
















increments.  Results show that as time between observations increases the position and velocity 

errors also decrease.  This is shown clearly in Figure 8, which shows the propagated position and 

velocity error over four hours for all the cases which were run.  The color of the lines indicates 

the time between observations.  The graphs clearly show that the longer separation times produce 

more accurate results.   

 

This is most likely due to the way the residual minimization works, if the angular difference 

between the observations is greater, as it would be with more separation, the residual 

minimization can reduce the error in the state more than it could with shorter separation times 

since there is more error introduced in the rejected states.    

 

There may be a point at which this fails however separation times longer than one hour were not 

explored because they would defeat the purpose of this algorithm.  It seems that after 

approximately 15 minutes of separation the returns on increased observation separation diminish 

significantly.  At this point it becomes a tradeoff between the timeliness of the orbit state and the 

accuracy of the orbit state produced.   
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Figure 8: Position and velocity error with varied observation temporal separation 

 

5.4 Test using LEO observer and ground observer 

 

The final test demonstrates that this technique will only be effective if there are observations 

from multiple perspectives.  It also shows that RSO observability from an observer in LEO is not 

significantly different that one on the ground, as shown in Figure 1.  The test was performed 

using the simulated cluster case from section 4.1 replacing the GEO observer with one in a sun 

synchronous orbit with an apogee altitude of approximately 800 km. 

 

This test case shows that while the initial position error is similar to other cases tested, the 

velocity error is so much higher that the resulting orbit is essentially useless.  After five hours the 

propagated orbit state contained 50 km of position error from truth as shown in  
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