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|IGS => Products b
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Accuracy| Latency Updates Sample Interval
Broadcast orbits = 160 @ real time |(every two hours)
sat. clocks| ~ 7 ns
Ultra Rapid orbits ~ 10 cm : : : :
. real time | four times dall 15 min
(predicted half) | sat. clocks| ~5ns y
Ultra Rapid orbits <5cm : : .
3 hours | four times dalil 15 min
(observed half) | sat. clocks| ~ 0.2 ns y
: orbits <5cm : 15 min
Rapid 17 hours dall .
P! sat. clocks| 0.1 ns . y 5min *
. orbits <5cm 15 min
Fina sat. clocks| < 0.1 ns 13 days weekly 5 min **

* CODE 30 seconds
*»* CODE, JPL and EMR 30 seconds

The CODE Analysis Center contributes to all of these IGS products.
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Accuracy| Latency Updates Sample Interval
Broadcast orbits = 160 @ real time |(every two hours)
sat. clocks| ~ 7 ns
Ultra Rapid orbits ~ 10 cm : : : :
. real time | four times dall 15 min
(predicted half) | sat. clocks| ~5ns y
Ultra Rapid orbits <5cm : : .
3 hours | four times dalil 15 min
(observed half) | sat. clocks| ~ 0.2 ns Y
: orbits <5cm : 15 min
Rapid 17 hours dall .
P! sat. clocks| 0.1 ns . y 5min *
. orbits <5cm 15 min
Fina sat. clocks| < 0.1 ns 13 days weekly 5 min **

* CODE 30 seconds
*»* CODE, JPL and EMR 30 seconds
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Accuracy| Latency Updates Sample Interval
Broadcast orbits | ~ 160 cm real time |(every two hours)
sat. clocks| ~7ns
Ultra Rapid orbits ~10cm : : :
+
(oredicted half)|sat. clocks| ~ 5 ns real time | four times daily | NRT + STC |
Ultra Rapid orbits <5cm : N |
h f I
(observed half) | sat. clocks| ~ 0.2 ns 3 hours ) fourtimes daily | STC |
. orbits | <5cm . | L |
Rapid cat. clocks| 0.1 ns 17 hours daily | (STC)
: orbits <5cCcm T
Final cat. clocks| < 0.1 ns 13 days weekly | NTC

* CODE 30 seconds
*»* CODE, JPL and EMR 30 seconds
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Accuracy| Latency Updates Sample Interval
Broadcast e e real time |(every two hours)

Ultra Rapid orbits <5cm : :
(observed half) | sat. clocks| ~ 0.2 ns 3 hours | four times daily | STC |
: orbits <5cm : | e |
Rapid cat. clocks| 0.1 ns 17 hours daily | (STC)
Final orbits <sem | 13 days weekl NTC
sat. clocks| < 0.1 ns Y y | NTC

* CODE 30 seconds
** CODE, JPL and EMR 30 seconds
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NRT GPS clock generation

Available NRT GPS products:

> |GS Ultra-rapid (predicted part) IGUp
v free of charge
X quality of clock corrections

> JPL Real-Time Generated RT

X commercial
v' available within 1-2 minutes after observation

> Self generated NRT product IGUp+c

» |GS Ultra-rapid orbits (predicted part) + generation of NRT GPS
clock corrections based on a NRT station network

v Consistency of orbits and clocks within the processing software
which is also a big advantage for LEO POD
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clean code + phase

smooth code

IGS Ultra-rapid
ORB ERP global solution

TRP, CLK estimation
External PPP $

or ITRF delete bad stations
CRD

global solution
second iteration

TRP, CLK estimation

final global solution
. ) 25 stations
S-minute solution

reference clock
selection

CRD ORB TRP w ERP CLK

High rate interpolation of 5-minute clocks

solution using epoch-differenced phase

(30 seconds) from 25 stations

NRT clock solution
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Example (7-9 October, 2006): ;
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Subnet of IGS 1Hz network
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NRT processing scheme
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Solution start time end time  I1GS Ultra Orbits
01 7 Oct. 2006 00:20:00 03:20:00 i1gul3956 00.sp3
02 02:00:00 05:00:00 igul3956 00.sp3
03 03:40:00 06:40:00 igul3956 00.sp3
04 05:20:00 08:20:00 igul3956 00.sp3
05 07:00:00 10:00:00 igul3956 06.sp3
06 08:40:00 11:40:00 igul3956 06.sp3
07 10:20:00 13:20:00 igul3956 06.sp3
08 12:00:00 15:00:00 1gul3956 12.sp3
09 13:40:00 16:40:00 1gul3956 12.sp3

» 43 solutions a 3 hours, updates every 100 minutes
* Most recent IGS Ultra-rapid orbit is used
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Example:
NRT clock generation, processing time

*  Processing time| |
Mean

5 10 15 20 25 30 35 40

Solution number
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Validation of the NRT clocks b
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Kinematic precise
point positioning of |
ground station:
 Black: reference
solution, CODE final
products used

 Other colors: IGS
Ultra-rapid orbits and
newly generated NRT
clocks used

» agreement < 10 cm,
even for the Up
component < radial

Meter

Meter

Meter
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Day 280/2006
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GRACE NRT POD (1)
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GRACE NRT POD (1) b
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GRACE NRT POD (2)
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> Different NRT GPS products are used for NRT POD of one
GRACE satellite (GHOST software)

> The POD solutions using the new IGUp+c product show the
best performance compared with the JPL Level 1 B orbit
solution (mean radial rms: 1.8 cm)

> NRT POD solutions with the BSW (full consistency) show the

same relative improvement when using |GUp+c instead of
IGUp.

> Reduced-dynamic orbit solutions in BSW are less dynamic
than in GHOST, I.e. they are closer to a kinematic solution.
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Summary
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> The AIUB is host of CODE, one of the IGS analysis centers.

> From the processing scheme in the framework of IGS a NRT
GPS clock generation procedure has been developed.

> This procedure could be set up to support NRT POD for LEO
missions.

> Tests with GRACE data (using the in-house and an
Independent GPS processing software) have shown an
enormous improvement of the NRT POD results compared to
currently available NRT GPS products.

> Based on the experience in the field of GNSS POD the AIUB
IS capable to perform LEO POD in a reduced-dynamic and
fully kinematic mode using the Bernese GPS Software.
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