse I\ ADIONAVIGATION

Authorities of the UK and Ireland

Is using this SW to assess EGNOS
performance at selected locations within
the GLA service area.
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GNSS Network : Higher density with EDAS

Network RTK/DGNSS
GPS &)oL oNASS GALILEO L
gk > etc.

E& v 5% ¢ h 4

Delivery of correction data via | | | |
mobile networks (GSM, GSM-R,

GPRS, UMTS, Radio Broadcast) \ ;f;i{j:ce

network

Usage of > 400 GNSS reference stations
(including EGNOS RIMS via EDAS)

pd

| calculation of correction data

o AXIO-NET comprises more than 20 years of experience in the field of precise

o/ satellite positioning and is a leading European reference network services
supplier of satellite-based surveying and navigation for all kind of

NET  applications. WWW.axio-net.eu

@ =ssr : -
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EDAS benefits for GNSS networks

O Redundancy of ground stations & robustness
O Higher network density

O Save of costs

O Extension of coverage

Q Infrastructure rationalization

A Data for new algorithms

O Data for validation

4 Performance monitoring
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EDAS Ntrip for High Accuracy Applications

Pass-to-pass results using EDAS NTRIP

. . . Reference
Navigation solution based Rover . Pass-to-
. station
on EDAS receiver pass
()]
RTK with short baseline 14-20 June BRNB
BRNA <lcm
(~1 km) 2015 (EDAS)
DGPS with short baseline 2-8 August MALA
MLGA 6 cm
(~10 km) 2015 (EPN)
DGPS with medium baseline  2-8 August MELI
MLGA 8cm
(~210 km) 2015 (EPN)
DGPS with large baseline 2-8 August LAGO
MLGA 10 cm
(~372 km) 2015 (EPN)

£
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 EDAS provides free-of-charge access to the GNSS data generated and
gathered by EGNOS infrastructure in real time and in form of archive.

 EDAS DGPS corrections improve GPS standalone solution up to 500 km
baseline covering most of the EU land masses, with the exception of
some regions of Eastern Europe.

 EDAS provides an added value for a wide area of applications: asset
tracking, GNSS performance monitoring, contribution to GNSS
networks, high accuracy applications, etc.
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