1. State:
Initial power on (IPO)
1.1. Inputs:
All proximity switches (PSs)

1.2. Outputs:
RS232 and analog commands to both Elmos

1.3. Description:


1.3.1. Initialize both Elmos and stop motors 

1.3.1.1. MO=0 command to Elmos

1.3.1.2. Zero on analog velocity command lines

1.3.2. Initialize program as necessary

1.4. Next state: Wait for user input

2. State: Wait for user input (WUI)
2.1. Inputs:
Commands from the user

2.2. Outputs:
Calls to member functions

2.3. Description:

Wait for commands from user.  Commands can request/set data commands or request action commands as describe below.  

2.3.1. Request/set data commands

NOTE: Profiler must be stopped to change parameters

2.3.1.1. Start/stop logging across radio (maybe this should just happen as part of initial power on)

2.3.1.2. Upload stored constants file, e.g., K, Kd, Ki, Elmo analog input gain

2.3.1.3. Download new constants file

2.3.1.4. Set profiler mode 
2.3.1.4.1. Constant velocity
2.3.1.4.1.1. profiler speed

2.3.1.4.1.2. max depth

2.3.1.4.1.3. min depth

2.3.1.4.1.4. hold time at max depth

2.3.1.4.1.5. hold time at min depth

2.3.1.4.2. Depth hold 
2.3.1.4.2.1. desired depth(s)

2.3.1.4.2.2. hold time at depth(s)
2.3.2. Action commands

NOTE: The only legal action command after IPO state is home level wind.

2.3.2.1. Home level wind i.e., move the level wind until the cable L/R PSs center up
2.3.2.2. All stop

2.3.2.3. Start profiling
2.3.2.4. Stop profiling
3. State: Profile (PRF)
3.1. Inputs: 

3.1.1. All PSs

3.1.2. load cells

3.1.3. pressure transducer

3.1.4. accelerometer

3.2. Outputs

3.2.1. Analog output to winch Elmo

3.2.2. Analog output to LW Elmo

3.3. Description

3.3.1. Whenever the winch is profiling in either constant velocity or depth hold mode, the tension control PID loop is running with inputs for the pressure transducer and either the load cells or the accelerometer

3.3.2. Whenever the winch is profiling in either mode, the level wind is running in one of three states

3.3.2.1. traverse state: move the cable guide at a base rate which is proportional to the winch rpm.  Modulate the LW  speed with an analog voltage to the Elmo calculated from and error signal generated by the cable L/R PSs.

3.3.2.2. End of Travel (EOT) Left: when the cable reaches the winch flange it finishes the last wrap on that layer of cable and has to complete one more wrap before it starts moving in the opposite direction.  The LW has to stop at the EOT until the cable starts moving in the new direction as indicated by the appropriate cable L/R PS.

