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Small group of dedicated
amateurs

Observing from their back 
gardens, simple equipment

~15 active observers
worldwide

Strong concentration in 
Europe 

Loosely organised around a 
mailing list:  SeeSat-L



Photography and Low Light Level Video
1.4/35 mm     1.8/50 mm     1.4/58 mm       1.4/85 mm    2.0/135 mm



Photography and LLTV Video:  Astrometry for orbit determinations
Maintain a catalogue of some 201 orbits not in the public Space-Track catalogue



Optical Tracking and Characterization
Low Light Level video: LEO



Optical Tracking and Characterization
photographic: LEO



Optical Tracking and Characterization
photographic: MEO, HEO



Optical Tracking and Characterization
photographic: GEO



Pre-launch OSINT:   
orbital plane and inclination from Navigational Warnings



Using optical data to:

1) Determine orbits
2) Look at  type  of  orbit
3) Look at  orbital  behaviour
4) Look at  photometric behaviour



Orbit type and inclination

Low Earth Orbit
Remote sensing / reconnaissance

* Polar orbits
* sun-synchronous
* repeating ground track

Radar remote sensing
* class in retrograde orbit:

-radar sensing (SAR)



Orbital behaviour:  Constellations
* particular orbital inclinations
* particular orbital altitudes
* particular orbital plane separations

KH-11 NAVSTAR  (GPS)



NROL-101 (USA 310)   Centaur  upper stage                                                               Iridium 33 debris (result of 2009 collison)

Photometric behaviour



Optical Tracking and Characterization
Low Light Level video:  photometric behaviour



Optical Tracking and Characterization
Low Light Level video:  photometric behaviour



Optical Tracking and Characterization
Low Light Level video

USA 81



Optical Tracking and Characterization
Low Light Level video:  photometric behaviour

Iridium 33 debris NROL-10 Centaur upper stage

Tumbling (rocket stages, defunct payloads, malfunctioned payloads)

Spin stabilization (operational payloads)

Shape (operational payloads):    flares due to reflective surfaces, e.g. solar- or antenna panels



Optical Tracking and Characterization
Orbital behaviour



Optical Tracking and Characterization
orbital behaviour



Optical Tracking and Characterization
orbit type and orbital behaviour

KH-11 ‘IMPROVED ENHANCED CRYSTAL’



KH-11 ‘IMPROVED ENHANCED CRYSTAL’

400 km        260 x 1000 km                                       260 x 1000km           400 km



CASE STUDY:   Orbital Behaviour





Optical Tracking and Characterization
Orbital behaviour



Optical Tracking and Characterization
Orbital behaviour

PAN  (NEMESIS I)                                                                                                     Mentor 4 (ADVANCED ORION 4)

Launched in the same year (2009)



Optical Tracking and Characterization
Orbital behaviour



Optical Tracking and Characterization
Orbital behaviour



Optical Tracking and Characterization
Orbital behaviour



Optical Tracking and Characterization
Orbital behaviour



Optical Tracking and Characterization
Orbital behaviour



M. Langbroek:  

A NEMESIS in the Sky.   PAN, Mentor 4, and Close Encounters of the SIGINT kind

The Space Review, 31 Oktober 2016

http://www.thespacereview.com/article/3095/1



Blog:
http://sattrackcam.blogspot.com

twitter:  @Marco_Langbroek

e-mail:  marco@langbroek.org
web:      http://www.langbroek.org
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