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Sparton Navigation Modules
AHRS-M2 Version 3.5.1 Release Notes
This document details the differences between:
· AHRS-M2 Version 3.5.1 and the previous Version 3.3.2 release

The version creation dates are:
· AHRS-M2 Version 3.3.2 – 04/18/2018
· AHRS-M2 Version 3.5.1 – 12/10/2018
AdaptNavIII Algorithm Changes
Improved estimatedPk2PkYawError
Improved the estimatedPk2PkYawError computation.

Fixed magCalExpDecay bug
Corrected bug that was overwriting the defaults for magCalExpDecay (now 0.5 rather than 0.0) and magCalExpDecayRate (now 1.004 rather than 1.01).

Bad point elimination
Improvements were made to AdaptCal's point capture that now incorporates bad point elimination.

Sensor prefilters
Added prefilters to processed mag, accel and gyro data. Replaced accelp with accelpFiltered and gyrop with gyropFiltered in the statistics initialization. Command variable revertFieldCal clears automatically.

Adaptive Calibration Improvement
Added cross product between mags and accels as another constraint to the adaptive error equation. forth task running the user boot script no longer waits on the queue that signals the EEPROM database writing thread. Command variable revertFieldCal clears automatically. magAverageWindow now uses AHRS8_Compatible to determine which one overwrites the other when a manual point is selected.

Magnetometer Synchronization to the Accels and Gyros
The magSyncToAccelGyro database variable controls the new option to sync the magnetometer data to the accel and gyro data.  Changes to this variable is stored in non-volatile memory and so its value is maintained through power cycles.

If magSyncToAccelGyro is set to 1 (default) then the mags are started just after receiving the accel/gyro data.  The mag X/Y/Z conversions take about 7 ms and so complete roughly 3 ms before the next accel/gyro data.

If magSyncToAccelGyro  is set to 0, then the magnetometer conversions run as fast as possible (approximately every 7 ms), are so are asynchronous relative to the accel and gyro data.  Set magSyncToAccelGyro to 0 for backwards compatibility.

NorthTek
Increased space for Northtek functions
Increased space for Northtek functions from 614 32-bit words to 947 32-bit words and the word limit from 125 to 150.  To see the usage, type "status" and it will be under "Wordlist: stuff"
User Boot Script Deadlock Avoided
While using prior releases, should the user load a User Boot Script into EEPROM and the boot script writes to a variable that is marked permanent, then, on power up, the unit would lock up such that no further communications are possible even with power resets.  This is because the User Boot Script is running out of EEPROM and the write to the permanent variable attempts to write to the EEPROM and causes a deadlock.  Version 3.5.1 will instead queue up the EEPROM write and continue running the User Boot Script.  In general, setting permanent variables should be done once outside of a boot script, but this is an easy mistake to make and so should not lock up the unit.
[bookmark: _GoBack]Summary of new database variables
The following variable is available to the user:

       Ordinal     magSyncToAccelGyro;  // Set this to 1 to sync the mags with the accel and gyro sensors estimatedRMSYawError
       Float32     magpFiltered[magpFiltered_length];  // Current prefiltered magp (milli-gauss)
       Float32     accelpFiltered[accelpFiltered_length];  // Current prefiltered accelp (milli-g)
       Float32     gyropFiltered[gyropFiltered_length];  // Current prefiltered gyrop (rads per second)
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