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@ Multi-GNSS development

swisstopo reprocessing
# Satellites (25 -> 65)

7))
status today 2
Z
QO f satelites (RNXGRA)
65 T T T — T T T T T
60 ()]
=
%2}
5 - =)
50 -
45
-
oo i)
et E
- oo e eEmem
40 amoss © o amsm oo
- - sl pem——
- -eese e ‘G - e
csmms em © -me e o
IS GEDS ) GEEEES ¢ GE—e
35 oo cumwp cEEmm—— o0
= ° o omm
- . L]
30 =l
. .
-——— e
-
25 (e cxmm _
e
20 1 1 1 1 1 1 1 1 1
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
Year

Evolving satellite systems
GAL, BDS, QZS, ...
-> 130 in 2020

expected status

The number of SVs in multi GNSS systems

B GAGAN

W MSASS
CIEGNOSS
B WAAS

@ QZss
MIRNSS

[0 COMPASS
O Galleo
“[@GLONASS |
H GPS

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: cited from “Asia Oceania is the 'Showcase of the New GNSS Era'”, presented at 5th QZSS user meeting
(KOGURE, Satoshi Mr., 10th March 2010)
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@ EUREF Multi-GNSS WG

« Working group initialized at Gaevle Symposium 2010
« Action plan defined at Paris Symposium 2012

- GPS >GLO

since 2014 almost all AC switched from BSW50 to
BSW52 and use GLO in the data processing
(exception SUT, ASI-GIPSY)

Encouraging station managers to submit RINEX3 data
- Cooperation with IGS MGEX project

o0 B

- In progress: Prepare necessary steps towards
Integration in the routine data flow and product
generation
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« Actual status: 58 stations delivering RINEX3
- 13 stations 3.01 (10 Leica, 3 Javad)
- 45 stations 3.02

« ~15 additional IGS-MGEX stations in Europe

@ Development of RINEX3 files in EPN
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The IGS MGEX Network:
~120 stations
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@ GNSS signals
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@ RINEX3obs Types: ZIM2 — ZIM3
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RINEX3 QC tools In use

e G-Nut/Anubis [1.3.2] ($Rev: 990 $)

* BNC [2.12] checkout version 6635

« Thanks a lot for the support and iterations necessary to
make the quality monitoring operational !

BKG + GOPE
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@ Daily RINEX Monitoring
Google

RINEX 2 (208 CH-EU stations)

swisstopo Rinex Monitoring

http://www.swisstopo.admin.ch/swisstopo/geodesy/pnac/html/en/anubis _monitor r2.html
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http://www.swisstopo.admin.ch/swisstopo/geodesy/pnac/html/en/anubis_monitor_r2.html

@ Daily RINEX 3 QC (31 stations)
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http://www.swisstopo.admin.ch/swisstopo/geodesy/pnac/html/en/anubis_monitor_r3.html

http://www.swisstopo.admin.ch/swisstopo/geodesy/pnac/html/en/gsumzim3.html

Number of observations (RINEX 2/3) last day
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@ Cross-checking R2/R3 monitoring
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http://www.swisstopo.admin.ch/swisstopo/geodesy/pnac/html/en/qgsumzim3.html

Multipath of observations (RINEX 2/3) last day
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@ Cross-checking R2/R3 monitoring
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@ BNCplots
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@ Example performance problems ONSA
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First Galileo data analysis: data set

36 stations with RINEX 3: incl. ZIM2, ZIM3, ZIMJ
6 weeks (Oct-Nov 2014)

8 receiver types

Javad

Leica (3)
Septentrio (2)
Trimble (2)
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@ First Galileo data analysis:
BSW52 + BSW53

« Assignment of the observation to 2 frequencies
G=GPS, R=GLONASS, E=Galileo

RINEX observation codes and their priority
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@ First Galileo data analysis: results

« Coordinate differences (w.r.t. apriori model)
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@ Multi-GNSS at Swiss permanent
stations

* Feb-May 2015: all 41 Swiss stations are enhanced from
GPS/GLO receivers to Multi-GNSS (+ 15 chokering
antennas: causing jumps of ~ 2 cm despite individual
antenna PCVs)
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@ Thanks for your attention
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