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Motivation Simulations

» Multiple reflectors mounted on the ISS lead to critical challenges for the ELT experiment 2/

« Signals from the ELT reflector must be identified in the two-way residuals b

« Without an identification the ELT Data Center cannot adjust orbit errors based on two-

time bias [s]
o

way ranging data .

» It is neither possible to adjust and filter the one-way residuals, nor can we calculate 2|
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* Reflector identification is crucial for operational time bias correction Figure 4: Attitude error (left), along-track orbit error (middle) and radial orbit error (right)

» Otherwise it is not possible to strike the ELT detector gate (100 ns) in case of an
se POSS J ( ) « Orbit and attitude errors affect the offset and slope of the TB curves making data from

along-track error larger than about 20 meters (predicted orbits
J J (P ) the individual reflectors harder to identify (see Figure 4 and Figure 5)

« Asymmetric effects on ascending and descending arc require independent processing
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Figure 1: Multiple retro-reflectors on the ISS
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Figure 5: Steeper slopes due to radial Figure 6: Reflector identification results

orbit error (cf. Figure 3 middle) corresponding to setup of Figure 3

Method

1. Apply noise filtering based on

binomial event detection Real-time time bias correction T oot oot mcodid o Dot S
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space (see Figure 2) "5"“-"‘ |

LRI : , « Compute TB regarding the ELT reflector as -‘ / .';_f-,.};;;:-':.-;j,_;-_:f;.ig-,_',-:';ji=.i;;.‘;f:~.;-_-;_;-ig;_ .__:..:;}:; ‘2
2. Estimate reflector time bias (TB) ; r . . — | soon as possible, without accurate : -.' Sy lag .
using computed (two-way) signal — knowledge of the attitude in real-time by St R FEe

time of flight (tof;) which is a
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» |ISS time bias peak has to be identified with
R ‘; few signal data — interval method U R S LI B B
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’ /// - Reflector allocation is not possible if there P st il T

-

[+7]

o
[ S N ] o ;m o A

o

o
[

?

6.7256 6.7385 67513 6.7641
seconds of day 10"

are only returns from one reflector
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* Most returns are assumed to arrive from Figure 7: Final result of real-time ELT

100 / the ELT reflector reflector TB correction for a full and a half
pass (cf. Figure 2 top)
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Figure 3: Left: Residuals transformed to TB space
Middle: Absolute values of TB estimates after histogram-based filtering Conclusions
Right: Remaining range residuals after “cut” highlighted in red

 ltis possible to identify the reflectors reliably in quick-look data (attitude error < 0.5°)

3. Build histogram of TB values and identify the considered reflector based on largest peak « |dentification problems arise mainly in the zenith area in case of a radial orbit error
(separately for ascending and descending arc) « It is sufficient to do real-time TB correction with respect to the ELT detector gate (all

4. Extract the peak via sigma clipping and retain the absolute values of the corresponding reflectors’ TBs are close enough to the ELT reflector TB)
data (see Figure 3 middle) « Real-time TB correction is indispensable to get a chance to strike the ELT detector gate in

5. Apply an additional filtering step (red cut in Figure 3 middle) and re-associate the view of the expected orbit prediction accuracy

remaining TB values with the original two-way range observations (see Figure 3 right) « \We want to make the real-time TB correction available for the SLR stations
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