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Thank you, Australia.



SLR Global Performance Report Card: Oct 2017-Sep 2018



Argument of Latitude 

= Argument of Perigee + True Anomaly

0, π, 2π: At the equator

π/2: At the northernmost point

3π/2: At the southernmost point
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Now let us back to the main point.

Data quality.



“GGOS wants 1 mm” (1)

• Does it mean that we need to achieve:

1 mm single-shot RMS?

1 mm NP stability during a pass?

1 mm position stability in the ILRS weekly solutions?

• In an ideal world where only random error exists

(i.e. Error reduces at Sqrt(#OBS))

1 mm TRF (~ 1 month)  1 cm RMS weekly positions x 20 stations x 5 weeks

1 cm weekly position  10 cm NP RMS x 100+ NPs/week 

10 cm NP  1000 cm (10 m!) single shot RMS x 10000 shots/NP

Cf. Stuttgart 10 ns, 100 kHz mini-system (D Hampf on Thurs)
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“GGOS wants 1 mm” (2)

• Does it mean that we need to achieve:

Range bias < 1 mm?

• RBIAS estimation is inevitable for mm accuracy.

Local survey: ~ a few mm?

Center-of-mass correction model: ~ a few mm for LAGEOS.

ILRS ASC decided to adjust & apply RBIAS for its products.

Important: RBIAS should be constant. 

NO

(conditionally)



SLR systematic errors

• Orbit determination

Acceleration models

EOP

TRF & station positions

Displacement models

Atmospheric refraction delay

(and more)

• Observations
Stability of time tag

Stability of range measurement

Calibration

Intensity dependence

Noise clipping

(and more)

[ERROR SOURCES] [BEHAVIOUR]

• Az/El dependence

• Time series pattern

Daily (Day/Night)

Yearly

Secular

Jump

• Satellite dependence



Systematic trends detected from 1-year POD
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Kunming

Station-by-station statistics
for
7090,7941,7825,7237,7105,
7810,7840,7110,7501,7841,
7821,8834,7839,7119,7819,
1887,7838,7249,7827,7407,
1873,1879,7845,1893,1891,
1868,1889,1886,7811
are presented in Clinic 
Session #3.



Summary

• Quantity

So relying on the 2 Aussie stations: Yarragadee and Mt Stromlo.

Largest gap in Antarctica and Equator.  cf. Hattori’s poster.

• Quality

No longer pursue single shot RMS. In theory, a 10-m single-

shot RMS system will suffice for the GGOS goal.

Try to eliminate every error source in POD and Observations.

Various systematic trends found in POD residuals.

Long-term stability should be given importance.

• Future ILRS network

Low cost → More stations!



Look, my station has achieved 

x mm single-shot RMS 

for ground-target ranging!

(Unimpressed) Sounds good. 

How stable is your ground target 

ranging through a day/year?

…



See you in the clinic session tomorrow.


