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https://www.satsig.net/satellite/inclined-orbit-operation.htm

Time Series of MeteoSat9 Manoeuvres

MeteoSat9 Location and Field of View (Courtesy of OSCAR)
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Presenter Notes
Presentation Notes
I’m working on a learning based approach, e.g., kernel density estimation, to leverage the historical TLEs for training and integrate optical tracking data for manoeuvre detection and prediction. 


Research Problem
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Challenges - Sporadic Satellite Tracking Data

 Irregular Observations: Optical tracking data s
collected at uneven intervals. cataloged object

« Rare Manoeuvres: Manoeuvres are infrequent
compared to the prevalence of non-manoeuvre events.

without maneuver

 Missed Manoeuvre Periods: Manoeuvres may occur
during gaps when sensors are not observing. new tmcklet

/

Jan SImInSkI etal, 2017
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Presenter Notes
Presentation Notes
Sporadic Satellite Tracking Data


Transformers and LSTM for Satellite
Manoeuvre Detection

{I Transformers: Excel at capturing long-range
ﬁ dependencies in sporadic tracking data.
LSTM (Long Short-Term Memory): Effective for
ﬁ sequential data, modelling temporal dynamics.
Hybrid  Approach:. Combining LSTM  and
ﬁ Transformers leverages both temporal and
wen__ oo seerc contextual features for enhanced manoeuvre
ny { x I o detection accuracy.

24hr dataset with several ground tracks

Measurement Transformer Architecture
(Courtesy of Popplewell & Re 2024)
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Data Source

« Real-life datasets
o Optical tracking data for our telescopes
» Simulated datasets
o Synthetic datasets generated by our
astrodynamics tools
» Existing datasets

o E.g., MIT The Satellite Pattern-of-Life
|dentification Dataset (SPLID)
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MeteoSat9 - Optical Data

= Optical data from Zimmerwald observatory
of AIUB (Courtesy of Dr Jan Siminski

ra/dec observations from Zimsmart3
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(ESA/ESOC) and Prof Thomas Schildknecht

(AIUB))

Table 1: Maneuver epochs and observation epochs.
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Type

Maneuver

Observation

EWSK
EWSK
SLEW
EWSK
EWSK
EWSK
EWSK
EWSK

o~ NN KW =

2014-01-08 07:13
2014-03-11 08:43
2014-04-08 10:58
2014-08-27 05:48
2014-10-22 07:13
2014-12-17 22:58
2015-02-09 06:58
2015-09-29 05:28

2014-01-08 21:50
2014-03-12 03:49
2014-04-10 03:13
2014-09-01 20:45
2014-10-23 17:55
2014-12-18 23:09
2015-02-10 02:11
2015-09-30 18:47

Jan Siminski, et al, 2017
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gquestions?

Dr Yang Yang
Email: yang.yang16@unsw.edu.au
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