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Outline

1. Motivation for NMA’s involvement in EGNOS
2. Brief description of the EGNOS system

3. Examples of results and performance
shortcomings in northern areas
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Why does NMA analyse
EGNOS?

*The Norwegian government has invested a considerable amount of
money in the development of EGNOS and Galileo.

—->Someone should independently check that the system performance
reaches its target, also in Norway

*NMA is the only public entity in Norway that has both the necessary
iInfrastructure and knowledge for monitoring EGNOS performance.

Maintaining this knowledge gives opportunities to identify
weaknesses in the system performance, especially at high northern
latitudes

- Possible to contribute to future improvements
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EGNQOS system overview M ©
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SBAS output

— +Orbit and clock corrections for each GNSS satellite
*lono correction grid model
*Degradation factors

GIVD(L1) CIvE)

Fast corrections
dR

Integrity

Long-term (UDRE)
corrections
dX, dy, dz, dT
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SBAS integrity concept (RTCA DO-229)

High level error budget:

2 2 2 2
R GI orb&clk + GI lono | ,tropo | rec

=

2
O; are used for:
1. Weighting the different GNSS satellites in position
solution

2. Calculating Protec@
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Protection levels

and alert limits

P(PE>PL) < 2*10-7

HPL=6-s

HorizMax

VPL =5.33-5s,,,

HAL

HPL

SYSTEM AVAILABLE
(HPL<HAL)
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NMA monitor stations

8 stations are used:

Station Abbreviation | Latitude Longitude

Kristiansand kres S8.083°N 7907°E

Trondheim trds 63.371°N 10.319°E

Vepga VEQS 65.673°N 11.964°E

Bodg bod3 67.288°M 14 434°E

Tromsg trol 69.663°N 18.940°E

Kautokeino kaus 60.022°N 23.020°E = s SWEDEW
Honningsvag hons 70.977°N 25.965°F J -

Vardag Vars 70.336°N 31.031°E 2

These are ordinary
GNSS reference
stations providing 1 Hz
observation data and
are part of e.g. the
CPOS NRTK service.
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NMA monitoring system

E‘f AutoPegasus (Version: 10.9.0 Build: 2006)

Main | Configuration 'GPS/SBAS Compared = Gap Log AutoPegasus has completed successfully

P ro CeSS I n g too I : Monitor Stations ' Pegasus Convertor | GNSS Solution | Pegasus Report * Clean directories Completed
DOY Py Completed
P EGAS U S (d eve I O p e d by Sabie g:t: g‘::t Station name Latitude Longitude Height S

¥ Get GEO Files Completed

E U R O C O N I R O L) % Krigtiansand 58.082695599 7.907419502 153,342 % XPL Estimation —

= Trondheim 63.371384626 10.319158744 323.369 X PL Piot: Not started
Vega 65.673165951 11963733374 56.584 Station Processing Completed
Bodoe 67.287507699 14.433971756 106.741 %| Make ALM/GEQ Completed

In- h ouse SW m ad e fO r autom atl C Tromsoe 69.662718807 18.939648246 138.182 * Get 0BS Completed
X Get NAV Completed

daily data retrieval and processing = s R Comvestor Complted

Honningsvaag 70.977063201 25.964931325 54.686
Vardoe 70.336373660 31.031197257 180.490 % GNSS Solution Completed

Lofoten 67.887784650 13.036548846 74.027 * MFileRunner Completed

I n pUt - Trysil ™ XMLizer Completed
24 hours 1 Hz RINEX GPS obs Stavanger s
24 hours RINEX GPS brdc navmsg — ot stared

€=y Not started

*24 hours RINEX SBAS msg Dagal _ N

% Compare GPS/SBAS Completed

Load Monitor Station Config | | Save Monitor Station Config
Monitor Not started

Analysis Not started

Clear Al Run

EGNOS Analysis Tool

Save Main Config Load Main Config

Auto Start

Launch time m —

Auto Run

Station analysis idle Auto Mode

= ® Automatic Daily Processin
Clear Counters and Log DOY analysis idle ly g

Batch Processing

Number of Errors  Mumber of Warnings  Number of bad files
L] L] (1]
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EGNOS: Horizontal accuracy, July 2014

95 % HNSE using PRN 120
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’Uncorrected” GPS: Horizontal accuracy, July 2014

GPS only: 95 % HNSE
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EGNOS: July 2014

APV-1 Availability using PRN 120
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Unstable performance at high latitudes

Example: Tromsg, 13-02-2014
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SBAS UDREI

R ange output

~ 13-Feb-2014 00:00:00

Beain: ™22 [ 345600

13-Feb-2014 23:55:53

End: 1779 431999
Irit | Offzet: 286399

Data

lssue of Data comections .«
SBAS fazt comections

SEAS UDREIN
iohogzpheric comections
tropozphernic cormections
zatellite weight factor
total standard dewiation
flt zstandard dewviation

4 1L F
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[V Use all PRMN 5 i
3
4
5
E -
b
DetachFig | Pt |
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HPE, HPL and NSV
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HPE, HPL and NSV
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Thank you!

Questions?

Jan Mayen.
Photo: Rune Hanssen
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