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AUV Docking Payload Interface Specification

Date Issued: 6/17/04

No Hardware Changes after: 6/25/04
The Docking Payload interface to the AUV consists of 3 communication ports, an AUV Battery Power Input Port, and a Programmable Power Supply Output Port.  The communication ports are one RS232, one RS485 and one Ethernet.  The RS232 must be used to wake up the payload from Sleep mode.  The Battery Power Input is required for all Docking Payload functions.  The docking payload provides a single Programmable Power Supply that can output up to 1KW of power when docked. The voltage and current from this supply can be controlled, via Ethernet, by the host AUV CPU.
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Figure 1: Payload Interface Diagram
Communications between the AUV main CPU and the docking payload take different forms, depending on the circumstances:

1. When the docking payload CPU is powered down (sleep):

· The AUV main CPU communicates with the docking payload Micro controller (also called PIC processor) via RS232 (cf. diagram above).

2. When the docking payload CPU is powered up:

· The AUV CPU and the docking payload CPU communicate through an Ethernet link to exchange navigation, health, battery, and other status data. This communications link is also used by the payload to issue navigation commands to the vehicle during docking, and for the vehicle to control the voltage and current output from the payload power supply during charging. 

1 Electrical Specifications

The following are detailed electrical characteristics.

1.1 Communications

Serial Port 1

Type



RS232


Baud Rate


9600

(Mission Mode/Sleep)


Baud Rate


Programmable (Homing/Docked Mode)


Flow control


none


Command Set


See RS232 Commands



Link to



Payload PC104 (PIC Micro in sleep mode)

Ethernet Port

Type



10/100 base T



Link to



Payload PC104, Docking PC104 or Shore

Serial Port 2

Type



RS485 



Format



Byte oriented data (UART)



Baud Rate


9600



Link to 


Payload PC104  
1.2 Power

Controlled Power Output (AUV Docked):


Output Power:


1000 watts maximum – single supply


Voltage:



Range


0 to 72 Volts DC Programmable 



Resolution

12 bit



Gain Error

1% of FS



Zero Error

100mV


Current Limit:



Range


0 to 30 Amps Programmable



Resolution

12 bit



Gain Error

3% of FS



Zero Error

100mA

Power Input:



Voltage Range
:

24 to 72 Volts DC



Power per mode:







Mission (Sleep)
0.1 Watt Typical




Homing / Docked
20 Watts Typical.

1.3 Connectors and Pin Out


Controlled Power Output Connector – J2:



Type



Impulse MHDL



Mating Connector

Impulse MHDL-CCP-RA



Contacts


8 #16



Contact nos. 1
thru 4

+ Power Output (0 to 72 Volts 1KW)



Contact nos. 5
thru 8

- Power Output (AUV Common)


Communications and Payload power – J1:



Type



Impulse MHDL



Mating Connector

Impulse MHDL-CCP-RA



Contacts


4 #16 and 8 #22



Contact no. 1


Shield (AUV Common)



Contact no. 2 (16Ga)

- Power Input (AUV Common)



Contact no. 3 (16Ga)

+ Power Input (24 to 72VDC



Contact no. 4


RS232 Tx



Contact no. 5


RS232 Rx



Contact no. 6


Ethernet Tx+



Contact no. 7


Ethernet Tx-



Contact no. 8


Ethernet Rx-



Contact no. 9


Ethernet Rx-



Contact no. 10 (16Ga)

RS485 +



Contact no. 11 (16Ga)

RS485 –



Contact no. 12


Signal Com (AUV Common)

2 Software Specifications

Below is a description of the data being passed between the two sub systems.  The list of commands and variables that are exchanged is not necessarily final, and may be updated in future iterations as the system is being tested, but the overall approach will remain.

2.1 RS232 Communication Between PIC Processor and AUV CPU

The PIC processor is connected serially to the AUV CPU when the docking payload CPU is powered down (in order to receive command from the AUV CPU to power up the payload CPU).  

2.1.1 AUV to Payload

	Name
	Command
	Data Format
	Example

	Power on/off the docking payload CPU
	pp
	on/off
	AUV:

Payload:
	pp on(LF)

PP OK(LF)


2.1.2 Payload to AUV

	Name
	Command
	Data Format
	Example

	Report  payload failure to the AUV main CPU
	fp
	Error code ID
	Payload:

AUV:


	fp 97(LF)

FP OK(LF)


2.2 TCP/IP Communication between Payload CPU and AUV CPU

The AUV main CPU runs a TCP/IP server with which the payload CPU can establish multiple client sessions.

2.2.1 Data exchange

When a client (on the payload CPU) establishes a connection, it sends to the server (on the AUV CPU) a table of variables to monitor.

On the client, the table specifies the directionality of the variables (SCK_IN or SCK_OUT), so that only outgoing variables are sent out, while incoming variables are written to the local shared memory.  If such information is also needed for the server side, the format needs to be specified.

Both sides monitor their outgoing variables, and when one variable (or more) has changed locally, it is sent out to the other machine through the TCP/IP connection.  It is then up to the receiving application to process the data as needed (in the case of the payload CPU, the data is written to shared memory for access by other processes). The data exchange continues until the client process is terminated.

Once it is powered up, the payload CPU creates a first client session to exchange general information with the AUV CPU.  This will include health and status information, and commands.  This client will not be terminated until the payload CPU is shut down. During the docking approach, a second client is started to exchange navigation data and commands.  This client will run during the docking approach only, and be terminated once docking is completed or failed.

2.2.2 General client

2.2.2.1 AUV to Payload

	Name
	Description
	Unit
	Format

	AUVStatus.status
	mission status
	N/A {mission, failure, …)
	Unsigned int

	AUVStatus.error
	error
	N/A (error ID)
	Unsigned int

	AUVToPayldCmd.cmd
	command to payload
	N/A (dock, abort, …)
	Unsigned int

	BatteryStatus.chargeAvail
	battery charge available
	Ah
	Float

	BatteryCmd.cmd
	command to turn on/off battery charger
	N/A (charger on/off, ..)
	Unsigned int

	BatteryCmd.voltage
	Voltage command to charger
	V
	Float

	BatteryCmd.current
	Current command to charger
	I
	Float


2.2.2.2 Payload to AUV

	Name
	Description
	Unit
	Format

	PayldStatus.status
	payload status
	N/A (status ID)
	Unsigned int

	PayldStatus.error
	payload error
	N/A (status ID)
	Unsigned int

	DockingStatus
	status of docking approach
	N/A (homing, docking, docked…)
	Unsigned int

	BatteryCharger.voltage
	Actual  voltage
	V
	Float

	BatteryCharger.current
	Actual  current
	I
	Float


2.2.3 Navigation client

2.2.3.1 AUV to Payload

	Name
	Description
	Unit
	Format

	AUVPosition.latm
	latitude
	minutes
	Float

	AUVPosition.longm
	longitude
	minutes
	Float

	AUVCompass.heading
	heading
	degrees
	Float

	AUVCompass.roll
	roll angle
	degrees
	Float

	AUVCompass.pitch
	pitch angle
	degrees
	Float

	AUVGroundVel.fwd
	ground forward velocity
	m.sec-1
	Float

	AUVGroundVel.stbd
	ground starboard velocity
	m.sec-1
	Float

	AUVGroundVel.down
	ground downward velocity
	m.sec-1
	Float

	AUVWaterVel.fwd
	water forward velocity
	m.sec-1
	Float

	AUVWaterVel.stbd
	water starboard velocity
	m.sec-1
	Float

	AUVWaterVel.down
	Water downward velocity
	m.sec-1
	Float

	AUVAlt
	altitude
	m
	Float

	AUVDepth
	depth
	m
	Float

	GPSFix.status
	0, 1, 2 (NoFix, GPS, DGPS)
	n/a
	Unsigned int

	GPSFix.lat
	latitude
	minutes
	Float

	GPSFix.long
	longitude
	minutes
	Float


2.2.3.2 Payload to AUV

	Name
	Description
	Unit
	Format

	rpmCmd
	rpm command
	rpm
	Float

	speedCmd
	speed re. Water command
	m.sec-1
	Float

	headingCmd
	heading command
	degrees
	Float

	altitudeCmd
	altitude command
	m
	Float

	depthCmd
	depth command
	m
	Float

	ChangeNavStatus
	Change navigation behavior
	GoHome, TerminateCurrentBehavior, AuvDocked, GetGpsFixAndGoHome, …
	Unsigned int


3 Physical Constraints
· USBL and Acoustic modem transducers require space and unobstructed acoustic view in the nose of the vehicle.

· The nose of the vehicle impacts the dock and can not contain fragile equipment.

· The payload hull will have an OD of 12.75 inches

· No protrusion may extend outside the 12.75 inches hull until at least 22 inches behind the aft end of the docking payload.  The height of any protrusion is also restricted based on the geometry of the dock (increasing from a 2.5 inch maximum height at 22 inches). Note: because of the lift point’s size, shape, and orientation on the hull, it may be possible to have it a little closer.
