	Step in the Docking Process
	Potential Failure Points
	Mitigation

	AUV navigates towards Lat/Long of dock, interrogating beacon on dock at a rate equal to a maximum distance of ~1000m until a series of consistent measurements are received from the USBL.
	- Vehicle has lost orientation and doesn’t know where it is, so it doesn’t know where to go

- Vehicle has bumped it’s nose and broken the USBL transponder, so it can’t get a fix on the transponders

- A ground fault has occurred in the connectors, no comms. to the USBL transceiver
	

	Average current direction and velocity are measured using the DVL in ADCP mode
	A ground fault has occurred in the DVL connector, so the MVC can’t talk to the DVL
	

	The AUV navigates to the fixed “outer waypoint”, or optionally, to an outer waypoint that is defined as a function of the current speed and direction
	The navigation has failed, due to either an instrument problem or software bug, so the vehicle thinks it is at the waypoint but it isn’t
	

	AUV navigates towards dock in X-track mode (line between outer waypoint and dock) heading is adjusted to reduce error
	The current is strong enough that the vehicle can’t compensate for a X-track turn in time to meet the dock
	

	USBL is operated using a dedicated thread to poll the USBL, then monitor the serial port waiting for a reply, then attach a time stamp and post it to shared memory.  The time stamp takes into account the fixed delay between when the measurement was taken and when it is received at the MVC
	The time it takes to retrieve the data, stamp it and then process it in the observer takes too long for the vehicle to respond 


	

	At  ~2m from dock, AUV heading is changed to match Dock heading and speed is reduced
	Dock has been shifted by currents or a geological event and AUV no longer knows correct final alignment heading
	

	AUV pushes through dock cone into tube, slowed by hydrostatic force of water leaving tube
	Repeated contact with the dock knocks something loose or breaks something inside the vehicle
	

	AUV hits an end stop; the propeller keeps turning to maintain position
	A loose object jams propeller.  Can’t maintain position in dock
	

	AUV (MVC) establishes an ethernet connection to the shore/dock network using the WiFi docking radio
	Insufficient battery power to establish connection

WAP antenna damaged

WAP antenna misaligned

Software incorrectly configured.  

IP address corrupted.  

Remote host lookup corrupted

WAP bridging table corrupted

Shore network down

WAP electronics damaged by power glitch
	

	If no comms, reposition AUV, e.g. back up (½ meter – 10 sec reverse thrust- open loop) and re-engage
	
	

	AUV sends a message to the dock PIC (via Ethernet-serial converter) asking for the status of the position sensor. The dock PIC responds with the position


	dock Ethernet-to-serial converter damaged from power glitch

dock Ethernet-to-serial converter configuration corrupted

AUV IP/hostname lookup table incorrect

Dock PIC damaged, corrupted or otherwise unresponsive

Position sensor damaged
	

	If the AUV is not in position, back up (½ meter – 10 sec reverse thrust- open loop) and re-engage; note, the ethernet comms will be lost during maneuvering
	
	

	If the position is correct, the AUV asks the dock PIC to extend the docking PIN; dock PIC “tells” the AUV that the pin is fully extended
	docking pin damaged 

perhaps was extended when AUV entered

primary winding shorted

extension mechanism jams

can’t extend

can’t retract

PIC unsure of exact location
	

	(CHARGE) A shore side computer/operator, or ultimately a dock PC, commands the dock PIC to begin power transfer
	primary winding shorted

secondary winding shorted

primary winding power electronics damaged

AUV power electronics damaged

Battery(s) damaged, unable to charge

AUV PIC damaged, corrupted, or otherwise unresponsive
	

	If the AUV is powered down, the AUV docking payload detects power is available and the AUV PIC wakes up. 
	AUV PIC damaged, corrupted, or otherwise unresponsive
	

	AUV PIC begins charging the batteries
	Battery(s) damaged, unable to charge

AUV PIC damaged, corrupted, or otherwise unresponsive
	

	Shoreside operator FTPs into the MVC, uploads mission data and downloads new mission scripts and schedule
	MVC is interrupted in data transfer

MVC is damaged, corrupted, or otherwise unresponsive

Mission data is corrupted

Mission scripts/schedule is corrupted

Contains invalid commands

Contains commands that would endanger the AUV
	

	MVC is powered down
	command to shut down isn’t accepted
	

	When the battery charge is complete, AUV PIC toggles the battery enable line to power-down the batteries, then sends a message to the dock PIC to discontinue power transfer.
	batteries unresponsive to shut down command
	

	
	
	

	(SLEEP) When power transfer is shut down, the AUV PIC is powered down.
	DOCK PIC can’t shut down transformer
	

	(WAKEUP) Shoreside computer/operator sends a message to the Dock PIC to start energy transfer; AUV PIC automatically powers up 
	
	

	Shoreside sends a message to the AUV PIC to enable the batteries;  MVC boots up in control and is ready to start a mission or receive a new mission download
	MVC is damaged, corrupted, or otherwise unresponsive
	

	MVC checks the time against the next deployment and request’s battery status from AUV-PIC
	
	

	MVC asks the dock PIC to retract the docking pin and backs out of the dock – open loop for 30 seconds??
	MVC unable to communicate with AUV-PIC

MVC time corrupted
	

	(TAKEOFF) AUV runs mission


	AUV unable to leave the dock
	


