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ABSTRACT 

Initial orbit determination of satellites and space debris is of major interest for satellite operators and agencies with 
critical infrastructure in low earth orbit (LEO).  At DLR, a mobile platform is under development for the 
surveillance, tracking and ranging of LEO objects (STAR-C).  

The mobile platform has the size of a 20 ft ISO container with a mass of 10 tons.  The container is divided into an 
air-conditioned operator section and a transceiver section containing laser, transmitter, and receiver telescopes.  For 
station operation, the sliding roof of the transceiver section is retracted, and a platform containing an Alt-Azimuth 
mount is elevated to the height level of the container. 

The laser ranging system consists of a fully diode-pumped Nd:YAG laser at 1064 nm with a single-pulse energy of 
50 mJ at a pulse-repetition frequency (PRF) of 1 kHz.  The beam is guided through a Coudé path to the 10 in. 
transmitter telescope.  The receiver consists of a 17 in. telescope.  The backscattered signals are detected using an 
InGaAs SPAD and processed with a GPS-synchronized event timer. 

A camera is used to detect LEO objects during twilight and to guide the Alt-Azimuth mount for laser ranging.  For 
laser safety, the airspace is monitored during station operation using a thermal imaging camera and compared with 
data from air traffic control. 

It is planned to operate the mobile STAR-C station fully remotely in populated areas with busy airspace.  For this 
purpose, a high-average power eye-safe laser system will be integrated in the near future. 

Complete system specifications and measurements of LEO objects will be presented at the conference.  
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