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For the Operator of a Tethys class LRAUV

LRAUV-01
Tethys

LRAUV-02
Daphne

0 Foreword

1 Operating the Vehicle
Help desk phone number: 616-560-7665 (Brian Kieft personal number)

1.1 Pre Launch Operations

1.1.1 Running Simulation on Tellum

Log into tellum under username

Change directory to workspace/LRAUV

In username@tellum:~/workspace/LRAUV 

Building software

rm –rvf ./*   (deletes all files)

svn update

make clean; make distclean

make

running application

./bin/LRAUV

Ctrl-c will end application

1.1.2 RF and tether communication
1.1.2.1 Open a terminal program

1.1.2.1.1 Cygwin, DOS shell or some equivalent terminal software is used to log into Tellum

1.1.2.1.1.1.1 Cygwin shell

1.1.2.1.1.1.2 DOS shell

1.1.2.1.1.1.3 Xterm

1.1.2.2 Log in to Tellum

1.1.2.2.1.1 In the DOS window, type  “ ssh tethys@tellum ”

This initiates a log in on the computer “Tellum” as user “Tethys”.

1.1.2.2.1.2 Enter the password

“lrauv2008” is the password for user Tethys

You are now logged into Tellum as user Tethys

1.1.2.3 Tellum control of GPIB power supplies

1.1.2.3.1.1 Tellum has GPIB control of the power supplies that provide shore power to the vehicle and provide power to the shore side FreeWave radio.  From Tethys@tellum  /workspace/LRAUV/Build  use the following scripts:

Freewave_power_down.sh  

Freewave_power_up.sh    

power_down_system.sh       

power_up_system.sh         

1.1.2.4 Vehicle comms on tether 

1.1.2.4.1.1 Logging in to vehicle

thoover@Ganga ~

$ ssh root@lrauv-tethys

root@lrauv-tethys's password: 

1.1.2.5 Vehicle comms via RF

1.1.2.5.1.1 Use Picocom to access the Freewave radio link to the Tethys vehicle.

Picocom into the Freewave via the command: 

1.1.2.5.1.1.1 “picocom -b 115200 /dev/ttyUSB2”

If the vehicle is powered up (with the app running) you’ll see a command prompt “tethys>” upon hitting enter following the picocom messages. The following response is normal. 

picocom v1.4

port is        : /dev/ttyUSB2

flowcontrol    : none

?

baudrate is    : 115200

parity is      : none

databits are   : 8

escape is      : C-a

noinit is      : no

noreset is     : no

nolock is      : no

send_cmd is    : ascii_xfr -s -v -l10

receive_cmd is : rz -vv

Terminal ready

tethys>

1.1.2.5.1.1.2 To exit picocom type ctrl-a ctrl-x

1.1.3 Operating System command line interface

1.1.3.1 Starting the vehicle application

sh-2.05b# !killall

killall toggleHeartbeat.sh

sh-2.05b# cd /mnt/mmc/LRAUV/

sh-2.05b# ./bin/LRAUV

1.1.3.2 Turning on/off load control

[root@lrauv-tethys root]# cd /mnt/mmc/LRAUV

[root@lrauv-tethys LRAUV]# ./Tools/loadControlOn.sh

1.1.3.3 Powering up a single instrument

echo 1 > /dev/loadB5 powers up the DVL

echo 0 > /dev/loadB5 powers down the DVL

 /dev/ttyTX1 is the serial port and baud rate is 115200

If you want to trigger the DVL manually, you can use devmem2 on the target:
devmem2 0x40028004 w 0x100000 sets the trigger
devmem2 0x40028008 w 0x100000 clears the trigger

1.2 Operation via Application command line interface

1.2.1 The command line interface commands can be seen on a minimal help menu by typing “?”. For now, a couple commands should get you by:

1.2.2 Vehicle application commands

“quit” ….  will end the current mission, causing the default mission to start.

“restart” …. will start a new set of logs and run SBIT.

“reboot” …. Power cycles the vehicle, causing a restart

1.2.3 Vehicle system commands
1.2.3.1 Disabling instruments

Config/lrauv-tethys/Sensor.cfg. 

set Depth_Keller_enable to 0 AND set 
Depth_Keller_use_hardware to 0

set NAL9602.platform_communications 1 bool

1.2.3.2 Fail Component command

1.2.3.2.1 Failc

1.2.3.3 Bouyancy Controls

“ maintain control VerticalControl.buoyancyAction 945 cc ” – puts 945 cc into the bladder

“ get BuoyancyServo.platform_buoyancy_position cc ” – reports the volume in the bladder in cc

If you attempt to completely empty the oil bladder on the vehicle _and_ there is any kind of leak you run the risk of blowing the bellofram seal and flooding the vehicle with oil. Leave 50 cc or so of margin for now when actuating the oil system. 

1.2.4 Using the configSet command to change configuration settings

It's still just a subset: everything in Control.cfg, and everything in BIT.cfg are configSet friendly. It's a slow migration process. I suppose I'll probably do Servo.cfg next, then Sensor and Science, and finally Logger.cfg


1.2.4.1 There are two ways of running configSet:



1)configSet Component.name ### unit
This way sets the value.  No need for a restart.  But a restart clears the value.


configset VerticalControl.buoyancyNeutral 400 cc 

get VerticalControl.buoyancyNeutral

configset VerticalControl.massDefault -0.627 cm 

get VerticalControl.massDefault

2)configSet Component.name ### unit persist
This way sets the value semi-permanently.  No need for a restart.  

configset VerticalControl.buoyancyNeutral 400 cc persist

get VerticalControl.buoyancyNeutral

configset VerticalControl.massDefault -0.627 cm persist

get VerticalControl.massDefault

A commanded restart does not clear the value, but an unintentional restart (watchdog, ctrl-c) causes the value to fall back to the value in the Config file.  The persisted config values are saved in the Data/config.db file, which really should be deleted prior to deploying the vehicle.

1.2.4.2 Additional configSet commands

1.2.4.2.1 "configSet reload" 
1.2.4.2.1.1 -- this will eliminate the need to follow a Watchdog reset with a reboot to load the settings.
1.2.4.2.2 "configSet list"
1.2.4.2.2.1  this simply lists the contents of Data/config.db as a series of "Important" syslogs.
1.2.5  “Report” command

“report mod platform_orientation” – prints out the platform_orientation (aka heading) every time it changes

“report mod platform_pitch_angle” – same as above but for pitch

“report clear” – clears all reporting

report period 1 platform_buoyancy_position 

report mod platform_mass_position 

report mod platform_buoyancy_position 

report mod platform_elevator_angle

report mod platform_rudder_angle

report mod platform_elevator_angle degree

1.2.6 “Maintain” command

maintain control VerticalControl.massPositionAction 5.8 cm

maintain control VerticalControl.buoyancyAction 945 cc

maintain control VerticalControl.elevatorAngleAction 0 degree

maintain control HorizontalControl.rudderAngleAction 15 degree

Commands used were as follows:

configset VerticalControl.surfaceThreshold 10 m

run Maintenance/tank_weight.xml

maintain control verticalcontrol.masspositionaction <n> cm

maintain control verticalcontrol.buoyancyaction <n> cc

maintain control SpeedControl.propOmegaAction 300 rpm
get depth ft

get platform_pitch_angle

get platform_buoyancy_position

get platform_mass_position cm

 

A couple more useful commands for getting the NAL to power down:
conversation stop
set NAL9601.latitude_fix 36.8 degree
set NAL9601.platform_communications 1 bool
maintain sensor CTD_NeilBrown.depth 0 m
1.2.7 Running a mission

Running missions, location of logs, etc is the same as it would be on the target 

(e.g. “run OceanTests/myFavoriteMission.xml”). 

run Missions/Ballast.xml

1.3 Operation at Sea using TethysDash
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12012/10/12 14:41:44.000 sbdReceive, mamsn: 6128, mtmsn: 480, bytes: 95, file:
sshrlogs/tethys/2012/201210/201210127213210/shore0002 parts/300234011866620_006128.50d.0000

12012/10/12 14:41:43.448 logimportant, [MissionManager] Started mission transit_skm

[2012/10/12 14:41:43.389 logimportant, [CommandLine] Running /Missions/Transportitransit_skm xml

[2012/10/12 14:41:43.111 logimportant, [CommandLine] got command run /Missions/Transporttransit_skm xmi

12012/10/12 14:41:42.617 logimportant, [NAL9602] SBD MO Status=1, MOMSN=6128, MT Status=1, MTMSN=480

12012/10/12 14:37:40.000 sbdReceipt, mtmsn: 481, name: tethys_086113.s0d, bytes: 52

. (run Transport/transit_south_standiby xmi), name: tethys_086113.sbd,
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Describe how to use the GUI…
The web based user interface is accessible at  http://aosn.mbari.org/TethysDash/.  The page should be visible with out logging in.  Logging in is done with one of several OpenID options.  Current Open ID options include Google, Yahoo and MBARI.  Once the user has signed in, additional command options are available.  The image to the right shows the view of a non-logged in user.  The image below shows a logged in user view.
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[2012/10/12 14:44:41.000 logimportant, [NAL9602] GPS fix at: 1350078281.00

[2012/10/12 14:44:39.522 logImportant, [Missianhanager] Starte mission transit_south_standby

[2012/10/12 14:44:39.308 logImportant, [CommandLine] Running /Missions/Transportitransit_south_standoy xmi

12012/10/12 14:44:39.000 sbdReceive, mamsn: 6129, mimsn: 481, bytes: 0

[2012/10/12 14:44:38.879 logimportant, [CommandLing] got command run /Missions/Transporttransit_soLth_standby xmi

[2012/10/12 14:44:38.309 logimportant, [NAL9602] SED MO Status=0, MOMSN=6129, MT Status=1, MTMSN=481

[2012/10/12 14:42:26.000 logimportant, [NAL9602] GPS fix at: 1350078146.00

12012/10/12 14:42:10.530 dataProcessed, at _/shdlogsitethys/2012/201210/201210121213210

12012/10/12 14:41:44.000 sbdReceive, mamsn: 6128, mtmsn: 480, bytes: 95, file:
sshrlogs/tethys/2012/201210/201210127213210/shore0002 parts/300234011866620_006128.50d.0000

12012/10/12 14:41:43.448 logimportant, [MissionManager] Started mission transit_skm

[2012/10/12 14:41:43.389 logimportant, [CommandLine] Running /Missions/Transportitransit_skm xml

[2012/10/12 14:41:43.111 logimportant, [CommandLine] got command run /Missions/Transporttransit_skm xmi

12012/10/12 14:41:42.617 logimportant, [NAL9602] SBD MO Status=1, MOMSN=6128, MT Status=1, MTMSN=480
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12012/10/12 14:37:17.908 command, by: Thomas Hoover, id: 86111, , (run Transport/transit_south_standby.xmi)





The significant difference is the number of buttons available at the top of the screen and the corresponding ability to issue commands to the vehicle.  Each of these commands will be discussed in detail below.

1.3.1.1 Vehicle Selector

In the upper left hand corner is the Vehicle Selector drop down menu.  This selection determines which vehicle the rest of the actions will be directed toward.  It is recommended an operator has a window open for each vehicle being operated to reduce confusion about which vehicle is doing what.
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[2012/10/12 14:44:39.308 logImportant, [CommandLine] Running /Missions/Transportitransit_south_standoy xmi

12012/10/12 14:44:39.000 sbdReceive, mamsn: 6129, mimsn: 481, bytes: 0

[2012/10/12 14:44:38.879 logimportant, [CommandLing] got command run /Missions/Transporttransit_soLth_standby xmi

[2012/10/12 14:44:38.309 logimportant, [NAL9602] SED MO Status=0, MOMSN=6129, MT Status=1, MTMSN=481

[2012/10/12 14:42:26.000 logimportant, [NAL9602] GPS fix at: 1350078146.00
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12012/10/12 14:41:44.000 sbdReceive, mamsn: 6128, mtmsn: 480, bytes: 95, file:
sshrlogs/tethys/2012/201210/201210127213210/shore0002 parts/300234011866620_006128.50d.0000

12012/10/12 14:41:43.448 logimportant, [MissionManager] Started mission transit_skm

[2012/10/12 14:41:43.389 logimportant, [CommandLine] Running /Missions/Transportitransit_skm xml
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1.3.1.2 History 

The History button is immediately to the right of the Vehicle Selector button.  It works in conjunction with the radio button selectors to show recent activity with the vehicle.  Selecting each of the check boxes will show or hide the described type of items in history. This makes it easy for the operator to review just recent log entires or some other subset of interest.
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/shdlogsitethys/2012/201210/20121012T213210/shore0003 parts/300234011866620_006131.50d.0001
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[2012/10/12 14:44:41.000 logimportant, [NAL9602] GPS fix at: 1350078281.00

[2012/10/12 14:44:39.522 logImportant, [Missianhanager] Starte mission transit_south_standby

[2012/10/12 14:44:39.308 logImportant, [CommandLine] Running /Missions/Transportitransit_south_standoy xmi

12012/10/12 14:44:39.000 sbdReceive, mamsn: 6129, mimsn: 481, bytes: 0

[2012/10/12 14:44:38.879 logimportant, [CommandLing] got command run /Missions/Transporttransit_soLth_standby xmi

[2012/10/12 14:44:38.309 logimportant, [NAL9602] SED MO Status=0, MOMSN=6129, MT Status=1, MTMSN=481

[2012/10/12 14:42:26.000 logimportant, [NAL9602] GPS fix at: 1350078146.00
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1.3.1.3 Log Entry

The Log Entry button opens a text window that can be used to place text in the history for other operators.  Any communications that the next operator needs to be aware of should be done using this feature.
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12012/10/12 14:44:39.000 sbdReceive, mamsn: 6129, mtmsn: 481, bytes: 0

[2012/10/12 14:44:38.879 logimportant, [CommandLing] got command run /Missions/Transporttransit_soLith_standby xmi

[2012/10/12 14:44:38.309 logimportant, [NAL9602] SED MO Status=0, MOMSN=6129, MT Status=1, MTMSN=481

[2012/10/12 14:42:26.000 logimportant, [NAL9602] GPS fix at: 1350078146.00
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12012/10/12 14:41:44.000 sbdReceive, mamsn: 6128, mmsn: 480, bytes: 95, file:
Jshdlogs/tethys/2012/201210/20121012T213210/shore0002 parts/300234011866620_006128.50d.0000

[2012/10/12 14:41:43.448 logimportant, [MissionManager] Started mission transit_skm

[2012/10/12 14:41:43.389 logimportant, [CommandLine] Running /Missians/Transportitransit_skm xml

12012/10/12 14:41:43.111 logImportant, [CommandLine] got command run /Missions/Transparttransit_skm xmi
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1.3.1.4 New Run

The New Run button is how the operator selects a mission, changes parameters in it and sends it to the vehicle for execution.
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Selected Script:
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Script Description:
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Script Arguments:

MinAlttude 2 m v Minimum alttude for the entire mission

MaxDepth 105 m v Maximum depth for the entire mission L
MinOffshore 2000 m v Minimum offshare distance for the entire mission

Speed 1 ms v ‘ehicle speed

MissionTimeout 30 h ] Maximum duration of mission

MassDetault ControlverticalContre | Static setting far mass during the mission. Defaults ta

massDefault setting in the Config/Cantrol cfg file
Buayancy bladder position while performing the YoYa
BuayancyNeutral Contral VerticalContrc ] benavior. Defaults to huoyancyNeutral setting in the
Config/Contral.cfg file

WpNorthOffset 10 km v Northings fram from Daphne's WohidwayLat.

WpSauthOffset 20 km v Northnigs from Daphne's WiMidwayLat

Latitude of shallowing waypaint - GPS Update only, na
Iricium!

WMicwayLat 36.7160 arcdeg v





Missions are divided up into various categories for ease in locating.  The categories are listed in the left window.  Selecting one of these categories, such as “Science” will then populate the right list with all possible Science missions.  Selecting one of these will then fill the bottom half of the screen with all the arguments that can be changed in that mission.

1.3.1.4.1 Preview Run Commands button

This allows the operator to see the text that will be place in the out going sbd message.  This should always be examined if there are any changes made to the default values.
1.3.1.4.2 Send Commands to Vehicle Name
This button sends the command to the listed vehicle.  Always make sure the correct vehicle is named on the button.
1.3.1.5 Commands

The Commands button allows the user to send free form text to the vehicle.  Text entered in the box will be sent when the Submit button is pushed.  To help the operator generate successful text commands, there is a drop down list of recent commands.  If selected, one of these previous commands will appear in the text box.  This makes it very easy to resend a command.  The next drop down list is intended to assist the operator in creating text for commands.  
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Commands
Command Submit
[Recent Commands
run Transparttransit_sautn_standby xmi () v

Build a Command

configset
Set configuration va

Choose a syntax
configset fist]

@ (Bash cormmand ful stdin/stdout capabities) A

1'(Bash command with no stelin, stiout routed ta sysiog IMPORTANT)
burn (Burn (ar stop burning) the burnwire)

canfigSet (Set configuration variable value)

canversation (Show, start and stop satelite conversations)

o (Execute command that fallows as If It were sent remotely)
failComponent (Show, set, or clear failed state of components)
failvariable (Show, set, or clear failed state of values)

get (Get variable value)

help (Shaw help, aptionally for a specific command)

ibit (Run Initiated Built In Test)

Ioad (Load, but do not run mission)

maintain (Maintain variable value)

quick (Taggle state of quicker than realtime exection)

quit (Stop any running mission and exit LRAUY program) g
gfscan (Allow CBIT ta scan for ground faults)

report (Report variable value)

restart (Restart, from least impact (Iogs) to most impact (hardware))
resume (Resume Ioaded mission)

retransmit (Retransmit data) ¥





1.3.1.6 Notifications

The Notifications button allows a user to modify what information the web page forwards via text and e-mail.
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tethys Noti
‘Add notification |
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O argoreceive  [Jcommand
[ sbdReceipt [shdReceive

CdataProcessed [ldeploy [emer
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rgency

CliogFault [logimportant
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[ argoReceive ommand
[ sbdReceipt [shdReceive

CdataProcessed [ldeploy [emer
Oshdsend Cltracking TextFilter:

rgency

CliogFault [logimportant

OplainText  Save
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Delete
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shoReceipt [shdReceive
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sbdsend [tracking TextFilter.

rgency

ogFault Mingimportant
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CdataProcessed [ldeploy [emer

Cshdsend racking TextFilter.

rgency

ogCritical [JlogFault [Jlogimportant

Started mission Default
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Delete

aurack@mbari.org

Notification to MBAR! tracki

O argoreceive  [Jcommand
[ sbdReceipt [shdReceive

ataProcessed [ldeploy [leme
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Delete

thoaver@mbari.org
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O argoreceive  [Jcommand
[ sbdReceipt [shdReceive

CdataProcessed [ldeploy [emer
Oshdsend Cltracking TextFilter:

rgency [logCritical [llogFautt [logimportant

Started mission Default

CliogPath
Delete

mjstanway@mbari org

Jordan's email

ommand

[ argoReceive
[ sbdReceipt [shdReceive

CdataProcessed [ldeploy [emer
Oshdsend Cltracking TextFilter:

rgency

ogCritical [JlogFault [Jlogimportant

OplainText  Save

CliogPath
Delete

habson@mbari.org

Brett's email

O argoreceive  [Jcommand
sbdReceipt [sboReceive

CdataProcessed [ldeploy [emer
Oshdsend Cltracking TextFilter:

rgency

ogCritical [JlogFault [Jlogimportant

Started mission Default

CliogPath
Delete

Kimavdenis@hatrmail.com

Denis's email

O argoreceive  [Jcommand
[ sbdReceipt [shdReceive

CdataProcessed [ldeploy [emer
Oshdsend Cltracking TextFilter:

rgency [logCritical [llogFautt [logimportant

Started mission Default

CliogPath
Delete

4135888652@vtext.com

Mike's phone

O argoreceive  [Jcommand
[ sbdReceipt [shdReceive

CdataProcessed [ldeploy [emer
Oshdsend Cltracking TextFilter:

rgency [logCritical [llogFautt [logimportant

OplainText  Save

CliogPath
Delete

617256928 1@trormail.net

Jardan's phone

O argoreceive  [Jcommand
[ sbdReceipt [shdReceive

CdataProcessed [ldeploy [emer
Oshdsend Cltracking TextFilter:

rgency

ogCritical [JlogFault [Jlogimportant

Started mission default

CliogPath
Delete

531596138 |@viext.com

[ argoReceive  []command

[CldataProcessed  [ldeploy [ emer

rgency

ogFault [Jlogimportant

CliogPath




The operator can enter in an e-mail address or text address and then select the various check boxes to determine which items in the History data stream will be forwarded.  This is handy for being notified when something important happens.  Text specific items can be selected by putting the appropriate text in the Text Filter box.
1.3.1.7 Tracking

The Tracking button allows the operator to select which input the vehicle will use for a tracking based mission.  For example the mission “Science/trackCircle.xml” will take the provided input and drive the vehicle in circles around it, based on the parameters in the mission.  Check the “Enabled” box to select a particular data source.  Data sources should always be independently verified as valid before having the vehicle attempt to track them.
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Name: 100 ESP backup
Latitude Name: 1

Longitude Name: .k CenterLon

rack Centerlat
Project 500 Report time modulus(seconds, 010 |ggny offset(seconds, 0 to
(seconds) ignore).

Target Type: | MBARI ODSS Tracking v| Save| Delete
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Target Type: | MBARI ODSS Tracking v| Save| Delete
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1.3.1.8 Logs

The Logs button allows the operator to select an SBD log file to examine.  These log pages will be discussed in detail later.  They are described using a YYYYMMDDtHHMMSS format to match the way logs are generated by the vehicle.
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120120909T004524  Reprocess & Replot| Replat
120120908T201935 Reprocess & Replot| Replat
120120908T161219 Reprocess & Replot| Replat

Mare





1.3.1.9 Reports

1.3.1.10 Help

1.3.1.11 Log in / Out 
1.3.2 Describe Log page
1.4 Post Launch Operations

1.4.1 Turning off the vehicle….
1.4.1.1 The new way

I've added another post-deployment script to the svn repo: LRAUV/Tools/on-tether.sh
A user can run this script from tellum (or any other computer on the network) when Tethys or Daphne is plugged into the tether, and it should do everything on the checklist to safe the vehicle.

e.g., to safe Tethys:

1. plug in the tether

2. tethys@tellum $ cd ~/workspace/LRAUV/Tools
3. tethys@tellum $ ./on-tether.sh
Thomas suggested we could add a button somewhere on the dashboard to run this script -- I think that's a good idea.

1.4.1.2 The old way

First ssh into Tethys@tellum

Use scp command to copy .sh commands back onto vehicle

“ scp workspace/LRAUV/Tools/*.sh root@lrauv-tethys:/mnt/mmc/LRAUV/Tools/”

Then use picocom to access vehicle command line interface and shutdown the application.

“quit” in application window

Then ssh window to root@lrauv-tethys to run keepAlive.sh.

“ cd  /mnt/mmc/LRAUV ”

“ Tools/keepAlive.sh “

Tools/loadControlOn.sh

Tools/loadControlOff.sh
1.4.2 Pull logs
1.4.2.1 Copy Logs off the vehicle

Both vehicles now have rsync. 
The script to pull and unpack data has been updated to use rsync instead of scp, and added to the crontab fortethys@tellum. The crontab and the script both use lockfiles (via flock) to ensure multiple instances do not run concurrently. We might want to adapt it in the future so that the process can run independently for each vehicle, but I'm using a master lockfile right now.

From now on, tellum will look for both vehicles on the network each minute. It will download all log files to/tmp/Logs, then unpack slate.nc, science.mat, and scienceNoRssi.mat as needed.

All the user needs to do is plug the vehicle into the network. When the unpacked logs show up in /tmp/Logs, they can be copied over into the ProjectLibrary shares.

The relevant script is: LRAUV/Tools/pull-unpack-lrauv-logs.sh, revision 9893.
1.4.2.2 The old way

Using DOS Command Prompt window:

Type “cd c:\foo”

Type command “pscp –p –r root@lrauv-tethys:/mnt/mmc/LRAUV/Logs/yyyymmdd* c:\foo”

In a File Manager window, drag and drop the copied directory folder “yyyymmddThhmmss” onto the “unpack.bat” icon.

Copy the resulting unpacked / unserialized directory to the correct folder on LRAUV.Data/Testing.

To delete Logs rm –rv ./Logs/*

“Exit” is command to log out of DOS window

1.4.3 Final shutdown before pulling power

Log onto the host “ssh root@lrauv-tethys”

Type “shutdown –h now”

1.4.4 Charging the battery

1.5 SVN update and application build

1.) Log onto the host “ssh tethys@tellum”

2.) Change directory to /home/tethys/workspace/LRAUV

3.) Type “svn update”

4.) Build for the host: “make –C Build distclean all”

5.) Build for and copy to Tethys:  “make –C Build distclean lpc3250 copyToTethys”

(similar for Daphne etc NOTE, app must NOT be running)

6.) If build is for the host, type “bin/LRAUV” to start the application. 

2 Vehicle Configuration
2.1 Close out of Pressure Vessel
2.2 Close out of Fairings

2.3 Software preps
2.4 What configuration files are and how to change them

2.4.1 What cfg files are and which one is active?

2.4.2 How do I change a config value?

2.4.3 Contents of standard cfg file

2.4.3.1 BIT.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains BITModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   CBIT_enable = 1 bool;

   CBIT_useHardware = 0 bool;

   CBIT.abortDepth         = 300 m;           // Depth at which we drop the weight. Should be greater than all depth envelopes

   CBIT.stopDepth          = 275 m;           // Depth at which we stop the mission. Should be greater than all depth envelopes and less than abort depth

   CBIT.humidityThreshold  = 55 %;            // relative humidity

   CBIT.pressureThreshold  = 1.5 psi;         // Onboard pressure must measure greater than this offset from 1 ATM

   CBIT.tempThreshold      = 120 degF;        // Only need to use kelvin for temperature deltas

   CBIT.vehicleOpen       = 1 bool;

   CBIT.abortDepthTimeout = 5 s;             // If this time has elapsed and we're still below abort depth, drop the weight, end the mission.

   CBIT.battFailReport    = 10 count;        // Report main battery failover at this multiple

   CBIT.envTimeout        = 10 s;            // If this time has elapsed and pressure or humidity are still above threshold, end the mission. 

   CBIT.battTempThreshold     = 35 degC;     // The allowable threshold for battery temperature

   CBIT.gfChan0_Threshold = 0.01 mA;         // Current above baseline that triggers a ground fault

   CBIT.gfChan1_Threshold = 0.01 mA;         // Current above baseline that triggers a ground fault

   CBIT.gfChan2_Threshold = 0.01 mA;         // Current above baseline that triggers a ground fault

   CBIT.gfChan4_Threshold = 0.01 mA;         // Current above baseline that triggers a ground fault

   CBIT.gfChan5_Threshold = 0.01 mA;         // Current above baseline that triggers a ground fault

   CBIT.gfScanTimeout = 6 hour;              // How often to scan for ground faults

   SBIT_enable = 1 bool;

   IBIT_enable = 1 bool;

   IBIT.batteryCapacityThreshold = 5 Ah;     // Amount of charge left at which we return to the surface

   IBIT.batteryVoltageThreshold = 13.5 V;    // Amount of voltage left at which we return to the surface

2.4.3.2 Control.cfg

////////////////////////////////////////////////////////////////

//

// PURPOSE: This contains ControlModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count).

//

////////////////////////////////////////////////////////////////

HorizontalControl_enable = 1 bool;

HorizontalControl.kdHeading             = 0.05 s;            // Derivative gain

HorizontalControl.kiHeading             = 0.001 1/s;         // Integral gain

HorizontalControl.kpHeading             = 0.4 n/a;           // Proportional gain

HorizontalControl.kwpHeading            = .05 rad/m;         // Cross-track error gain

HorizontalControl.kiwpHeading           = 0.0005 rad/s/m;    // Cross-track integral error gain

HorizontalControl.maxHdgAccel           = 7.5 arcdeg/s2;     // Max turn accel
HorizontalControl.maxHdgInt             = 0.0872664 rad;     // Max cmded rudder from hdg int
HorizontalControl.maxHdgRate            = 12.0 arcdeg/s;     // Max turn rate

HorizontalControl.maxKxte               = 45. arcdeg;        // Max heading correction due to kwpHeading

HorizontalControl.rudDeadband           = 0.5 arcdeg;        // Degree of rounding in output values

HorizontalControl.rudLimit              = 15 arcdeg;         // Max rudder angle

LoopControl_enable = 1 bool;

LoopControl.nominalDt                   = 0.400 s;           // Nominal control cycle period used in determining control constants

SpeedControl_enable = 1 bool;

SpeedControl.propPitch                  = 0.0318309 m/rad;   // Equals 1 m/s / 300 rpm
VerticalControl_enable = 1 bool;

VerticalControl.buoyancyDefault       = 945.0 cc;          // Default amount of oil to be stored in the bladder

VerticalControl.buoyancyLimitHiCC     = 955 cc;            // High limit for oil. Should be less than the above physical limit for motor controller

VerticalControl.buoyancyLimitLoCC     = 80  cc;            // Low limit for oil. Should be less than the above physical limit for motor controller

VerticalControl.buoyancyNeutral       = 500.0 cc;          // Amount of oil stored in the bladder when the vehicle is neutral

VerticalControl.buoyancyPumpDepth     = 85.0 m;            // Depth must be <= this value in order to safely pump

VerticalControl.depthDeadband         = 0.01 m;            // Buoy loop off within deadband
VerticalControl.depthRateDeadband     = 0.015 m/s;         // Values less than this value are

                                                           // considered to be zero.

VerticalControl.depthRateSamples      = 50 count;          // Number of depth rate samples to average.

VerticalControl.dropWtDepthExcursion  = 10 meter;          // If we are requesting upwards motion,

                                                           // and haven't achieved it within this time

                                                           // drop the drop weight to go up.

VerticalControl.dropWtOverrideDelay   = 5 min;             // If we are requesting upwards motion,

                                                           // and haven't achieved it within this time after ending the mission

                                                           // drop the drop weight to go up.

VerticalControl.elevDeadband          = 0.5 arcdeg;        // Degree of rounding in output values

VerticalControl.elevLimit             = 15. arcdeg;        // max elevator angle

VerticalControl.elevTurnTime          = 5.0 s;             // Time to reach inflection in elevator mode

VerticalControl.excursionDepthTimeout = 5.0 s;             // This much time must elapse in the mission ending or weight dropping state before taking action.

VerticalControl.kdDepth               = 0.0 rad-s/m;       // Dive loop deriv. gain // was 0.12

VerticalControl.kdDepthBuoy           = 0.0 s;             // Buoy loop deriv. gain cc/(m/s)

VerticalControl.kdDepthRateBuoy       = 0.0 s;             // Buoy loop deriv. gain cc/(m/s)

VerticalControl.kdPitchElevator       = 0.05 s;            // Derivative gain

VerticalControl.kdPitchMass           = 0.0 s;             // Derivative gain

VerticalControl.kiDepth               = 0.002 rad/s/m;     // Dive loop int. gain  // was 0.0008

VerticalControl.kiDepthBuoy           = 0.60 1/s;          // Buoyancy loop int. gain

VerticalControl.kiDepthOff            = 0.10 m/s;          // Integrator shut-off

VerticalControl.kiDepthRateBuoy       = 15.0 1/s;          // Buoyancy loop int. gain

VerticalControl.kiPitchElevator       = 0.008 1/s;         // Integral gain

VerticalControl.kiPitchMass           = 0.0015 1/s;        // Integral gain

VerticalControl.kpDepth               = 0.07 rad/m;        // Dive loop pos'n gain  // was 0.09

VerticalControl.kpDepthBuoy           = 120. ratio;        // Buoyancy loop pos'n gain cc/m

VerticalControl.kpDepthRateBuoy       = 1500. ratio;       // Buoyancy loop pos'n gain cc/m

VerticalControl.kpPitchElevator       = 0.25 n/a;          // Proportional gain

VerticalControl.kpPitchMass           = 0.01 n/a;          // Proportional gain

VerticalControl.limitDepthTrajectory  = 1 bool;            // If true, reset depth trajectory when depthCmd changes and when dive starts

VerticalControl.massDeadband          = 1.0 mm;            // Degree of rounding in output values

VerticalControl.massDefault           = 0.0 cm;            // Position of mass at pitch=0 at neutral buoyancy

VerticalControl.massFilterLimit       = 5 degree;          // Don't use the filter if error exceeds this value

VerticalControl.massFilterWidth       = 17 second;         // Size of filter for pitch error values

VerticalControl.massPositionLimit     = 28 mm;             // max offset forward or aft of center

VerticalControl.massTurnTime          = 17.0 s;            // Time to reach inflection in mass-only mode

VerticalControl.maxBuoyDiveAccel      = 0.00025 m/s2;      // Maximum dive accel with prop off

VerticalControl.maxBuoyDiveRate       = 0.0500 m/s;        // Maximum dive rate with prop off

VerticalControl.maxBuoyInt            = 200.0 cc;          // Maximum buoyancy int. value

VerticalControl.maxDepthInt           = 20. arcdeg;        // max cmded pitch frm depth int
VerticalControl.maxDiveAccel          = 0.001 m/s2;        // Maximum dive accel
VerticalControl.maxDiveRate           = 0.500 m/s;         // Maximum dive rate

VerticalControl.maxPitchElevatorInt   = 15. arcdeg;        // max cmded elev from pitch int
VerticalControl.maxPitchMassInt       = 30 mm;             // max cmded mass posn from pitch int
VerticalControl.maxPitchRate          = 5. arcdeg/s;       // max cmded pitch rate

VerticalControl.minDepthExcursion     = 1 meter;           // Excursions less than this are ignored when

                                                           // determining if up/downward motion is needed

VerticalControl.pitchLimit            = 30.0 arcdeg;       // Max pitch

VerticalControl.pitchRateSamples      = 3 count;           // Number of pitch rate samples to average.

VerticalControl.stopDepthExcursion    = 5 meter;           // If we are requesting upwards motion,

                                                           // and haven't achieved it within this depth

                                                           // stop the mission (run default mission) to go up.

VerticalControl.stopOverrideDelay     = 5 min;             // If we are requesting upwards motion,

                                                           // and haven't achieved it within this time

                                                           // stop the mission (run default mission) to go up.

VerticalControl.stopOverrideDelayBuoy = 14 min;            // If we are requesting upwards motion,

                                                           // and haven't achieved it within this time with the prop off

                                                           // stop the mission (run default mission) to go up.

VerticalControl.surfaceThreshold       = 0.5 m;            // Depth at which we consider ourselves on the "surface"

VerticalControl.useElevIntInDepthMode  = 1 bool;           // if true, use elevator integral in depth mode

2.4.3.3 Derivation.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains DerivationModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   DepthRateCalculator_enable = 1 bool;

   HFRadarModelCalc_enable = 1 bool;

   NavChart_enable = 1 bool;

   TempGradientCalculator_enable = 1 bool;

   TempGradientCalculator_binsizeDep = 1.0 meter;

   TempGradientCalculator_numConsecutiveDepths = 5 count;

   TempGradientCalculator_threshDepChangeAbs = 0.5 meter;

   TempGradientCalculator_extensionDep = 2.0 meter;

   PitchRateCalculator_enable = 1 bool;

   SpeedCalculator_enable = 1 bool;

   YawRateCalculator_enable = 1 bool;

   Navigation_enable = 1 bool;

2.4.3.4 Guidance.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains GuidanceModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

// All mission components are always enabled.

// They are only used if they appear in a mission

2.4.3.5 logger.cfg

////////////////////////////////////////////////////////////////////

//

// PURPOSE: List of logging parameters, such as mass properties.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

//

//          The control gains are adjusted for an Easy-Servo sampling 

//          period of 2 seconds.

//

//

////////////////////////////////////////////////////////////////////

//

   flush_freq_slate      = 0 enum;            //Emumeration: 0 = once, 1 = per cycle, 2 = per item write;

   flush_freq_slate_dir  = 1 enum;            //Emumeration: 0 = once, 1 = per cycle, 2 = per item write;

   flush_freq_slate_gpx  = 0 enum;            //Emumeration: 0 = once, 1 = per cycle, 2 = per item write;

   flush_freq_slate_kml  = 1 enum;            //Emumeration: 0 = once, 1 = per cycle, 2 = per item write;

   flush_freq_shore      = 1 enum;            //Emumeration: 0 = once, 1 = per cycle, 2 = per item write;

   flush_freq_ship       = 1 enum;            //Emumeration: 0 = once, 1 = per cycle, 2 = per item write;

   flush_freq_syslog     = 1 enum;            //Emumeration: 0 = once, 1 = per cycle, 2 = per item write;

   shore_log_count      = 16 count;            // Number of items like shore_log_name_# and shore_log_approx_# that follow

   shore_log_name_0     = "depth";

   shore_log_approx_0   = 1 m;

   shore_log_name_1     = "latitude";

   shore_log_approx_1   = 0.0002 arcdeg;

   shore_log_name_2     = "longitude";

   shore_log_approx_2   = 0.0002 arcdeg;

   shore_log_name_3     = "latitude_fix";

   shore_log_approx_3   = 0.0 arcdeg;   

   shore_log_name_4     = "longitude_fix";

   shore_log_approx_4   = 0.0 arcdeg;      

   shore_log_name_5     = "time_fix";

   shore_log_approx_5   = 0.0 second;   

   shore_log_name_6     = "platform_battery_charge";

   shore_log_approx_6   = 0.1 Wh;

   shore_log_name_7     = "sea_water_temperature";

   shore_log_approx_7   = 1.0 kelvin;      // Must use kelvin since celsius=kelvin-273

   shore_log_name_8     = "platform_average_current";

   shore_log_approx_8   = 100 mA;  

   shore_log_name_9     = "platform_battery_voltage";

   shore_log_approx_9   = 0.05 V;    

   shore_log_name_10     = "downwelling_photosynthetic_photon_flux_in_sea_water";

   shore_log_approx_10   = 20 umol/s/m2;

   shore_log_name_11     = "mass_concentration_of_oxygen_in_sea_water";

   shore_log_approx_11   = 500.0 ug/l;    

   shore_log_name_12     = "mole_concentration_of_nitrate_in_sea_water";

   shore_log_approx_12   = 2.5 umol/l;   

   shore_log_name_13     = "homing_target_heading";

   shore_log_approx_13   = 10 arcdeg;  

   shore_log_name_14     = "mass_concentration_of_chlorophyll_in_sea_water";

   shore_log_approx_14   = 4.5 ug/l;

   shore_log_name_15     = "ThrusterServo.component_avgVoltage"

   shore_log_approx_15   = 0.2 volt;  

//   shore_log_name_15     = "ThrusterServo.component_current"

//   shore_log_approx_15   = 100 mA;  

//   shore_log_name_16     = "volume_scattering_470_nm";

//   shore_log_approx_16   = 0.001 1/m/sr; 

//   shore_log_name_17     = "volume_scattering_650_nm";

//   shore_log_approx_17   = 0.001 1/m/sr;    

//   shore_log_name_10     = "homing_target_range";

//   shore_log_approx_10   = 0.0 m;

//   shore_log_name_11     = "homing_target_azimuth";

//   shore_log_approx_11   = 0.0 arcdeg;

//   shore_log_name_12     = "homing_target_elevation";

//   shore_log_approx_12   = 5 arcdeg;    

//   shore_log_name_13     = "homing:WaypointOne:WaypointW1.HomingWaypoint.beaconDeltaZ";

//   shore_log_approx_13   = 1 m;

//   shore_log_name_15     = "platform_x_velocity_wrt_ground";

//   shore_log_approx_15   = 0.01 m/s;

//   shore_log_name_14     = "platform_y_velocity_wrt_ground";

//   shore_log_approx_14   = 0.01 m/s;

//   shore_log_name_15     = "platform_z_velocity_wrt_ground";

//   shore_log_approx_15   = 0.01 m/s;         

   ship_log_count      = 4 count;            // Number of items like ship_log_name_# and ship_log_approx_# that follow

   ship_log_name_0     = "depth";

   ship_log_approx_0   = 1 m;

   ship_log_name_1     = "latitude";

   ship_log_approx_1   = 0.0002 arcdeg;

   ship_log_name_2     = "longitude";

   ship_log_approx_2   = 0.0002 arcdeg;

   ship_log_name_3     = "platform_battery_charge";

   ship_log_approx_3   = 2 Wh;

2.4.3.6 Sample.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains SampleModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   AsyncPiEstimator_enable = 1 bool;

2.4.3.7 Science.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains ScienceModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   Aanderaa_O2_enable          = 1 bool;

   Aanderaa_O2_useHardware     = 0 bool;

   Aanderaa_O2_power           = 0.42 watt;

   Aanderaa_O2_model           = "";

   CTD_NeilBrown_enable           = 1 bool;

   CTD_NeilBrown_useHardware      = 0 bool;   

   CTD_NeilBrown_power            = 0.29 watt;

   CTD_NeilBrown_maxPressBound    = NaN decibar;

   CTD_NeilBrown_minPressBound    = NaN decibar;

   CTD_NeilBrown_offset           = NaN decibar;

   CTD_NeilBrown_maxSalinityBound = NaN psu;

   CTD_NeilBrown_minSalinityBound = NaN psu;

   ISUS_enable                 = 1 bool;

   ISUS_useHardware            = 0 bool;   

   ISUS_nitrateAccuracy        = 4 umol/l;

   ISUS_power                  = 7.78 watt;

   PAR_Licor_enable      = 1 bool;

   PAR_Licor_useHardware = 0 bool;

   PAR_Licor.serial      = "UWQ4562";

   PAR_Licor.darkCount   = 930 count;

   PAR_Licor.adcCal      = 5.90145e-6 uA/count; // = Vref/gain/ohms/ADCRange*1e6 uA/A ~= 2.5/101/2000/2^21*1e6

   PAR_Licor.multiplier  = 315.79 umol/s/m2/uA; // from calibration sheet

   PAR_Licor.maxBound    = 3600 umol/s/m2;

   PAR_Licor.minBound    = 0 umol/s/m2;

   PAR_Licor.maxValidPitch = 25 degree;

   PAR_Licor.minValidPitch = 15 degree;

   Turbulence_NPS_enable          = 1 bool;

   Turbulence_NPS_useHardware     = 0 bool;

   Turbulence_NPS_power           = 2.0 watt;

   WetLabsBB2FL_enable         = 1 bool;

   WetLabsBB2FL_useHardware    = 0 bool;

   WetLabsBB2FL_timeout        = 15 s;

   WetLabsBB2FL_period         = 0.400 s;

   WetLabsBB2FL_power          = 0.75 watt;

   WetLabsBB2FL_serial         = "";

   WetLabsBB2FL_scaleFactor470 = NaN 1/m/sr/count;

   WetLabsBB2FL_darkCounts470  = -1 count;

   WetLabsBB2FL_scaleFactor650 = NaN 1/m/sr/count;

   WetLabsBB2FL_darkCounts650  = -1 count;

   WetLabsBB2FL_scaleFactorChl = NaN ug/l/count;

   WetLabsBB2FL_darkCountsChl  = -1 count;

   WetLabsBB2FL_chlAccuracy    = NaN ug/l;

2.4.3.8 Sensor.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains SensorModule parameters for Tethys class vehicles.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   AHRS_3DMGX3_enable          = 1 bool;

   AHRS_3DMGX3_useHardware     = 0 bool;

   AHRS_3DMGX3_magDeviation    = 0.0 degree;

   AHRS_3DMGX3_pitchOffset     = 0.0 degree;

   AHRS_3DMGX3_rollOffset      = 0.0 degree;

   AHRS_3DMGX3_power           = 0.400 watt;     // Per datasheet, at 5V

   AHRS_sp3003D_enable         = 1 bool;

   AHRS_sp3003D_useHardware    = 0 bool;         

   AHRS_sp3003D_magDeviation   = 0.0 degree;

   AHRS_sp3003D_pitchOffset    = 0.0 degree;

   AHRS_sp3003D_rollOffset     = 0.0 degree;

   AHRS_sp3003D_power          = 0.08 watt;

   Batt_Ocean_Server_enable    = 1 bool;

   DAT_enable                  = 1 bool;

   DAT_useHardware             = 0 bool;

   DAT_remoteAddress           = 0 count;

   DAT_rotationOffset          = 0 degree;

   Depth_Keller_enable         = 1 bool;

   Depth_Keller_useHardware    = 0 bool;

   Depth_Keller_offset         = 0 decibar;

   Depth_Keller_scale          = 27.72 microbar; // per count of A/D

   Depth_Keller_power          = 0.006 watt;     // Assumes 1mA + A/D overhead

   Depth_Keller_maxPressBound  = 500 decibar;

   Depth_Keller_minPressBound  = -10 decibar;    

   DropWeight_enable           = 1 bool;

   DropWeight_useHardware      = 0 bool;

   DVL_micro_enable            = 1 bool;

   DVL_micro_useHardware       = 0 bool;

   DVL_micro_magDeviation      = 0.0 degree;

   DVL_micro_pitchOffset       = 0.0 degree;

   DVL_micro_rollOffset        = 0.0 degree;

   DVL_micro_power             = 5.436 watt;   // Assumes 75 meter altitude, 2.5 Hz

   //DVL_micro_power_platform_orientation          = 0.94 watt;

   //DVL_micro_power_platform_magnetic_orientation = 0.94 watt;

   //DVL_micro_power_platform_pitch_angle          = 0.94 watt;

   //DVL_micro_power_platform_roll_angle           = 0.94 watt;

   GPSFailTimeout              = 10 min;     // Time to wait for GPS prior to throwing a failure

                                             // Based on worst case outside of 5 min 26 seconds for

                                             // acquisition without a backup battery.

   RequestGGA                  = 0 bool;     // If false recommended minimum data will be requested

   NAL9602_enable              = 1 bool;

   NAL9602_useHardware         = 0 bool;

   NAL9602_power               = 0.35 watt;

   NAL9602_power_platform_communications = 0.90 watt;

   Onboard_enable              = 1 bool;

   Onboard_useHardware         = 0 bool;

   OnboardPressure_slope       = 172.62 psi/V; 

   OnboardPressure_intercept   = 0.0 psi; 

   Onboard_power               = 0.010 watt;   // Guess

   Radio_Freewave_enable       = 1 bool;

   Radio_Freewave_useHardware  = 0 bool;

   Radio_Freewave_power        = 2.50 watt;

2.4.3.9 Servo.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains ServoModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   BuoyancyServo_enable          = 1 bool;

   BuoyancyServo_useHardware     = 0 bool;

   BuoyancyServo.powerOnTimeout  = 0.5 second;       // Time to allow system to power up before commanding

   BuoyancyServo.currLimit       = 100 %;            // Percent of current allowed

   BuoyancyServo.limitHi         = 8200 count;       // High physical limit for motor controllers

   BuoyancyServo.limitLo         = 475  count;       // Low physical limit for motor controller  

   BuoyancyServo.pidW            = 1500 count;

   BuoyancyServo.pidX            = 0 count;

   BuoyancyServo.pidY            = 3000 count;

   BuoyancyServo.overloadTimeout = 10000 ms;          // ms until an overload is reported   

   BuoyancyServo.accel           = 800 n/a;

   BuoyancyServo.velocity        = 800 n/a;

   // BuoyancyServo-only settings

   BuoyancyServo.countsPerCC     = 7.446016 count/cc;// counts on the A/D per ml of fluid pumped

   BuoyancyServo.deviationVolume = 10.0 cc;          // Number of ml deviation allowed between expected and actual   

   BuoyancyServo.checkingTimeout = 5.0 min;          // If the buoyancy is idling, this is how often to check for actual position. If there's a leak. This is when we'll find it. 

   BuoyancyServo.offsetVolume    = 98.452 cc;        // Offset of position of motor controller

   ElevatorServo_enable        = 1 bool;

   ElevatorServo_useHardware   = 0 bool;

   ElevatorServo.powerOnTimeout= 0.5 second;          // Time to allow system to power up before commanding

   ElevatorServo.currLimit     = 10 %;                 // Percent of current allowed

   ElevatorServo.limitHi       = 16369 count;          // High physical limit for motor controller

   ElevatorServo.limitLo       = 0 count;              // Low physical limit for motor controller

   ElevatorServo.pidW          = 1500 count;           // Proportional gain

   ElevatorServo.pidX          = 100 count;            // Integral gain

   ElevatorServo.pidY          = 400 count;            // Differential gain

   ElevatorServo.offsetAngle   = 0 degree;      

   ElevatorServo.countsPerDeg  = 454.666 count/arcdeg; // motor "ticks" per degree of control surface motion

   ElevatorServo.mtrCenter     = 8184 count;           // 0 degrees "centered" control surface

   ElevatorServo.deviationAngle= .05 arcdeg;           // Number of degrees deviation allowed between expected and actual

   MassServo_enable            = 1 bool;

   MassServo_useHardware       = 0 bool;

   MassServo.powerOnTimeout    = 0.5 second;        // Time to allow system to power up before commanding

   MassServo.currLimit         = 100 %;             // Percent of current allowed

   MassServo.limitHi           = 144180 count;      // High physical limit for mass motor controller

   MassServo.limitLo           = -157965 count;     // Low physical limit for mass motor controller

   MassServo.overloadTimeout   = 1000 ms;           // ms until an overload is reported

   MassServo.accel             = 20000 n/a;         // Encoder ticks / 32.768 per second squared

   MassServo.velocity          = 60000 n/a;         // Encoder ticks / 32.768 per scond 

   // MassServo-only settings

   MassServo.totalTks          = 250015 count;      // Total encoder ticks for full mass shift travel

   MassServo.tksPerMM          = 2465.8859 count/mm;// Number of ticks for one rotation (1 mm of travel)

   MassServo.deviationDistance = 0.05 mm;           // Deviation allowed between expected and actual

   RudderServo_enable          = 1 bool;

   RudderServo_useHardware     = 0 bool;

   RudderServo.powerOnTimeout  = 0.5 second;          // Time to allow system to power up before commanding

   RudderServo.currLimit       = 10 %;                 // Percent of current allowed

   RudderServo.limitHi         = 16369 count;          // High physical limit for motor controller

   RudderServo.limitLo         = 0 count;              // Low physical limit for motor controller

   RudderServo.pidW            = 500 count;            // Proportional gain

   RudderServo.pidX            = 100 count;            // Integral gain

   RudderServo.pidY            = 400 count;            // Differential gain

   RudderServo.offsetAngle     = 0 degree;   

   RudderServo.countsPerDeg    = 454.666 count/arcdeg; // motor "ticks" per degree of control surface motion

   RudderServo.mtrCenter       = 8184 count;           // 0 degrees "centered" control surface

   RudderServo.deviationAngle  = .05 arcdeg;           // Number of degrees deviation allowed between expected and actual

// NOTE: For rudder/elevator velocity can currently be set as high as 2000000 with acceleration at 4000. 08/11/209 - Kieft

   ThrusterServo_enable          = 1 bool;

   ThrusterServo_useHardware     = 0 bool;

   ThrusterServo.powerOnTimeout  = 0.5 second;        // Time to allow system to power up before commanding

   ThrusterServo.currLimit       = 50 %;              // Percent of current allowed

   ThrusterServo.pidW            = 8000 count;

   ThrusterServo.pidX            = 100 count;

   ThrusterServo.pidY            = 60000 count;

   ThrusterServo.overloadTimeout = 1000 ms;           // Timeout in ms to wait before throwing overload error

   ThrusterServo.accel           = 1 n/a;             // Encoder ticks / 32.768 per second squared

   // ThrusterServo-only settings

   ThrusterServo.encoderTks      = 32.768 count/s;    // encoder tick/second multiplier

   ThrusterServo.tksPerRev       = 32 count/rev;      // encoder ticks/revolution as seen by the controller from HALL A&B

   ThrusterServo.deviation       = 25 count;          // Number of encoder ticks deviation allowed between expected and actual

   ThrusterServo.allowableBadVelocity = 5 count;      // Number of bad "getVelocity" readings allowed before throwing a fault.

   // NOTE: 10" prop = .187706 m per revolution in wake

   // 300 rpm == 1m/sec and 150 rpm == .5m/sec. See propPitch

2.4.3.10 Simulator.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains SimulatorModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   ExternalSim_enable = 0 bool;

   InternalSim_enable = 1 bool;

   NavigationSim_enable = 0 bool;

// Mass Properties:

   mass                  = 147.8671 kg;       //Flooded Vehicle mass ( x 9.80665 m/s2 = 1450.0 N)

   volume                = 0.144260585365854 m3; //m3 (equals 1450 N buoyancy in 1025 kg/m3 water)

                                                 //excludes buoyancy bladder at default setting  

// Stability Derivatives:

   effDragCoef           = .21 n/a;           //veh drag in x; related to Xuu

   Xuabu                 = -6.2282 kg/m;      //Force Derivative, > -6.98 kg/m because fin drag added separately

// Geometric Parameters (Used only by the simulation)

   centerOfMassX         = 0.1181 m;

   centerOfMassY         = -0.000236 m;

   centerOfMassZ         = 0.006794 m;

   centerOfBuoyX         = 0.1181 m;

   centerOfBuoyY         = 0.0 m;

   centerOfBuoyZ         = 0.0 m;

// Simple geometric model of vehicle (Used at the surface)

   cylinderLength        = 2 m;

   cylinderRadius        = 6 in;

   lowerRudX             = -1.973 m;

   lowerRudY             = 0.012 m;

   lowerRudZ             = -0.152 m;

   upperRudX             = -1.973 m;

   upperRudY             = 0.012 m;

   upperRudZ             = 0.152 m;

   portElevX             = -1.973 m;

   portElevY             = -0.152 m;

   portElevZ             = 0.0 m;

   stbdElevX             = -1.973 m;

   stbdElevY             = 0.152 m;

   stbdElevZ             = 0.0 m;

   // Thruster parameters 

   designSpeed           = 1.0 m/s;           //Nominal speed

   designPropEff         = 0.86 n/a;          //Nominal prop efficiency

   designOmega           = 300 rpm;           //Nominal prop rotation rate

   designThrust          = 6.98 N;            //Thrust at nominal omega

   designTorque          = 0.23 N-m;          //Thrust at nominal thrust

   // Dropweight1 parameters

   dropWt1Volume         = 0.0000881 m3;      //Volume of the drop weight #1, m3

   dropWt1Mass           = 1.0 kg;            //Mass of the drop weight #1, kg

   dropWt1X              = 0.1655 m;          //X location of the drop weight #1, m

   dropWt1Y              = 0.0 m;             //Y location of the drop weight #1, m

   dropWt1Z              = -0.20 m;           //Z location of the drop weight #1, m

   // Mass shift control values

   movableMass           = 26 kg;             // Kilograms of movable mass (~ 1/3 of vehicle mass )

   centerOfMovableMassX = 0.1181 m;

   centerOfMovableMassY = -0.000236 m;

   centerOfMovableMassZ = 0.006794 m;

   // Mass Properties:

   Ixx    =    3.000000 kg-m2;  // Ixx, kg-m^2.

   Iyy    =   41.980233 kg-m2;  // Iyy, kg-m^2.

   Izz    =   41.980233 kg-m2;  // Izz, kg-m^2.

   // Added Mass:

   Yvdot  = -126.324739 kg;     // Yvdot, kg.

   Zwdot  = -126.324739 kg;     // Zwdot, kg.

   Xudot  =   -4.876161 kg;     // Xudot, kg.

   Mqdot  =  -33.463086 kg-m2;  // Mqdot, kg-m^2.

   Nrdot  =  -33.463086 kg-m2;  // Nrdot, kg-m^2.

   Kpdot  =    0.000000 kg-m2;  // Kpdot, kg-m^2.

   Kvdot  =    0.000000 kg-m;   // Kvdot, kg-m.

   Mwdot  =    7.117842 kg-m;   // Mwdot, kg-m.

   Zqdot  =    7.117842 kg-m;   // Zqdot, kg-m.

   Nvdot  =   -7.117842 kg-m;   // Nvdot, kg-m.

   Yrdot  =   -7.117842 kg-m;   // Yrdot, kg-m.

   Ypdot  =    0.000000 kg-m;   // Ypdot, kg-m.

   // Stability Derivatives:

   Kpabp  =   -0.191601 kg-m2;  // Kp|p| , kg-m^2

   Nuv    = -105.660262 kg;     // Nuv   , kg

   Nur    =  -61.182063 kg-m;   // Nur   , kg-m

   Xvv    =  -54.370919 kg/m;   // Xvv   , kg/m

   Xww    =  -54.370919 kg/m;   // Xww   , kg/m

   Xvr    =  126.324739 kg;     // Xvr   , kg

   Xwq    = -126.324739 kg;     // Xwq   , kg

   Xrr    =    7.117842 kg-m;   // Xrr   , kg-m

   Xqq    =    7.117842 kg-m;   // Xqq   , kg-m

   Yuv    =  -23.954759 kg/m;   // Yuv   , kg/m

   Yur    =    8.719853 kg;     // Yur   , kg

   Nrabr  = -632.698957 kg-m2;  // Nr|r| , kg-m^2

   Mqabq  = -632.698957 kg-m2;  // Mq|q| , kg-m^2

   Nvabv  =   58.113144 kg;     // Nv|v| , kg

   Ywp    =  126.324739 kg-m;   // Ywp   , kg-m

   Yrabr  =    0.000000 n/a;    // Yr|r| , ?

   Yvabv  = -601.274653 kg/m;   // Yv|v| , kg/m

   Zwabw  = -601.274653 kg/m;   // Zw|w| , kg/m

   Mwabw  =  -58.113144 kg;     // Mw|w| , kg

   Zqabq  =    0.000000 n/a;    // Zq|q| , ?

   Muq    =  -61.182063 kg-m;   // Muq   , kg-m

   Muw    =  105.660262 kg;     // Muw   , kg

   Mpr    =   33.463086 kg-m2;  // Mpr   , kg-m^2

   Npq    =  -33.463086 kg-m2;  // Npq   , kg-m^2

   Zuq    =   -8.719853 kg;     // Zuq   , kg

   Zuw    =  -23.954759 kg/m;   // Zuw   , kg/m

   Zvp    = -126.324739 kg;     // Zvp   , kg

   Kvt2   =    0.000000 n/a;    // ?     , ?

   // Actuator (Tailcone) Parameters:

   stallAngle    =   30.000000 arcdeg;

   wideHystRud   =    0.000000 arcdeg;

   centerHystRud =    0.000000 arcdeg;

   speedRud      =    7.5      arcdeg/s

   wideHystElev  =    0.000000 arcdeg;

   centerHystElev=    0.000000 arcdeg;

   speedElev     =    7.5      arcdeg/s

   aspectRatio   =    6.500000 n/a;

   finArea       =    0.012189 m2;

   CDc           =    0.030000 n/a;     // Crossflow Coef. of Drag

   dCL           =    4.130000 n/a;     // Coef. of Lift Slope

   // Vehicle Initial Conditions:

   // Initial Position Vector

   initZ                 = 0.000000 m;        // Initial depth

   initPitch             = 000.0000 arcdeg;   // Pitch wrto LV

   initRoll              = 000.0000 arcdeg;   // Roll wrto LV

   initYaw               = 000.0000 arcdeg;   // Yaw wrto LV

   // Initial Rate Vector

   initU                 = 0.000000 m/s;      // vel x wrto B

   initV                 = 0.000000 m/s;      // vel y wrto B

   initW                 = 0.000000 m/s;      // vel z wrto B

   initP                 = 000.0000 rad/s;    // Pitch rate wrto LV

   initQ                 = 000.0000 rad/s;    // Roll rate wrto LV

   initR                 = 000.0000 rad/s;    // Yaw rate wrto LV

   // Initial Vehicle Configuration

   initMassPosition      = 0.000000 cm;       // centered

   initBuoyancyPosition  = 955.0000 cc;       // full inflated

   // Environmental Conditions (nans revert to 4D model):

   northCurrent          = nan m/s;    // vel x wrto LV

   eastCurrent           = nan m/s;    // vel y wrto LV

   vertCurrent           = nan m/s;    // vel z wrto LV (positive down)

   magneticVariation     = nan arcdeg; // i.e., 14.0937 arcdeg - if not specified, calculated from lat & lon

   soundSpeed            = nan m/s;    // i.e., 1490 m/s - if not specified, calculated from density, pressure

   density               = nan kg/m3;  // i.e., 1025.0 kg/m3 - sea water density.

   sst                   = nan degC;   // i.e., 16.0 degC - sea surface temperature.  Extends to the mixed layer depth

   tMixed                = nan degC;   // i.e., 10.0 degC - temperature at mixed layer depth.  Linear change from surface

   t300                  = nan degC;   // i.e., 7.0 degC - temperature at 300 meters.  Linear change from mixed layer depth

   sss                   = nan ppt;    // i.e., 33.2 ppt - sea surface salinity.  Extends to the mixed layer depth

   sMixed                = nan ppt;    // i.e., 33.5 ppt - salinity at mixed layer depth.  Linear change from surface

   s300                  = nan ppt;    // i.e., 34.2 ppt - salinity at 300 meters.  Linear change from mixed layer depth

   mixedLayerDepth       = nan meter;  // i.e., 40 meter - depth of mixed layer

   oceanModelData          = "Resources/2003080103_mb_l3_las.nc";

   defaultDensity          = 1025.0 kg/m3;       // Always specify: used outside of 4D model

   buoyancyNeutralOffset   = 0.00 cc;   // Value added to buoyancy in the ExternalSim to achieve "True" neutral 

   massPositionOffset      = 0.00 mm;   // Value added to mass position in the ExternalSim to achieve "True" zero pitch

   entrainedAir            = 0.00 cc;   // Amount of entrained air in vehicle 

   homingSensorTat         = 4.0 s;     // Turn-around time of the DAT homing sonar.

   wideHystMovableMass   = 0.000000 mm;

   centerHystMovableMass = 0.000000 mm;

   speedMovableMass      = .70      mm/s

   wideHystBuoyancy   = 00.00000 cc;

   centerHystBuoyancy = 0.000000 cc;

   speedBuoyancy      = 3.0     cc/s

2.4.3.11 vehicle.cfg

////////////////////////////////////////////////////////////////////

//

// PURPOSE: List of vehicle parameters that are shared across several

//          modules, or used in core vehicle code.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

//

////////////////////////////////////////////////////////////////////

//

   name                  = "Tethys"; 

   keyText               = "TethysEncryption"; //A 16-byte encryption key. Up to 32 bytes are more secure.

   id                    = 0 enum;

// **** propPitch migrated to Control.cfg

   sendDataToShore       = 1 bool;           // If true, radio data to shore over Iridium
// **** surfaceThreshold migrated to Control.cfg

// **** batteryCapacityThreshold migrated to BIT.cfg

// **** batteryVoltageThreshold migrated to BIT.cfg

// **** abortDepth migrated to BIT.cfg

// **** stopDepth migrated to BIT.cfg

//   

// Data and Load Controller Settings

// 

// ("NAME" should match the name specified in component interface header)

//

// NAME-card: 

//     Load Controller device, if any -- something like /dev/load<A/B><number>

// NAME-uart:  

//     Uart device, if any -- something like /dev/ttyS#, ttyTX# or tty<A/B># for the MAX3100 SPI uarts
// NAME-ad: 

//     A/D device, if any -- something like /sys/class/hwmon/hwmon0/device/? 

// NAME-baud:

//    Baud rate for uart
// NAME-address: 

//    Address for RS-485 buses  

// NAME-vref: 

//    VRef for for A/D devices  

//     

//   Depth_MSI_US300_card       = "/dev/loadA0";

//   Depth_MSI_US300_ad         = "/dev/mcp3553A0";

//   Depth_MSI_US300_timeout    = 70 ms;

//   Depth_MSI_US300_vref       = 5.0 V;

//   Depth_MSI_US300_res        = 21 bit;

   Depth_Keller_card       = "/dev/loadA0";

   Depth_Keller_ad         = "/dev/mcp3553A0";

   Depth_Keller_timeout    = 125 ms;

   Depth_Keller_vref       = 2.5 V;

   Depth_Keller_res        = 21 bit;

   PAR_Licor_card          = "/dev/loadB0";

   PAR_Licor_ad            = "/dev/mcp3553B0";

   PAR_Licor_timeout       = 125 ms;

   PAR_Licor_vref          = 2.5 V;

   PAR_Licor_res           = 21 bit;

   AHRS_sp3003D_card     = "/dev/loadB7";

   AHRS_sp3003D_uart     = "/dev/ttyB7";  // "/dev/ttyS1"; 

   AHRS_sp3003D_baud     = 38400 bps;    

   DVL_micro_card        = "/dev/loadB5";

   DVL_micro_uart        = "/dev/ttyTX1";

   DVL_micro_baud        = 115200 bps;

   NAL9602_card          = "/dev/loadA1";

   NAL9602_uart          = "/dev/ttyS2"; 

   NAL9602_baud          = 19200 bps;   

   Radio_Freewave_card   = "/dev/loadA2";

   Radio_Freewave_uart   = "/dev/ttyS0"; 

   Radio_Freewave_baud   = 115200 bps;

   ElevatorServo_card    = "/dev/loadA6";

   ElevatorServo_uart    = "/dev/ttyA6"; 

   ElevatorServo_baud    = 9600 bps; 

   RudderServo_card      = "/dev/loadA5"; 

   RudderServo_uart      = "/dev/ttyA5"

   RudderServo_baud      = 9600 bps; 

   ThrusterServo_card    = "/dev/loadA7";

   ThrusterServo_uart    = "/dev/ttyA7"

   ThrusterServo_baud    = 9600 bps; 

   MassServo_card        = "/dev/loadA3";

   MassServo_uart        = "/dev/ttyA3"

   MassServo_baud        = 9600 bps; 

   BuoyancyServo_card    = "/dev/loadA4";

   BuoyancyServo_uart    = "/dev/ttyA4"

   BuoyancyServo_baud    = 9600 bps; 

   AHRS_3DMGX3_card      = "/dev/loadB6";

   AHRS_3DMGX3_uart      = "/dev/ttyB6";

   AHRS_3DMGX3_baud      = 115200 bps; 

   CTD_NeilBrown_card    = "/dev/loadB4";

   CTD_NeilBrown_uart    = "/dev/ttyB4";

   CTD_NeilBrown_baud    = 9600 bps;

   WetLabsBB2FL_card     = "/dev/loadB3";

   WetLabsBB2FL_uart     = "/dev/ttyB3";

   WetLabsBB2FL_baud     = 19200 bps;

   Aanderaa_O2_card    = "/dev/loadB2";

   Aanderaa_O2_uart    = "/dev/ttyB2";

   Aanderaa_O2_baud    = 9600 bps;

   Turbulence_NPS_card    = "/dev/loadB2";

   Turbulence_NPS_uart    = "/dev/ttyS1"; // Was losing bytes on "/dev/ttyB0";

   Turbulence_NPS_baud    = 115200 bps;

   ISUS_card       = "/dev/loadB1";

   ISUS_uart       = "/dev/ttyB1";

   ISUS_baud       = 38400 bps;

   DAT_card       = "/dev/loadB0";

   DAT_uart       = "/dev/ttyS1"; // couldn't do xmodem on LCB "/dev/ttyB0";

   DAT_baud       = 9600 bps;

   Batt_Ocean_ServerA_uart    = "/dev/ttyTX0"

   Batt_Ocean_ServerA_baud    = 19200 bps;

   Batt_Ocean_ServerB_uart    = "/dev/ttyTX2"

   Batt_Ocean_ServerB_baud    = 19200 bps;

   OnboardHumidity_ad         = "/dev/adlpc32xx_0";

   OnboardHumidity_vref       = 3.15 V;

   OnboardHumidity_res        = 10 bit;

   OnboardTemperature_ad      = "/dev/adlpc32xx_1";

   OnboardTemperature_vref    = 3.15 V;

   OnboardTemperature_res     = 10 bit;

   OnboardPressure_ad         = "/dev/adlpc32xx_2";

   OnboardPressure_vref       = 3.15 V;

   OnboardPressure_res        = 10 bit;

   // MainGroundfault uses Motherboard SPI A/D 0.

   MainGroundfault_ad         = "/dev/ad7888_0";

   MainGroundfault_vref       = 3.15 V;

   MainGroundfault_res        = 12 bit;

   // Battery current uses Motherboard SPI A/D 1.

   secondaryBatteryCurrent_ad     = "/dev/ad7888_1";

   secondaryBatteryCurrent_vref   = 3.15 V;

   secondaryBatteryCurrent_res    = 12 bit;

   // Battery current uses Motherboard SPI A/D 1.

   emergencyBatteryCurrent_ad     = "/dev/ad7888_2";

   emergencyBatteryCurrent_vref   = 3.15 V;

   emergencyBatteryCurrent_res    = 12 bit;

   // Motherboard 5V current uses Motherboard SPI A/D 3.

   motherboard5VCurrent_ad     = "/dev/ad7888_3";

   motherboard5VCurrent_vref   = 3.15 V;

   motherboard5VCurrent_res    = 12 bit;

   // Motherboard 3.15V current uses Motherboard SPI A/D 4.

   motherboard3_15VCurrent_ad   = "/dev/ad7888_4";

   motherboard3_15VCurrent_vref = 3.15 V;

   motherboard3_15VCurrent_res  = 12 bit;

   // Motherboard 3.3V current uses Motherboard SPI A/D 5.

   motherboard3_3VCurrent_ad   = "/dev/ad7888_5";

   motherboard3_3VCurrent_vref = 3.15 V;

   motherboard3_3VCurrent_res  = 12 bit;

   // Motherboard 1.8V current uses Motherboard SPI A/D 6.

   motherboard1_8VCurrent_ad   = "/dev/ad7888_6";

   motherboard1_8VCurrent_vref = 3.15 V;

   motherboard1_8VCurrent_res  = 12 bit;

   // Solder pad V45 uses Motherboard SPI A/D 7.

//   ElevatorCompensatorLow_ad   = "/dev/ad7888_7";

//   ElevatorCompensatorLow_vref = 3.15 V;

//   ElevatorCompensatorLow_res  = 12 bit;

2.4.3.12 worksite.cfg

////////////////////////////////////////////////////////////////////

//

// PURPOSE: List of parameters that pertain to the work site.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

//

// DATE:    2009/05/20

//

////////////////////////////////////////////////////////////////////

  initLat        =   36.8034 arcdeg; // Initial latitude

  initLon        = -121.8222 arcdeg; // Initial longitude  

  startupScript  = "Missions/Startup.xml";  // Mission to run on power-up

  defaultScript  = "Missions/Default.xml";  // Mission to run when no other mission is running.

  beaconLat        =   36.8134 arcdeg; // latitude

  beaconLon        = -121.8224 arcdeg; // longitude  

  beaconDepth      =   25.0   meter; // depth

2.4.4 Notes on using vehicle configuration

2.4.4.1 Tethys config files

2.4.4.2 Daphne config files

2.4.4.2.1 BIT.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains BITModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   CBIT_enable = 1 bool;

   CBIT_useHardware = 1 bool;

   CBIT.abortDepth            = 150 m;             // Depth at which we drop the weight. Should be greater than all depth envelopes

   CBIT.stopDepth             = 125 m;             // Depth at which we stop the mission. Should be greater than all depth envelopes and less than abort depth

   CBIT.vehicleOpen = 0 bool;

   CBIT.gfChan0_Threshold = 0.030 mA;         // Current above baseline that triggers a ground fault

   CBIT.gfChan1_Threshold = 0.030 mA;         // Current above baseline that triggers a ground fault

   CBIT.gfChan2_Threshold = 0.030 mA;         // Current above baseline that triggers a ground fault

   CBIT.gfChan4_Threshold = 0.030 mA;         // Current above baseline that triggers a ground fault

   CBIT.gfChan5_Threshold = 0.030 mA;         // Current above baseline that triggers a ground fault   

   CBIT.gfScanTimeout = 6 hour;               // How often to scan for ground faults

   CBIT.abortDepthTimeout = 10 s;             // If this time has elapsed and we're still below abort depth, drop the weight, end the mission.

   SBIT_enable = 1 bool;

   IBIT_enable = 1 bool;

2.4.4.2.2 Control.cfg

////////////////////////////////////////////////////////////////

//

// PURPOSE: This contains ControlModule parameters for lrauv-daphne.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count).

//

////////////////////////////////////////////////////////////////

VerticalControl.buoyancyNeutral       = 330.0 cc;          // Amount of oil stored in the bladder when the vehicle is neutral

VerticalControl.buoyancyPumpDepth     = 75.0 m;            // Depth must be <= this value in order to safely pump

VerticalControl.massDefault           = 0 cm;              // Position of mass at pitch=0 at neutral buoyancy

VerticalControl.massPositionLimit     = 24 mm;             // max offset forward or aft of center

2.4.4.2.3 Logger.cfg

////////////////////////////////////////////////////////////////////

//

// PURPOSE: List of logging parameters, such as mass properties.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

//

//          The control gains are adjusted for an Easy-Servo sampling 

//          period of 2 seconds.

//

////////////////////////////////////////////////////////////////////

//   shore_log_count      = 14 count;            // Number of items like shore_log_name_# and shore_log_approx_# that follow

2.4.4.2.4 Science.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains ScienceModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   Aanderaa_O2_enable       =    0 bool;

   Aanderaa_O2_useHardware  =    0 bool;

   Aanderaa_O2_model        = "4831F";

   CTD_NeilBrown_enable      =   1 bool;

   CTD_NeilBrown_useHardware =   1 bool;      

   CTD_NeilBrown_maxPressBound    = 500 decibar;

   CTD_NeilBrown_minPressBound    = -10 decibar;

   CTD_NeilBrown_offset           = -0.8 decibar;

   CTD_NeilBrown_maxSalinityBound = 38 psu;

   CTD_NeilBrown_minSalinityBound = 28 psu;

   ISUS_enable              =    0 bool;

   ISUS_useHardware         =    0 bool;

   PAR_Licor_enable      = 1 bool;

   PAR_Licor_useHardware = 1 bool;

   PAR_Licor.serial      = "UWQ8455";

   PAR_Licor.darkCount   = 900 count;

   PAR_Licor.adcCal      = 5.90145e-6 uA/count; // = Vref/gain/ohms/ADCRange*1e6 uA/A ~= 2.5/101/2000/2^21*1e6

   PAR_Licor.multiplier  = 269.34 umol/s/m2/uA; // from calibration sheet

   Turbulence_NPS_enable          = 1 bool;

   Turbulence_NPS_useHardware     = 1 bool;

   WetLabsBB2FL_enable      =    1 bool;

   WetLabsBB2FL_useHardware =    1 bool;

   WetLabsBB2FL_serial         = "bb2flmba-935";

   WetLabsBB2FL_scaleFactor470 = 1.277e-5 1/m/sr/count;

   WetLabsBB2FL_darkCounts470  = 51 count;

   WetLabsBB2FL_scaleFactor650 = 4.270e-6 1/m/sr/count;

   WetLabsBB2FL_darkCounts650  = 53 count;

   WetLabsBB2FL_scaleFactorChl = 0.0114 ug/l/count;

   WetLabsBB2FL_darkCountsChl  = 30 count;   

   WetLabsBB2FL_chlAccuracy    = 0.0180 ug/l;

2.4.4.2.5 Sensor.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains SensorModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   AHRS_3DMGX3_enable          = 0 bool;

   AHRS_3DMGX3_useHardware     = 0 bool;   

   AHRS_3DMGX3_magDeviation    = 0.0 degree;

   AHRS_3DMGX3_pitchOffset     = 1.0 degree;

   AHRS_3DMGX3_rollOffset      = 0 degree;

   AHRS_sp3003D_enable         = 1 bool;

   AHRS_sp3003D_useHardware    = 1 bool;      

   AHRS_sp3003D_magDeviation   = 0.0 degree;

   AHRS_sp3003D_pitchOffset    = 0.7 degree;

   AHRS_sp3003D_rollOffset     = 0.0 degree;

   Batt_Ocean_Server_enable    = 0 bool;

   DAT_enable                  = 0 bool;

   DAT_useHardware             = 0 bool;

   DAT_remoteAddress           = 0 count;

   DAT_rotationOffset          = 0 degree;

   Depth_Keller_enable         = 1 bool;

   Depth_Keller_useHardware    = 1 bool;

   Depth_Keller_offset         = 0.265 decibar;

   Depth_Keller_scale          = 43.65 microbar; // per count of A/D

   Depth_Keller_maxPressBound  = 500 decibar;

   Depth_Keller_minPressBound  = -10 decibar;   

   DropWeight_enable           = 1 bool;

   DropWeight_useHardware      = 1 bool;

   DVL_micro_enable            = 1 bool;

   DVL_micro_useHardware       = 1 bool;

   DVL_micro_magDeviation      = 0.0 degree;

   DVL_micro_pitchOffset       = 1.8 degree;

   DVL_micro_rollOffset        = 0.3 degree;

   NAL9602_enable              = 1 bool;

   NAL9602_useHardware         = 1 bool;

   NAL9602_power               = 0.35 watt;

   NAL9602_power_platform_communications = 0.90 watt;

   RequestGGA                  = 0 bool;        // If false recommended minimum data will be requested

   Onboard_enable              = 1 bool;

   Onboard_useHardware         = 1 bool;

   OnboardPressure_slope       = 172.62 psi/V; 

   OnboardPressure_intercept   = 3.3 psi; 

   Radio_Freewave_enable       = 1 bool;

   Radio_Freewave_useHardware  = 1 bool;

2.4.4.2.6 Servo.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: This contains ServoModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   BuoyancyServo_enable      = 1 bool;

   BuoyancyServo_useHardware = 1 bool;

   ElevatorServo_enable      = 1 bool;

   ElevatorServo_useHardware = 1 bool;

   ElevatorServo_offset      = 0 degree;   

   MassServo_enable      = 1 bool;

   MassServo_useHardware = 1 bool;

   RudderServo_enable      = 1 bool;

   RudderServo_useHardware = 1 bool;

   RudderServo_offset      = 0 degree;

   ThrusterServo_enable      = 1 bool;

   ThrusterServo_useHardware = 1 bool;

2.4.4.2.7 Simulator.cfg

//////////////////////////////////////////////////////////////// 

// 

// PURPOSE: Overrides of SimulatorModule parameters for Tethys.

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

// 

//////////////////////////////////////////////////////////////// 

   ExternalSim_enable = 0 enum;

2.4.4.2.8 Vehicle.cfg

////////////////////////////////////////////////////////////////////

//

// PURPOSE: List of vehicle parameters, such as mass properties

//          specific to target named lrauv-daphne 

//

// DATE:    2009/09/16

//

// NOTES:   All values (except "strings") must be followed by

//          a unit abbreviation (or one of the unit-like

//          abbreviations: n/a, bool, enum, count). 

//

//

////////////////////////////////////////////////////////////////////

//

   name                  = "daphne"; 

   hostname              = "lrauv-daphne.shore.mbari.org";  

   id                    = 3 enum;

   imei                  = "300234011783940" // Subject of e-mails sent to this vehicle

   argoProgram           = "9228"; 

   argoPlatform          = "102115";

// **** abortDepth migrated to BIT.cfg

// **** stopDepth migrated to BIT.cfg

   sendDataToShore       = 1 bool;           // If true, radio data to shore over Iridium

3 Vehicle Assembly

3.1 Aft hemisphere

3.1.1 Mounted on Cart

3.1.1.1 Cart description and operation

3.1.1.1.1 Aluminum plate that aft hemisphere bolts to

3.1.1.1.2 Adjustable straps for supporting body of vehicle while completing assembly of Tail Cone

3.1.1.2 Four bolts to hemisphere support entire vehicle until forward hemisphere is installed

3.1.2 Motor Assembly

The motor is assembled from a frameless Rotor and Stator into a Motor Assembly that slides into the aft end of the Motor Tube.  

3.1.2.1 Glue Rotor Hub to Rotor

Reference Drawing A-200508-08 Sheet 2. 

Place the Rotor Hub lip side down on a smooth, clean surface.  (Wax paper or some other easily released material?)

Place the Rotor adjacent to it with the lip side up.  See Figure 1.
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Figure 1 Rotor Hub (lip down) and Rotor (lip up) with forward face up

Mix a small amount of the two part Scotch Weld DP420 epoxy and butter the circumference of the Rotor Hub taking special care to fill the concentric grooves on the outside face of the Rotor Hub.

Place the Rotor Hub lip down on the clean, flat surface.

With the lip of the Rotor up, slide the Rotor over the top of the Rotor Hub and press down onto the flat surface.  Take care to keep epoxy out of the threads and the top surface of  the Rotor Hub.

At final assembly the bottom (aft) faces of the Rotor and Rotor Hub should be flush and there should be no epoxy on the top (forward) face of the Rotor Hub.
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Figure 2 Assembled Rotor and Rotor Hub

Allow epoxy to dry 24 hours in a room temperature environment.

3.1.2.2 Insert Deep Groove Ball into Thruster Motor End Cap

Reference Drawing A-200508-08 Sheet 1 Applimotion Motor Assembly. 

Reference: Drawing P-20046208 Thruster Motor Rear End Cap. 

Place the Thruster Motor Rear End Cap on a clean flat surface with the forward side face up.
Use Loctite 609 Retaining Compound to wet the radial surface of the bearing pocket.
Slip item #9, Deep Groove Ball Bearing into the center of the Thruster Motor Rear End Cap from the forward face.  Pressure should only be exerted on the outer ring of the bearing to prevent damage to the bearing race.  The bearing needs to be pressed in past the retainer ring groove identified in Detail View C on drawing P-20046208.

3.1.2.3 Attach Stator to Thruster Motor Rear End Cap

Reference Drawing A-200508-08 Sheet 1 Applimotion Motor Assembly. 

Reference: Drawing P-20046208 Thruster Motor Rear End Cap.

Reference Drawing p-20055108 Stator Retainer Clip

The Stator is attached to the Thruster Motor Rear End Cap with six Stator Retainer Clips.
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Place the Thruster Motor Rear End Cap on a clean flat surface with the forward face up.

With the electrical connections up, center the Stator on the Thruster Motor Rear End Cap.

Use the six Stator Retainer Clips, six #4-40 x 3/8” flat head screws and Locktite 242 Blue to attach the Stator to the Thruster Motor Rear End Cap.

Maximum torque for dry 316 SS 4-40 threads is 5.5 inch pounds.

3.1.2.4 Stator

3.1.2.4.1 Press fit into aft end of motor 

3.1.2.5 Magnetic coupling

3.1.3 Buoyancy Assembly notes

Test fit pump into fork of origami bracket.  Open with file as needed.

3.1.3.1 Reservoir 

Adhesive between plunger and diaphragm. Also between diaphragm and keeper plate.

Align string pot connection with mounting screw hole before inserting torpedo lock.

3.1.3.2 String Potentiometer

The bracket on the string pot needs to be removed and mounted inverted.

Start with a partial assembly, mount string pot to starboard side of bracket in order to leave clearance for installing pump

Finish the assembly after installing the pump.

3.1.3.3 Pump

Disassemble pump to point of magnetic coupling shield, file round flange flat on two sides where pipe thread fittings go.  Install the two pipe thread fittings prior to installing the pump in the bracket.  Ensure they are fully tight and at desired orientation.  The 90 degree angle fitting will need a final tightening to bring it in line with the Isolation Valve.

3.1.3.4 Isolation Valve

Port 1 is “out”, Port 2 is “in”.  this has been interpreted to be “in” from the high pressure source.  Our high pressure “source” is the ocean so the valve should be installed with Port 1 on the VB pump side and Port 2 on the ocean pressure side.

3.2 Tail Cone

3.2.1 Brackets

3.2.2 Main shaft 

3.2.2.1 Magnetic coupling

3.2.2.2 Bearings

3.2.3 Floatation Foam

3.2.4 Fin Actuators

3.2.5 Drop weight

3.2.6 Variable Buoyancy System (last edit 20090109)

3.2.6.1 Accumulator

The accumulator is located in the aft hemisphere cylinder, forward of the Main Drive Motor. The accumulator consists of a variable volume space between a Bellofram rolling diaphragm and the aft end of the accumulator casing.  The Bellofram diaphragm expands against a piston which is connected to a guide rod that moves forward on the centerline of the vehicle.  There is a spring around the guide rod which exerts xx pounds of pressure on the piston and Bellofram rolling diaphragm to provide a head pressure of xx pounds to the suction of the Variable Ballast Pump.

3.2.6.2 Variable Ballast Pump

The variable ballast pump is a worm gear pump capable of pumping yy ml of fluid on the surface and zz ml of fluid at a maximum discharge pressure of aa which corresponds to a depth of bb. It normally will draw cc watts to power up the control circuitry plus the additional power to operate the pump which is a maximum of dd watts at full load.

3.2.6.3 Potentiometer

The potentiometer is a “tape measure” rheostat which monitors the position of the Accumulator piston.  It is powered by and read from the Variable Ballast Pump control board.  At maximum volume in the Accumulator the potentiometer is at minimum extension, corresponding to a vale of approximately ee ohms.  

3.2.6.4 Solenoid Valve

The solenoid valve a latching valve powered with 12 volts (battery bus voltage) from ff .  It is located between the discharge of the Variable Ballast Pump and the through hull connection.  

3.2.6.5 Assembly

3.2.6.6 Maintenance

3.2.7 Communication cables

3.3 Mid body Assembly

3.3.1 Internal brackets

3.3.2 Battery Assembly

3.3.3 Vehicle electronics

3.3.3.1 Mother board

3.3.3.2 Load center board

3.3.3.3 Watchdog board

3.3.3.4 GPS / Iridium

3.3.4 Payload electronics

3.3.4.1 TBD

3.3.5 Hull

3.3.5.1 Aft seals

3.3.5.2 Forward seals

3.3.5.3 Supported by cart

3.4 Forward hemisphere

3.4.1 Sphere items internally mounted 

3.4.1.1 Payload electronics

3.4.1.2 TBD

3.4.2 Attaching forward hemisphere to vehicle

3.4.2.1 Seals

3.4.2.2 Through bolts

Torque bolts to 75 inch pounds

3.5 Mission Space

3.5.1 Brackets

3.5.2 DVL

3.5.3 CTD

3.5.4 Other instruments TBD

3.5.5 Install Bow Fairing

3.6 Stern Fairing

3.6.1 Support vehicle with straps

3.6.2 Unbolt plate from aft hemisphere

3.6.3 Install Stern Fairing

3.7 External Devices

3.7.1 Install Propeller

3.7.2 Install antenna mast

3.7.3 Install control surfaces

4 Appendices

4.1 Depth rating of various components:

Pressure Vessel – 300m

4.2 Bolt and Screw Torque limits

Suggested maxium torque values for different material and grade bolts & screws.

Torque, is the measurement of the turning or twisting force applied to an object. The desired result is to hold two parts together with a tension or clamping force that is greater than any external force that could possibly separate them. The part then remains under constant stress and is immune to fatigue.

These charts apply to clean and dry parts. A lubricated bolt requires less torque to attain the same clamping force as a non-lubricated bolt. 

The values are stated in Inch pounds. 

	Bolt Size
	Thds Per Inch
	Low Carbon Steel
	18-8 St. St.
	Yellow Brass
	Silicon Bronze
	Aluminum 2024-T4
	316 St. St.
	Monel

	0
	80 
	1.0
	---
	---
	---
	---
	---
	---

	1 
	64
	1.5
	---
	---
	---
	---
	---
	---

	
	72
	2.0
	---
	---
	---
	---
	---
	---

	2
	56 
	2.2
	2.5
	2.0
	2.3
	1.4
	2.6
	2.5

	
	64 
	2.7
	3.0
	2.5
	2.8
	1.4
	3.2
	3.1

	3
	48 
	3.5
	3.9
	3.2
	3.6
	2.1
	4.0
	4.0

	
	56 
	4.0
	4.4
	3.6
	4.1
	2.4
	4.6
	4.5

	4
	40 
	4.7
	5.2
	4.3
	4.8
	2.9
	5.5
	5.3

	
	48 
	5.9
	6.6
	5.4
	6.1
	3.6
	6.9
	6.7

	5
	40 
	6.9
	7.7
	6.3
	7.1
	4.2
	8.1
	7.8

	
	44 
	8.5
	9.4
	7.7
	8.7
	5.1
	9.8
	9.6

	6
	32 
	8.7
	9.6
	7.9
	8.9
	5.3
	10.1
	9.8

	
	40 
	10.9
	12.1
	9.9
	11.2
	6.6
	12.7
	12.3

	8
	32 
	17.8
	19.8
	16.2
	18.4
	10.8
	20.7
	20.2

	
	36 
	19.8
	22.0
	18.0
	20.4
	12.0
	23.0
	22.4

	10
	24 
	20.8
	22.8
	18.6
	21.2
	13.8
	23.8
	25.9

	
	32
	29.7
	31.7
	25.9
	29.3
	19.2
	33.1
	34.9

	12
	24
	---
	---
	---
	---
	---
	---
	---

	
	28
	---
	---
	---
	---
	---
	---
	---

	1/4
	20
	65.0
	75.2
	61.5
	68.8
	45.6
	78.8
	85.3

	
	28
	90.0
	94.0
	77.0
	87.0
	57.0
	99.0
	106.0

	5/16
	18
	129
	132
	107
	123
	80
	138
	149

	
	24
	139
	142
	116
	131
	86
	147
	160

	3/8
	16
	212
	236
	192
	219
	143
	247
	266

	
	24
	232
	259
	212
	240
	157
	271
	297

	7/16
	14
	338
	376
	317
	349
	228
	393
	427

	
	20
	361
	400
	327
	371
	242
	418
	451

	1/2
	13
	465
	517
	422
	480
	313
	542
	584

	
	20
	487
	541
	443
	502
	328
	565
	613

	9/16
	12
	613
	682
	558
	632
	413
	713
	774

	
	18
	668
	752
	615
	697
	456
	787
	855

	5/8
	11 
	1000
	1110
	907
	1030
	715
	1160
	1330

	
	18
	1140
	1244
	1016
	1154
	798
	1301
	1492

	3/4
	10 
	1259
	1530
	1249
	1416
	980
	1582
	1832

	
	16
	1230
	1490
	1220
	1382
	958
	1558
	1790

	7/8
	9
	1919
	2328
	1905
	2140
	1495
	2430
	2775

	
	14
	1911
	2318
	1895
	2130
	1490
	2420
	2755

	1
	8
	2832
	3440
	2815
	3185
	2205
	3595
	4130

	
	14 
	2562
	3110
	2545
	2885
	1995
	3250
	3750
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The values are stated in foot pounds. 

	Bolt Size (inches)
	
Thds Per Inch
ttc
	SAE 0-1-2
74,000 psi Low Carbon Steel
	SAE Grade 3
100,000 psi Med Carbon Steel
	SAE Grade 5
120,000 psi Med Carbon Heat T. Steel
	SAE Grade 6
133,000 psi Med Carbon Temp. Steel
	SAE Grade 7
133,000 psi Med Carbon Alloy Steel
	SAE Grade 8
150,000 psi Med Carbon Alloy Steel

	1/4 
	20
	6
	9
	10
	12.5
	13
	14

	
	28
	---
	---
	---
	---
	---
	---

	5/16
	18
	12
	17
	19
	24
	25
	29

	
	24
	---
	---
	---
	---
	---
	---

	3/8
	16
	20
	30
	33
	43
	44
	47

	
	24
	---
	---
	---
	---
	---
	---

	7/16
	14
	32
	47
	54
	69
	71
	78

	
	20
	---
	---
	---
	---
	---
	---

	1/2
	13
	47
	69
	78
	106
	110
	119

	
	20
	---
	---
	---
	---
	---
	---

	9/16
	12
	69
	103
	114
	150
	154
	169

	
	18
	---
	---
	---
	---
	---
	---

	5/8
	11
	96
	145
	154
	209
	215
	230

	
	11
	---
	---
	---
	---
	---
	---

	3/4
	10
	155
	234
	257
	350
	360
	380

	
	10
	---
	---
	---
	---
	---
	---

	7/8
	9
	206
	372
	382
	550
	570
	600

	
	9
	---
	---
	---
	---
	---
	---

	1
	8
	310
	551
	587
	825
	840
	700

	
	8
	---
	---
	---
	---
	---
	---

	1-1/8
	7
	480
	794
	872
	1304
	1325
	1430

	
	7
	---
	---
	---
	---
	---
	---

	1-1/4
	7
	375
	1105
	1211
	1815
	1825
	1975

	
	7
	---
	---
	---
	---
	---
	---

	1-3/8
	6
	900
	1500
	1624
	2434
	2500
	2650

	
	6
	---
	---
	---
	---
	---
	---

	1-1/2
	6
	1100
	1775
	1943
	2913
	3000
	3200

	
	6
	---
	---
	---
	---
	---
	---

	1-5/8
	5.5
	1470
	2425
	2660
	3985
	4000
	4400

	
	5.5
	---
	---
	---
	---
	---
	---

	1-3/4
	5
	1900
	3150
	3463
	5189
	5300
	5650

	
	5
	---
	---
	---
	---
	---
	---

	1-7/8
	5
	2360
	4200
	4695
	6980
	7000
	7600

	
	5
	---
	---
	---
	---
	---
	---

	2
	4.5
	2750
	4550
	5427
	7491
	7500
	8200

	
	4.5
	---
	---
	---
	---
	---
	---

	
	
	
	
	
	
	
	


4.3 Directories, files, and Data structures

4.3.1  Vehicle directories

4.4 Science Instruments
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