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This document describes pre-deployment, deployment data handling, and post-recovery procedures for BEDS from a software and data point of view.
Pre-Deployment
[bookmark: _Hlk54252319]During most of this pre-deployment procedure, you must be connected via a serial cable to the primary serial port on BEDS.  Remove the connector to the acoustic modem and replace it with a serial cable to your PC’s serial port.
· [bookmark: _Hlk54252383]Make sure the latest firmware is loaded into BEDS.  The source code for the BEDS firmware is in a git repository: https://bitbucket.org/mbari/beds.git. See the BEDSSoftwareConfigurationDocument.docx for how to build it and download the code to the device.
· [bookmark: _Hlk54252411]Connect via serial, the default acoustic modem serial is 9600, 8, N, 1; the default debug modem serial is 230400, 8, N, 1.
· At the command line:
· Set the privilege level: priv 100
· Delete existing files: del *.evt *.wat *.idx *.00? *.z*
· Set the time: pdate yyyy/mm/dd hh:mm:sss
· Create a BEDS.CFG file and download it to the BEDS file system.  The config file can set any operating variable in the system via lines of the form variable = value.  See the document named BEDSOperatingVariables.x.x.docx for the list of variables you can modify.  Typical variables to set in the config file are: PlatformID, DeploymentID, ModemAddr, ModemPeriod, ModemWarmup, ModemOnTime, etc.  Also, you can use the START command to tell the system to go to sleep until a particular time
· You can download BEDS.CFG to the BEDS unit via YModem (Hyperterm only).  To do so, type YR to the BEDS unit, then go to Hyperterm and go to Transfer->Send File and choose YModem as your protocol and BEDS.CFG as the file.
· [bookmark: _Hlk54255458]Calibrate the IMU:
· After system is powered on, let it sit for 2 minutes.
· Show each axis (positive and negative) to gravity for 10s
· Verify that both the acceleration and gyro accuracy flags are 3 via the command line command IMUCal
· If they aren’t, try again and/or use tools/realtime_viz/realtime_viz.py to create a visualization of the output and see how the cube reacts. (See more below on this.)
· Set up the acoustic modem deck box.   Connect its serial port to your PC’s serial port
· Wait to hear the 2nd set of chirps from the BEDS modem, then quickly connect acoustically by typing ATDn, where n is the number of the BEDS modem.
· Make sure the BEDS modem’s S-Registers are set up correctly. You can do this through the BEDS modem hooked to the computer.   Compare the S-Register values with those documented in BEDSModemConfig.x.x.docx.  
· Issue the ANALOG command and inspect the results to ensure that the analog measurements are reasonable.
· Take it out of deployment mode via
· Deploy -N
· Var DeployModemPeriod= 600
· Var ModemDebug = False

· Set to watch mode from serial (Quit)
· Rock it around a few times to generate some events
· Reconnect via acoustic modem.  Issue the EVENT command and check to see that you got some reasonable events from the motion.
At this point, how you configure it depends on how long it will be before deployment.  I assume that it will get buttoned up.  If so, you’ll want to put it back into deployment mode so it doesn’t register lots of events, and so you can talk to it quickly afterward.  The best way to accomplish all this is:
· Deploy 
· If it will longer than 24 hours until you get the can back for deployment, you may want to reconnect to set DeployModeSecs = <something large enough for deployment>.  Then you may also want to tweak DeployModemPeriod = <something large enough so you don’t wear out the batteries>
When you get the BEDS unit back from being buttoned up, you’ll again want to talk to it.
· Do the Analog  and Time  commands again to ensure they’re OK.
· Check Events.  Since it has been in deploy mode, you should have none.  On the other hand, the Watch command should show one or more long watch cycles.
· You may stop and restart deploy mode (Deploy -N followed by Deploy).  This will restart the 24-hour deployment timer.


Post-Deployment
Post-deployment is very easy. 
When you’ve opened the can, again connect to it via acoustic modem, and issue the following commands:
· Priv 100
· Reset 
Next, remove the battery leads and wait for the power capacitors to bleed off.
Then, remove the SD card.  Take it to your PC and copy all files to the appropriate directory in ProjectLibrary.  Replace the card in BEDS.
You may also want to decode the BEDS data via git/beds/tools/decode/decodeBEDS.py:

Data Handling
Using a modem connection via serial, look at the files (ls or dir). For large files, you may zip the file. This is especially good for text files like the syslog:
> zip *.WAT 

Compressing 20300003.WAT to 20300003.ZAT
.................................................................................
 chunks 576, chunksiz: 256, input len: 147456
compressed to 109124 raw bytes, scratch used 7680

Next, use zmodem to send the file:
> zs 20300003.zat

On TeraTerm, use File->Transfer->ZMODEM->Receive file.
One you have the file, use the bedsDecode tool on the receiving computer to unzip then decode:
> bedsDecode -z 0003.z 0003.wat
> bedsDecode -d -I 0003.wat > imurecords.txt

The imurecords.txt has a tab separated file with second stamps, accelerometer data, and quaternion data.
Additional Resources
· BEDSModemConfig.docx 
· BEDSFileFormats.docx
Realtime_viz.py
The BEDS debug baud rate should be set to 230400 (var debugBaud = 230400). Then run the IMU output (imudemo). Close the serial port connection.
At the command line on your computer, in the git/beds/tools/realtime_viz directory:
python2 realtime_viz.py [COMPort]
Note the visualizer require pygame for display.
Appendix: IMU Calibration
Calibrating the sensors is a bit of black magic. They will eventually calibrate themselves though it is nice to do it before deployment starts. The motion of deployment will calibrate them. Some advice:

Gyro Calibration
The DMP calibrates the gyro biases as it goes from a "motion" to a "no motion" state. It does mention a threshold that defines one from the other but doesn't suggest that you need to alter that. So I guess the key thing here is to move/rotate the ICM, then stop moving, and repeat... They say that once calibrated, the gyro noise should be less than 0.5dps.
Accelerometer:
Again the DMP needs to build a bias model for the accel. They suggest:
· Device needs to be oriented in 3 different orientations
· Several samples of data needs to be measured on each stable orientation
· Average of the data is used to calculate the linear acceleration for each accelerometer’s axis
· The readings on each axis is measured against the previous biases to determine if data is valid
· Once all 3 axis biases is determined, new biases are applied to raw accel data
· Accel will constantly be monitored for changes to the biases and will be modified accordingly

