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Simulation Study

1. Simulation of Fit Residuals (based on modelled distributions)
2. Find LE

3. Assess the quality of LE
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e Simulation of fit residuals of a LAGEOS-1 pass

— Modelled distributions of distances: averaged over pass
— Return rate: 10%
— Length of the pass: ~45min

— Repetition rate of the laser: 1 kHz

CELEBRATIN
[= N

20

-20

-30

Fit Residuals [mm|

A0 -

=50 =

60

| I A priar Distributian
| Currani Distribution
i

-T0
0.1

G ¥EARS OF SLR

NEW ERA 2

n: # of data in bin i ]
N: # of all data

0.08 0.06 0.04 0.02
Relative Probability [nl.n’N] forbini

o

Fit Residuals [mm]

20

70"

5874369

5.8743695

L AP

587437

Time [MJD]

58743705

5/13



23t INTERNATIONAL WORKSHOP ON LASER RANGING, Kunming, China, 20-26 October 2024

Linda Geisser: Simulation Study of SLR Data Compression Algorithms

Woane Simulation of Fit Residuals

b
UNIVERSITAT
BERN

eIntroduction

-simulation Study e Simulation of fit residuals of a LAGEOS-1 pass

- ;Vlode;letd ll?,itstances — Modelled distributions of distances: averaged over pass / per bin
rom Satellite
Centre — Return rate: 10%
— Simulation of FR .
— Find LE — Length of the pass: ~45min
— Orbit fa
reconstruction — Repetition rate of the laser: 1 kHz / 100Hz
*NPT Generation » o 20
*Conclusions & .
Outlook
v]
10
g-zo g
-40 - n: # of data in bini ]

N: # of all data

=50 =

60

60" i S L A v VPl iter
: i .. 100 Hz fire rate, 10% detection rate |~
[ piori Distribaition M — ¥ el
| W Currant Distribution y ] ke T
70 i | q00s g | . g | i de o “uut o bl I B - sea [ v P S P
0.1 008 0068 004 002 0 5874369 58743695 587437 58743705 5874371 58743715
Relative Probability [nl.n’N] for bin i Time [MJD] <10*
CELEBRATING (IUYEARS OF SLR 6/13




23t INTERNATIONAL WORKSHOP ON LASER RANGING, Kunming, China, 20-26 October 2024

isser: Simulation Study of SLR Data Compression Algorithms

Y ans

UNIVERSITAT
BERN

Find Leading Edge

eIntroduction

*Simulation Study

— Modelled Distances
from Satellite
Centre

— Simulation of FR

— Find LE

— Orbit
reconstruction

*NPT Generation

*Conclusions &
Outlook

Acronyms:
* LE: Leading Edge

* Find Leading Edge (LE) of the distribution of simulated fit residuals assuming
— Gaussian distribution

— Gaussian distribution to the front LEHM = Leading Edge of Half Maximum

distribution
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" Conclusions:
" * Mean LE depends on the screening method
. and, therefore, requires an adjusted CoM

: correction
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* Orbit reconstruction by improving the orbit elements based on the NPT in a

least-squares adjustment

Orbit comparison
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Conclusions:
* Stability of LE is reflected in the orbit
reconstruction
* Orbit comparison strongly depends on the
constraints of the orbit parameters
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Acronyms:

* HERL: SLR station
located in
Herstmonceux, UK

* ZIML: SLR station
located in Zimmerwald,
Switzerland

» Data set: Full-rates to LAGEOS-1/2 from Herstmonceux for year 2019

* NPT generation with different screening approaches

— LE with assumnig Gaussian, Gaussian to the front or distribution with clipping
limits of -50ps and +120ps around LE

— 2.5*RMS around mean
— LE with assuming KDE distribution with clipping limits of -20ps and +90ps around LE

* RMS level of the generated NPT

18 r

LAGEOS1

] : * GAUSS(-50+120): 9.2 + 0.64
16l ok : i1 |« FRONT(-50+120): 10 + 0.67
: 3 : ' KDE(-50+120): 9.84 + 0.65

.| * RMS:11.5+1.2
‘| + KDE(-20+90): 7.
P 7o I N R R
a h !:: Ii.tz

I'h n’ :E'.u

+0.41
IE

§

RMS of NP [mm]

Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Jan

NG 610YEARS OF SLR
HE NEW ERA OF LR

10/13



23t INTERNATIONAL WORKSHOP ON LASER RANGING, Kunming, China, 20-26 October 2024

Linda Geisser: Simulation Study of SLR Data Compression Algorithms

Summary & Outlook

eIntroduction
*Simulation
*NPT Generation

*Conclusions &
Outlook

e Simulation study

—Development of a simulation study to assess the stability of the Leading
Edge. (Higher repetition rates increase the stability of the LE.)

—Performance of an orbit reconstruction to measure the loss of information
due to data compression.

—Introduction of more realistic observation conditions (observation gaps,
remaining trendsin fit residuals,...).

—Integration of simulations from several stations at different times to study
the impact of the NPT formation on a global scale.

* NPT generation based on real full-rate data from HERL
—The level of the RMS depends on the NPT formation approach.
—NPT generation for other SLR stations.
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e Generation of NPTs for more and other SLR stations
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Wish for the SLR stations:
Could you please provide the full-rate data including
all returns within a limit of, e.g., £ 5*sigma.
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