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Main EPN-related Activities and Research

EPN Central Bureau
(Bruyninx et al., “EPN CB Support to EPN Data Analysis and Future Strategy”)

@ IAG WG “Integration of Dense Velocity Fields in the ITRF”
EX® (Legrand et al., “Future EUREF contribution to the IAG WG ‘Integration of Dense Velocity Fields in the ITRF’”)

EPN Data Centres & Broadcaster

(EPN-style) Data Analysis

Antenna Calibrations

PPP for Time Transfer

& Monitoring of the lonosphere

Monitoring of the Troposphere
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EPN Data Centers

= ROB EPN Data Center:

» URL: ftp:/lgnss.oma.be/gnss/data/rinex/

> hourly and daily RINEX files of ROB’s EPN stations
(BRUS/BRUX, DOUR, DENT, WARE)

= EPN Historical Data Center:

> URL: ftp://ftp.epnch.oma.be/pub/obs/
> Daily EPN RINEX data (also “pre-EPN” data — but uncomplete)
> Corrected RINEX headers according to site log — 3 month delay

L__——é?' DOBEERVATION DATA & (GP3) INEX WERBICON / TYPE
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0.0000oooooooo HARDWARE CALIBRATION (8] COMMENT
0.000000084672 CLOCE OQFFZET (3) COMMENT

ANER MAREER NAME

20805MO002 MAREEER NUMEBER

Royal Observatory of

Belgium



ROB EPN Broadcaster

» Caster URL : http://www.euref-ip.be > 65 registered users (160 active

» User registration form: listeners on average)

hitp://gnss.be/data.php#NTRIPaccess > 181 configured stations (135 unique
streams, some redundant from 2

This server, available at www. exref-ip.be, is run by Roval Observatory of Belgimm. GNSS Team.

e A e » Plan: secure connection (https) will
The Belgian ROB stations BRUX0, BRUX1, DENTO, WARED are directly streaming to the caster =

The other EUREF stations are mirrored from 17 casters such as: b . I b I g

Welcome to the ROB EUREF RELAY GNSS Server

.
i
5
i
o

2
o3

=
7
o
e}
]
]
o}

g
]
B
g
1
N
=)
i3

[
w
4
8]
2

=]

-$i v GOP (for stations GOPED, GOPEL. TUBO()
the caster in ESP run by IGN (for stations ACOR0, ACOR1. ALACO, ALBAO, ALME0. ARDUO, ARDUI,
BCLNO, BORRO, CACE(Q, CANTO, CANTL, CEU10. COBAO, COBA1, FRAGO, GIRQO0, HUELO, IGNEO,
IGNEL, IZAND, IZAN1, JACAQ, JORDO0, LEONOD, LEON1, LPALO, LUGO0, MALAQ, MALAIL MALLO,
MALL1, MELIO, MER20, MER21, RIO10, SALAD, SALA1, SONSO0, SONS1, TARIO, TERUO, TN010, 1
TNO020. TNO30, VALEO, VIGO0, YEB10, YEB11, YEBEO, ZARAO, ZFRAD) 4
* the caster in FRA run by [GN (for stations AJAC1, BRST1, BSCN1, GRAS1, MARS1. SCOA1, TLSE1, VFCH1)
in GBR. run by OS (for stations DARE_RTCM, INVR_RTCM, SHOE_RTCM)
in GER run by BKG (for stations AJACO, AUT10, BELFO, BELLO, BOGI0, BOR10, BORJ1. BRSTO, 1 SRR
BSCNO, BUCUO, BUTEO, BZRGO, CAGZ0, CFRMO, CLIBO, CPAROD, CRAKDO, CREUO, CTABO, DARED, 4

70 -] aVaRs

DRESI, DUBRO, EBREO, GANPO, GRAZ3, HERTO, HOE21, HOFNO, IENGO, IGEOQ0, INVRO, ISTAQ, ] HORN = SKE)
JOENGO, JOZ20, KARL1, KIR00, KUREO, LAMAO, MOSEOQ, MARG0, MARSO, METS0, MOP20, NICOO, =TRIE
OBE40, ONSAQ, ORIDO, OSJEOD, OSLS0, PADOO, PENCO0, REYKO, ROVEO, SASS1, SKE00Q, SODAO, 1
SOFI0, SPT00, STASO, SULPO, SUR4, TOILO, TOR20, TORIO, TRDS0, UNPGO, UNTRO, VAASO, VALAO, 60 el EiRE e
VARSO, VECHO, VIS00, WARN1, WROCO, WSRT0, WTZRO0, ZIM20, ZOUF0) | e =KURE -T\;az 5
DR =y s
il i _m;_]'m} A L
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H (for stations KRA10, KRAW0, KRAW) wrcH
caster v IGEQ (for stations CASCO. FLRS0, FUNCO, GAIA0, LAGOO, PDELO. TERCO) 1
the caster in SVK run by STUBA (for stations MOP2) j
* the caster in SWE run by LM (for stations kirQ_euref. mar6_euref, onsa_euref, ske0_euref, spt0_euref, vis0_euref)

- - =HATE aAATL <=
This server supports the NTRIP 2.0 protocol. See hitp:/igs bkg bund de/ntrip/about for more information on NTRIP. 40 H S

Uptime is 74 days, 14 hours, 17 minutes and 13 seconds, since 21/Feb/2013:23:17:15.
169 streams available (sec sourcetable), 178 listeners connected. 1

To apply for an account. use this form.
Below you find a selection of some of our 66 users and their application for our NTRIP streams 20

o Olba (fom AUT): testing p -
* Bram (from BEL). low cost RTK
+ Bart (from BEL): Test and generation of 1scc fles

T T
-20 -10 0 10 20 30 40
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(EPN-style) Data Analysis

= Bernese V5.0, GPS+GLONASS

" EPN analysis: submitted rapid daily + final weekly

" Other analysis:

— Stations in EPN analysis complemented with all Belgian
GNSS stations + additional EPN reference stations 0 “repro-mode”

" Plans: s 8
= Bernesg 5.2 (of course) . t%-‘ "
— Global (in any case) -~ o
— More emphasis on PPP? To be tested with Bernese 5.2. . Tooe
— Stop as official EPN LAC and start as EPN L R

“coordinate monitoring” facility (link EPN CB) ??
(Under discussion internally!)
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PPP for Time Transfer

Objective : near real-time clock monitoring

Clock1-REF

Compare two remote clocks to a same reference:

R E F Royal Observatory of Belgium




DATA ANALYSIS

Using IGS real-time satellite clocks and orbits +
NRCAN ultra-rapid (EMU) satellite clocks and orbits

oVIE et Detection of clock problems

ROYAL OBSERVATORY OF BELGIUM s l MONITORING
ki =t USING GNSS PPP

Phase jump :

HOME
Clock - private
PRIVATE
CLOCK date : 4/6/2013 to 4/10/2013
COMPARISONS ——————————— + BRUXUSN3[ng] .
——— > 1.5 ns after some minutes
TC 356 .8 149,
U
2 -356.9 S 149.096 |
TEMPERATURE g -ssr.ez g 48.976
2 57.1. 8 48,856
H = $
PUBLIC % 7.2 £ 148,736
157.3 148.6.
7.4 1484 -
e = frequency jump :
| Vi ;
56398 = 56391 56392
[ « BRUXAMC2[ns] 4
| : > 2E-14 after 24
*
-
148,824 -|
o 121.842 [ 148.7084
5§  121.e621 S 148,584 P
B 126, ]
3 8 148,464
S 128.922 =
2 120.882 g 148344
120.842 148,224 |
120.802 148,184
128,762 147.984 |
56398 39: 56392 56399 56391 563
2 weeks

IGS IGR EMU IGSreal time
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Antenna Calibrations
Error Sources in Absolute Individual Antenna Calibrations

1ot
VNA
........ : AUT
]
REF |
&
= — o :
RCVR .......... U

The repeatability of a given calibration method (1 to 1.5mm) is better than differences
between the chamber and robot calibrations (up to 4 mm)

Robot calibrations using different antenna mounts (used typically in stations) can differ up to 5
mm

The dominant error for chamber and robot calibration is near field multipath

Conclusion: (sub-)millimeter absolute positioning with GNSS will only be possible after solving
this near field multipath issue (that are in the calibration and in the station setup).
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Antenna Calibrations
Influence of GPS receiver antenna calibration model on geodetic positioning

* Six antennas, five TRM59800.00 and one LEIAR25.R3, ‘{North  Trimble Leica |
all individually calibrated at both Geo++ and UniBonn Zi_ : W1
have been installed at ROB 2 L :;

" Position offsets resulting from using the two different ] Fast
sets of individual calibrations have been computed 7 N

" Differences in absolute positioning impacted by using fgz [
either robot or chamber calibration method: “1Up i
— Up to 1.5 mm in the horizontal components B ;—. . . l [;
— Up to 8 mm in the vertical component i l [

RTBT2 RTBT3 RTBS1 RTBQ1 RTBR3 RIBR2

" Plan: Field experiment at NGS (Virginia, USA), to
compare baseline GPS with individually calibrated
antenna and local tie (ground thruth)
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Modelling and Monitoring of the |°“OSphe@'

" Thursday, May 16, 2013 - [09:45 - 10:00]
Space Weather products and studies based on EPN GNSS data at ROB

N. Bergeot, J.M. Chevalier, C. Bruyninx, E. Pottiaux, Q. Baire, J. Legrand, P.
Defraigne, W. Aerts
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Modelling and Monitoring of the Troposphere )

" Related Projects: = Data used (~390/850 stations):
— E-GVAP I — EPN (&IGS) data centers and
— COST Action ES1206 Broadcasters
— Nationally founded projects — National densification networks

— Real-time, Hourly and Daily RINEX

" Current analysis: Bernese v5.0, GPS-only, ZTD-only, Hourly+Daily

Fl

e e 0 0,
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Modelling and Monitoring of the Troposphere = —

" Domain of applications targeted.: " Plans:
— Nowcasting of severe weather — Switch to Bernese GNSS software v5.2
— Regional and global NWP — GPS+GLO Analysis
— Regional climate modelling — Sub-hourly data processing (15 min)
— Global analysis
= Products: — Reprocessing
— PPP

— ZTD time series

— Regional Tropospheric delay
maps/models

— Gradient/Slant delay estimations

Station Name BRUX [~|

Period From (20120101

) ,
J“ WM s W e

ZWD Scale

0.05 0.10 0.15 0.20 0.25 0.30
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Thank You For Your Attention
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