
Stefan Marz, Anja Schlicht, Christoph Bamann

Technical University of Munich

Munich, 23. October 2018

ELT: Multiple reflector identification
and real-time time bias correction
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Introduction: Reflectors on the ISS

[SSP 50949 Revision A, 2015]
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Introduction: Reflectors on the ISS

ACES ELT CCR

IDA-1 Hemi B

JEM Hemi A & B

C2V2 S3 Hemi

Visible from forward and nadir

C2V2 P3 Hemi

Visible from aft and nadir

IDA-1 to ACES ELT = 9.98 m IDA-1 to JEM A = 8.02 m

[Cryan, 2015]



Multiple reflectors mounted on the ISS lead

to critical problems for the ELT experiment:

Å It is not possible to identify the signal 

returns of the ELT reflector in the

two-way residuals

Å Without an identification the

ELT Data Center can not adjust the

two-way residuals by orbit errors

ü It is neither possible to adjust and

filter the one-way residuals, nor can we calculate

the data triplets required to compute the actual ground-to-space time transfer!

Å It is not possible for the SLR stations to correct the ELT reflector time bias during operation

ü Without an operational time bias correction it is not possible to strike the ELT detector completely 

(100 ns gate) in case of an along-track error larger than about 20 meters (predicted orbits)!

4Stefan Marz (TUM) | 23. October 2018

Motivation
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Binominal noise filter



Idea: Calculation of an ñISS time biasò with calculated (two-way) signal time of flights

of each reflector (�P�K�B�Ö) from known reflector positions
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Reflector identification for quicklooks

only along-track orbit error                                                        only attitude error 


