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CODE’s GNSS Orbit Product Lines

Combination on the observation level: GPS and
GLONASS orbits are generated simultaneously in a
rigorous GNSS analysis, ensuring best possible
consistency between GPS and GLONASS orbits.

Rapid orbits/ionosphere (plus final ionosphere)

Final orbits
—— Ultra-rapid orbits
Today
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IGS/IGLOS Tracking Network as Considered in CODE’s Final
GNSS Analysis
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Legend: GPS-only — GPS/GLONASS — AIV-GPS/GLONASS
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IGLOS Tracking Network as Considered in CODE’s Ultra-Rapid
GNSS Analysis

Legend: GPS/GLONASS — AIV-GPS/GLONASS
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Evolution of GPS/GLONASS Satellite Constellation (1)
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Evolution of GPS/GLONASS Satellite Constellation (2)
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IGS AC Ultra-Rapid (GPS) Orbit Consistency

—
v COU
Ultra Rapid Orbits (AC solutions compared to IGS Rapid) o EMU
50 1 1 L 1 L 1 L 1 1 A ESU
(smoothed)
o GOU
o JPU
SIU
40 - ve USU
E [\
o, +4 \ ¢ A -
230 17
E M N
= A
i > ’ 7
220 2 B/ ‘ '
— + ] . ’~ ‘ K/
é’ \/\, \A\ \\ VAN =
7 ’ /; /1
10
0 ! 1 | 1 |l 1 |
1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375
Time [GPS weeks]
GFZ Pol=zdam, 5052006 15:19(GNT)
Courtesy: G. Gendt, GFZ, Potsdam, Germany
IGS WS 8-11May 06 | Slide7 swisstopo
Darmstadt, DE + 4+ 4+

swisstopo/AlUB



Listing of Most Recent Eclipses by the Moon

GO5 8:34 06-04-27 13:51:26 06-04-27 14:00:00 95.7
GO6 30:54 06-04-27 16:06:42 06-04-27 16:37:37 46.1
GOS8 12:15 06-04-27 19:45:03 06-04-27 19:57:18 5.0
G09 22:06 06-04-27 22:13:54 06-04-27 22:36:00 26.7
G15 28:49 06-04-27 18:10:42 06-04-27 18:39:31 9.4
G1l7 27:18 06-04-27 20:26:44 06-04-27 20:54:02 35.0
G18 26:02 06-04-27 18:08:56 06-04-27 18:34:57 18.2
G21 38:33 06-04-27 14:56:14 06-04-27 15:34:47 16.8
G22 20:53 06-04-27 19:39:07 06-04-27 20:00:00 14.4
G25 6:27 06-04-27 16:00:50 06-04-27 16:07:16 0.8
G277 22:02 06-04-27 19:07:05 06-04-27 19:29:07 38.5
G30 22:33 06-04-27 14:38:21 06-04-27 15:00:55 31.6
RO1 18:55 06-04-27 17:38:35 06-04-27 17:57:30 100.0
RO2 31:06 06-04-27 19:28:55 06-04-27 20:00:00 98.5
RO3 36:40 06-04-27 21:28:28 06-04-27 22:05:08 73.5
R0O4 17:35 06-04-27 23:18:24 06-04-27 23:35:58 5.4
RO8 34:22 06-04-27 15:52:01 06-04-27 16:26:23 50.8
R20 36:17 06-04-27 20:32:27 06-04-27 21:08:44 91.5
R24 17:03 06-04-27 17:39:09 06-04-27 17:56:12 100.0
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IGS AC Final (GPS) Orbit Consistency
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CODE GLONASS Orbit Validation Using SLR Data
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Precise Orbit Determination for GPS Satellites Being Repositioned

Time interval

-l Long-arc combination

Time
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Characteristics of GPS Repositionings

GPS repositioning events

IGS WS
Darmstadt, DE
swisstopo/AlUB

35 T T T T T
+ + + T
301 ; # -
+ " +
251 T % ¥ 4 & + 4
20 b = + w
Z 0 + + ]
o + A + + +
0O 15| + N " + |
10 i + = + .
+
+ + ++
+ + £
5F x + = ++ -
0 |+ I '|'e I +| I
2003. 2004 2004.5 2005 2005.5 2006 2006.5
Time (years)
\ GPS repositioning events
10 E T T T T T
+ ¥ - ¥ "
+ +
@ 10°F ) % E
£ 3 k +
g [ +
— + ++ + _+ + +
> ++ P ++, +t -H-++ + + ++ i + + ++ +
0 10°F ++ ¥ te o+ * E
+
+
" +
1 1 | I I 1 |
2003.5 2004 2004.5 2005 2005.5 2006 2006.5
Time (years)
8-11 May 06 Slide 12 swnsstopo
+ 4+ +




“Fast Moving” Amundsen-Scott (AMUN/AMU2)
Station in the Antarctica (1)
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“Fast Moving” Amundsen-Scott (AMUN/AMU2) Station
in the Antarctica (2): Linear Motion

AMUN Daily (12 UT) Station Position Results, Computed at CODE
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“Fast Moving” Amundsen-Scott (AMUN/AMU2) Station

in the Antarctica (3): Horizontal Components

AMUN Daily (12 UT) Station Position Results, Computed at CODE
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“Fast Moving” Amundsen-Scott (AMUN/AMU2) Station
in the Antarctica (4): Vertical Component

AMUN Daily (12 UT) Station Position Results, Computed at CODE
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Absolute PCV Patterns for Both the GPS and the
GLONASS Satellite Constellation, Computed at CODE

Block-specific satellite antenna patterns
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Mean (Z) Satellite Antenna Offsets for the GLONASS
Constellation, Computed at CODE

Mean satellite antenna offsets GLONASS
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Mean X and Y Satellite Antenna Offsets for the
GLONASS Constellation, Computed at CODE
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Sketch of a GLONASS-M Spacecraft
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Summary

IGS WS

Darmstadt, DE

|IGS analysis products generated at CODE are generally GNSS products
(with the exception of the clock product line):

— orbits, ERPs,

— station coordinates, geocenter coordinates (SINEX),

— troposphere estimates (even for SP), and ionosphere products (IONEX).

A satellite is included in our POD process independent of whether it is brand
new, marked unhealthy, being repositioned, ...

Importance of orbit/RPR modeling, careful treatment of GNSS biases, like
DCBs; GLONASS ambiguity resolution (not yet performed); TRF issues.

Routine analysis of tracking data originating from two GNSS systems may
be considered as an essential step towards analysis of multi navigation
satellite systems, specifically in view of Galileo.

It should be mentioned that there is a serious interest from the EUREF
analysis community in establishment of an IGS-combined (final)
GPS/GLONASS orbit product.

CODE is ready to switch to an absolute (IGS05) PCV model.
Increased collaboration between swisstopo and AIUB.
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CODE (COD) and swisstopo (LPT) Operational
BPE Processing Monitor

lllustration for the use of shared (PERL) scripts on the
basis of “tkbpe” (» gain of synergies!):
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ICSULTFA 3480: ruaning 00:1

LusRapP1l 3470: finished 03:

CLERAPID 23470: fiaished 03:

TTMRAPTN 347N - finished N1-

RAPIINC 3470: finished :

GLONPRED 3470: finished 00:

IGSFINID 3440: [inishel 06:

ICSFINZD 2430: fiaished 01:

IGSFINTD 3370: TBS 00:

IGSFINCF 3370: TBS 07:10: - L L

ULEFLINAL, 3430: finished 03: s - 8. running 0
TIMFINZAL 3430: fianished 01:47: o 4 é360: finishéi """ P
TRSTIMC 344N - finished NA&-N5 3300 finished

EUROILUS 3250: finished 02:43: : .
POLE_UED 3470: finished 00:00: £a % ' 3328 %{slnhei
SLRQL  3410: TBS 00:02: < -

" dose |

View Settings AMET

Status of AMET.PCT =t Wed Dec 14 14:22:32 2005

: W |Session 348M: runnirg
B2SLLU P LUSK O running (4 remaining) - || 01t MAUPRP_P MET CEN runaing < {12 cenaining)
COS¥TR IGSR A waizing || 313 MPRETR  MET_CEN vaiting
AJDFEDZ  IGSR_D waizing || 321 GPSEDTRP MET (EN vaiting
UPDSTD 2 IGSR Q waizing || 322 GPSEDT P MET EDT vaiting
STDERE  IGSR 0 waizing S 331 MET CHK MET CEN vaiting
AJDFEQ2 IGSE Q2 wall oy %% | 01 ADDNEQZ MET CEN vaiting
COMEAR IGSR Q waizing @ | 402 GPSZITR MET CEN vaiting
HELMER IGSE_Q waizing /2| 403 MET ION MET ION vaiting
AJDFEQZR IGSR_ADD walzing 1| 41l SATHRK MET ZMB vaiting
UALSTL K LUSHK_ AUl waizing oe | 418 GPSLLJAP MET 15D vaiting
STODCRE R ICSE ADD woising % 413 APSLE3_P MET_TER3 vaiting
PIL¥TR R IGSE_ADD  waizing % | 421 CPSQIFAP MET CIF vaiting

* HELFER  IGSR &DD waizing | 422 GPSQIF_P MET CIF vaiting
CIOMEAR  IGSR aDD walzing | 43l GPSL12mP MET 112 vaiting
SXIP ULT NO OPT wad iny JE%| 4132 cPSL12 P MET 112 vaiting
AODFEQ? IGSR RED waizing ; 433 AMBZTR MET EMB vaiting

19 finished 1 running 45 waiting 1 skipped ( 30.3% done) [l
O e

tkbpe.avi
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Comparison of CODE GPS Absolute PCV Patterns With
Combined GFZ/TUM Results
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Chronology of a GPS Block-lIR Satellite Launch (PRN22)
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Antenna-Sharing GPS-only and GPS/GLONASS IGS Receivers:
GNSS Station Coordinate Time Series as Computed at CODE
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Summary
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|GS analysis products generated at CODE are generally GNSS products
(with the exception of the clock product line):

— orbits, ERPs,
— station coordinates, geocenter coordinates (SINEX),
— troposphere estimates (even for SP), and ionosphere products (IONEX).

A satellite is included in our POD process independent of whether it is brand
new, marked unhealthy, being repositioned, ...

Importance of orbit/RPR modeling, treatment of GNSS biases, like DCBs;
GLONASS ambiguity resolution (not yet performed); TRF issues (!).

Routine analysis of tracking data originating from two GNSS systems may
be considered as an essential step towards analysis of multi navigation
satellite systems, specifically in view of Galileo.

It should be mentioned that there is a serious interest from the EUREF
analysis community in establishment of an IGS-combined (final)
GPS/GLONASS orbit product.

CODE is ready to switch to an absolute (IGS05) PCV model.
Increased collaboration between swisstopo and AIUB.
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