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Background

The Crossbow AHRS300 is a fluxgate compass based attitude & heading reference system (AHRS) used in several MBARI AUVs. Since the unit operates by sensing the Earth’s magnetic field, as well as local vertical, to determine magnetic heading, compensation for local magnetic distortions is required for maximum accuracy. This procedure details how to calibrate the AHRS in-situ, once the vehicle is launched.

The AHRS300 features an internal calibration algorithm for “hard iron” (fixed) and “soft iron” (time –varying) magnetic disturbances. The internal algorithm requires that the AHRS be placed in a calibration mode, and slowly rotated in a circle while installed in its operational magnetic environment. The AUV compass is calibrated by substituting a simulated AHRS into the AUV’s devices.cfg file, and running a mission which slowly runs the AUV in a large diameter circle with a fixed rudder. The compass is manually placed in calibration mode before mission start (via qtalk), and manually placed in normal mode at the end of the mission. It is recommended to run a short surface mission to check post-calibration performance.

Outline of Procedure

1. Log onto the AUV MVC (telnet to mvc-dmo1 for the CTD vehicle).

2. change directory to $AUV_CONFIG_DIR (type “cd $AUV_CONFIG_DIR)

3. copy devices.cfg.cal (the calibration version of the devices.cfg file) to devices.cfg (type “cp devices.cfg.cal devices.cfg”)

4. qtalk to the compass (type “qtalk –m /dev/ser4 –b 38400,8,n,1”). The AHRS300 responds to single character commands, without having to hit “enter”. As soon as you finish typing a valid command, it gets processed by the unit.

5. type a lower case v (type “v”) into the qtalk session. The DMU should respond with the “DMU AHRS REV.B.01@”. This confirms proper communications.

6. Clear the existing hard and soft iron calibrations. Type a lower case “h” to clear the hard iron (the unit will respond with a “H”). Then type a lower case “t”  to clear the soft iron calibration. There will be no response to this character. Finally, type a lower case “s” to start the calibration. There will be no response to this command either. 

7. A 5 minute long, fixed rudder mission is located in CrossCal.cfg in the mission directory on the laptop. Run this mission. The mission starts with a 10 second GPS fix, followed by 5 minutes of surface run a 1 knot speed. When this mission ends, slay it (remember to make sure the resetdw program begins resetting the dropweight counter). Also, when the mission has ended, type a lower case “u” to the crossbow qtalk session to update the calibration in the unit’s EEPROM.

8. Close the qtalk session by typing a “control-a” (control key and “a” at the same time), followed by a lower case “q”.

9. copy devices.cfg.normal (the normal “running” configuration of the devices.cfg file) to devices.cfg (type “cp devices.cfg.normal devices.cfg”).

10. Finally, run a short surface test mission on a fixed heading, and confirm the vehicle flies in the intended direction. A mission is located in “CheckOnSurf.cfg”. It commands the AUV to fly on a heading of 180 for 5 minutes. Change the heading as appropriate.

