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corresponding to FSW v3.5.2a
Permanent changes (EEPROM burn) for flight software range table values:

1) Range Window Table,
2) Range Rate Limits, and
3) Gain conversion from millivolts to DAC units.

We are making two permanent changes to the MLA flight software data tables.  These changes are both being requested based upon knowledge gained from testing with the actual spacecraft at APL and at GSFC.  
Range Window Table

The simulated ground orbits never exactly follow the apriori range data given to the BCE.  Often the data walks in and out of our range window.   Because of this and because the original table could only handle 10 seconds of time bias in the orbit, we feel it is wise to change the table to leave the range window open wider for longer periods of time, and thus to give MLA a better chance of getting signal data (both for the ground tests and also at the planet).  The actual four range window values have not changed – only when they are applied.  The new table can handle up to 19 km of range bias or up to 15 seconds of time bias or combinations of lesser amounts of each.   It should be noted that this will not completely solve the problem of the range returns walking in and out of the range window during the ground testing, however, it should make things better.  The on-orbit supplied spacecraft ranges are expected to be accurate to the level that this table can handle, although another change to this table should be expected after we obtain initial on-orbit results.
The new Range Window Table values (v1.34b) are:

Index (range-rate)
Range Window Width
0x00 (0.0 km/s)

0x28 (~40 km)

0x02 (1.0 km/s)

0x28 (~40 km)

0x03 (1.3 km/s)

0x50 (~80 km)

0x05 (2.4 km/s)

0x78 (~120 km)

0x08 (4.0 km/s)

0xA0 (~160 km)

0x0A (5.0 km/s)

0xA0 (~160 km)

0x0C (6.0 km/s)

0xA0 (~160 km)
Range Rate Limits

The simulated orbits often start at 2000 km with a very high range-rate.  The flight software does a check on the range-rate and drops out of Mode 1 into Mode 0 (permanently) if the range-rate from the spacecraft is higher than its onboard range-rate limit.  We propose to increase the onboard range-rate limit to a very large value to remove any possibility of jumping out of Mode 1 due to either high range-rates at the start of the pass or to maneuvers in the middle of the pass.
The range-rate limits were originally designed for Mode 2 only.  The +-6km/sec values were set for Mode 2.  The algorithm document specifically states that there should be no tests on the range-rate in Mode 0 or 1, however, the software was coded with checks on the range-rate in Mode 1.  After some discussion between code 580 and 920 it was agreed that this approach was reasonable.   Range-rate limits on Mode 1 are a good thing but they should have different values than the ones for Mode 2.  Limits for Mode 1 should be large so that they don't overflow in the calculation of the range window setting and yet don't interfere with small spacecraft maneuvers.  The problems encountered during testing with the spacecraft were not anticipated and thus the range-rate limits were not set high enough.
The new range-rate limits are:

RdotMin = 0xF830 (-60 km/sec)

RdotMax = 0x07D0 (+60 km/sec)

Gain Conversion

The latest measurements from Jerry Karsh (dated 4/30/03)  for the gain and threshold conversion to DAC units, did not make it into the flight software.  The latest set of threshold conversion values are very close to the current set of parameters in the flight software and therefore do not need to be changed.  The gain conversion, however, appears to have a bias between the old and the new of approximately a gain of 0.4 (11 DAC counts).  A plot showing both the current (v1.34a) and new (v1.34b) conversion parameters is given in the following figure.
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Comparison between old and new GAIN conversions for MLA

—— 1.34a linear gain conversion
—— 1.34b linear gain conversion
quadratic from J. Karsh (4/30/03)
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Conclusion
Preload review of the flight software code by code 920 personnel indicates that the new values for range-rate limit should not cause a problem.  The new Range Window Table values have already been tried (as table loads) in previous CPTs at APL.  The gain conversion parameters are only used open loop and therefore should not cause any problems.  All parameters will be tested by table upload prior to being burned to EEPROM.
