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The SDQ threshold phases are set based upon similar flight phases as determined by bounding 
cases of the vehicle pitch profile.  A notional profile of the min/max pitch rate versus altitude is 
illustrated in Figure 2.   The altitude-based phases are determined by first enveloping the pitch rates 
on each of ten subintervals.  The bounds of the subintervals are adjusted so that the total area en-
closed is minimized.  Additionally, for the case illustrated in Figure 2, the two altitude bands indi-
cated with green arrows shown were combined into one single phase due to the much larger rate 
bounding box to the right of the combined altitude phases. Combining these two altitude phases 
allows for a decrease in the chance for false positives.  

 

 
Figure 2 The minimum and maximum pitch rate versus altitude data along with the alti-

tude-based SDQ flight phases.  The two indicated phases were merged using the min/max 
rates across the union of the two sub-intervals. 
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Even though the effects of both filters are shown in Figure 4 and Figure 5, the Redundancy Check 
only uses the 4 Hz filter, while the Box Comparison Check only uses the 1 Hz filter. 

 
Figure 4 Effects of using a low-pass filter on the angular rate measurements in the Re-

dundancy Check.   

 
Figure 5 Effects of using a low-pass filter on the angular rate measurements in Box Com-

parison Check.   

LESSON LEARNED FROM HARDWARE-IN-THE-LOOP-TESTING 

During software integration testing with the INS engineering unit, the SDQ Timetag Check was 
erroneously disqualifying the INS.  After carefully analyzing the buffered timetags of the INS com-
pared to the INS timetags reported by the Flight Computer (FC), it was discovered that the FC was 
occasionally missing samples. 








