

    


    
      Fig. 14. 
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        Pointing fluctuation derived from the apparent motion of 21 sidereal objects in the dust field of sequence STP090 (see Eqs. (7)–(9)). The reference point indicates which image and therefore which detections we used to calculate the relative distances. The black circles and dashed line mark the zero line (no pointing fluctuation). The filled and the open gray circles show the measured offsets from sidereal tracks: while the filled ones were used to calculate the mean values that represent the pointing fluctuation (orange circles with errorbars), the open ones are outliers that were excluded from the calculations, as they are assumed to result from unrelated detections.

      

    

  
    
      Fig. 16. 

      
        [image: thumbnail]
      

      
        Results from simulated data: (1) one of the ten simulations with a detection density of 27.59 × 10−4 det. px−1. The identified tracks are shown as gradient lines from red to yellow. The background image serves merely as a visual aid, showing the rough locations of detections (it is not a stack of images created to run the detection algorithm on; instead the detections were simulated first and the background image was created retroactively). (2) the combined miss-rate distribution from the ten simulations with a detection density of 27.59 × 10−4 det. px−1. (3) the velocity distribution of the same track population, showing a clear tendency of the algorithm to create more fast spurious tracks, especially when compared to velocity distributions from real data (Fig. 17.2). The probability density functions were created with Gaussian kernel density estimation.

      

    

  
    
      Fig. 11. 
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        Two sample tracks (1, 2) from the principal sequence, once without (a) and once with (b) the pointing correction applied (the image shown in the background is left unchanged). Tracks are shown as colored lines from red to yellow, detections indicated by red ellipses.

      

    

  
    
      Fig. 10. 
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        Diagrams illustrating how the dynamic tracking parameters operate (pairs that satisfy the respective criteria are shown in violet, the ones that do not in gray): (a) the dynamic search radius Rdyn, which defines the area the algorithm searches for candidate pairs or detections. It depends on the distance d between the candidate track’s pair ppair closest in time to the investigated step, and the predicted position pfit(ti) where the next pair is expected to lie according the curve (black, partly dashed line) fitted to the track (orange path). The relation between Rdyn and d is that of an arctangent (see Eq. (2)) shown by the graph on the right. (b) the (maximum) offset angle Ω, which defines a circular sector within which candidate pairs or detections must lie. The sector originates from the candidate track’s closest pair and opens up in the same direction as the fitted curve at the investigated time-step (vfit(ti), black arrow). The offset angle also depends on d in the form of an arctangent, although reversed, as shown by the graph on the right (see Eq. (3)). (c) the (maximum) inclination angle I, whose value is equal to that of Ω. It defines the maximum inclination candidate pairs can have with respect to vfit(ti). (d) the relative difference in speed ΔV, which determines how much the speed of a candidate pair can relatively deviate from |vfit(ti)|. The relation between ΔV and |vfit(ti)| is also that of a reversed arctangent as shown by the graph on the right (see Eq. (4)).
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        Flowchart and pseudo-code illustrating the structure of an entire tracking run. The algorithm iterates over the pool of available pairs (I), using each pair as the starting point for a new candidate track (II, III). If a candidate track is accepted (IV), its pairs and detections are removed from the respective sources (as well as any other available pair that shares detections with the track) and cannot be used to create future tracks.

      

    

  