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ABSTRACT 

This paper presents the space surveillance tracking and orbit determination program (SSTOD) and its verification 

results. SSOTD was developed to support the mission of National Space Situational Awareness Organization 

(NSSAO) for the preparedness of space hazards such as the reentry or collision of orbital debris 

Space Surveillance Tracking is the process of detecting, orbit determination and tracking, identifying, and cataloging 

orbital debris. In particular, the process of orbit determination of orbital debris includes a core algorithm that can 

perform preprocessing of observation data, observation modeling by optical or radar system, and system parameter 

estimation related to the observation system.  

In this research, the space surveillance tracking and orbit determination program was developed to construct system-

specific observation modeling. Especially, this program was used several observation models and has the function of 

orbit determination solution of the ground observation network for space surveillance and tracking.  

The precision of orbit determination is strongly influenced by observation noise, dynamic perturbations, and 

observation error correction. The perturbations due to geo-potential, Sun and Moon gravity, solar radiation pressure, 

and atmospheric drag have to be applied. Based on the numerical method, the SSTOD has the capability of 

analyzing the accuracy of optical and radar observation data.  

This program allows the user to configure observation modeling according to optical and radar system and to 

analyze necessary options. Also, the information for anlaysis of the final result is displayed as a graph, so that the 

performance verification of the observation data can be performed quickly.  

This program was implemented and verified for optical and radar system using real observation data. The 

development of this program can contribute NSSAO’s optical and radar surveillance system. 
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