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1.0
Overview

The 6046 software is specifically designed for data collection in an unmanned environment.  The system runs as an NT service in MS Windows NT 4.0 or 2000.  Running as a service provides functionality such automatic startup on OS boot as well as automatic shutdown.  Each sensor collection module in the system run as it’s own process/thread for better performance on a multiple CPU platforms. The system is designed to collect data from multiple, high rate sensors.  A wide variety of communication media types and protocols are supported to fulfill requirements for different type of sensors.  A modular system design simplifies the implementation of new sensors. 

2.0
Control Program

A messaging interface makes it possible to control 6046 from any computer on the same network. The program communicates using the TCP/IP protocol, with the set of messages defined in Appendix A.  It can also be controlled remotely via a Telnet session.  

You can control which sensors you want to record at runtime. The online file management provides an easy interface and control for data files. The system supports two file formats, 6046 files format and the new 6041 data format.

Some sensor modules in a 6046 system have special features such as filters for noisy data, data reduction and other processing functions. The modules can also store BITE information if available.  Data without a time tag are being time stamped when 6046 receives the data in a Windows device driver or at application level for best accuracy.

A special feature that 6046 have is the payload controller.  This gives better control of sensors that are installed in the system.  The payload controller has a predefined and standardized interface where each request is assign with a ticket number for easy tracking and logging.

6046 also interfaces with the Reson ‘Patch test’ software for automatic and online patch test functionality.  It also interfaces with Reson 6041 for data processing. There are three different ways of accessing the data. 

A. Playback where the data are being transmitted to a target with the right ping / sample rate. 

B. Data transfer where the collected data are sent to a target via a stable TCP connection as fast as possible.
C. Requested playback where someone request record after record at its own desired speed.

Figure 1 – Block Diagram
Summary of features:

· Runs as an NT service in MS Windows NT 4.0 or 2000.

· Supports wide variety of media types (NIC, serial, etc). 

· Stand-alone GUI that can be run on any machine in the same network. 

· Can be controlled remotely via Telnet. 

· Payload controller for central point of control. 

· 'Where from' feature for payload controller. 

· Support for colleting multiple sensors at high data rate. 

· Modular design for easy integration of new sensors. 

· Playback / data transfer / requested playback methods. 

· Software filters for noisy data. 

· Data reduction. 

· Support for online patch test. 

· Store BITE information. 

· Windows device driver time stamping. 

· Supports different file formats. 

· Online file management.

TOPSIDE UNIT 

The basic topside unit shall have the following functionality

· Talk to AUV Payload Controller via Ethernet

· Having a GUI for uploading/downloading data

· Have a GUI for control and setup of 6046 and sensors

· Have a GUI for testing and receiving status of the different sensors

· GUI for setup of synchronization scheme

· Displays showing sensor data as they are received

The topside unit is connected to the Electronics bottle via a dedicated connecter that also provides power. The connector is identical with the connector to the Main Electronics Housing (MEH). The connection is either directly to the Electronics bottle or via a junction box in the AUV. (Bluefin design not ready)

The topside unit will also have the possibility to view all data that have been recorded and uploaded from the AUV. This is an essential part of the system test.

AS FOR QC SHOULD ALWAYS A TEST PATTERN BE RECORDED, TRANSFERRED AND VIEWED TO CHECK THE SYSTEM.

APPENDIX A

INTERFACE CONTROL DOCUMENT

A1
Introduction

This document defines the interfaces specification for the Reson Payload Controller (PLC). It handles different message types, communication medias and signal interfaces.

The purpose of the Payload controller is to provide single standard interfaces for multiple types sensors. It supports two different medias for message/data communication, network and serial. It also provides a data quality control function, alarm relays and low latency trigger pulse level conversions. Each event is carefully logged with an event number and time stamped.

A2
Hardware Interfaces

Reson Payload controller supports three types of hardware interfaces:

1. Network – Ethernet (IEEE Std 802.3-1998,1998)

Packet transport protocol TCP/IP.

2. Serial – RS-232 (EIA/TIA-232-E, 1991) and RS-422 (RS-422-A-78, 1978)

3. Trigger lines – RS-232 (EIA/TIA-232-E, 1991), RS-422 (RS-422-A-78, 1978) and TTL.

A3
Message Formats

All messages to and from the Payload controller should have a binary wrapper for serial synchronization, message identification and error detection. Each message to the Payload controller is replied to by an acknowledge message. The acknowledge message confirms that a message has been received and if it had a valid format or not. If the message is sent over network, the TCP/IP protocol is used for packet transportation. A network session starts at the TCP port defined during installation. Serial port and baud rate are also defined during installation. The serial and TCP port settings can be changed with the PLC setup message. The Payload controller remembers those settings from operation to operation.

A3.1
Data Types
The data types are defined in Little Endian (Intel convention).

	NAME
	SIZE
	STANDARD

	I8
	8 bits signed integer
	

	U8
	8 bits unsigned integer
	

	I16
	16 bits signed integer
	

	U16
	16 bits unsigned integer
	

	I32
	32 bits signed integer
	

	U32
	32 bits unsigned integer
	

	F32
	32 bits floating point
	IEEE 754

	F64
	64 bits floating point
	IEEE 754


A3.2
Time Tag Defnition
The time is represented with a floating-point (64 bits IEEE 754) number holding seconds since 00:00:00, 1 January 1970, UTC.

A3.3
Checksum Description

The checksum is calculated by adding all the bytes from message type field to the last byte before the checksum field (including the message).  The bytes to be added to the checksum will be cast as unsigned char (U8).

A3.4
Byte Alignment

All messages shall be designed to ensure that all fields fall on natural boundaries within 64 bit blocks.  

A3.5
Message Wrapper Definition
	NAME
	SIZE
	DESCRIPTION

	Start sync
	U32
	0xFFFF0000

	message type
	U32
	Describes the type of message

	message id
	U32
	Identification numbers. Explicit numbers for each message type. See chapter 4 – 9.

	message size
	U32
	Size of message in Bytes.

	message
	N bytes
	N must be a multiple of 8 bytes

	checksum
	U32
	See checksum description

	Spare
	U32
	Spare field to maintain byte alignment


A3.6
Message Types
	NUMBER
	DESCRIPTION

	0
	Acknowledge message

	1
	Payload setup

	2
	Payload mode / status / BIT

	3
	Sensor control

	4
	Payload time

	5
	Quality control

	6
	Payload alarms

	7
	Payload triggers

	0x10
	Sensor data


A3.7
Acknowledge Message

(MESSAGE TYPE = 0)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when message was received.

	event number
	U32
	0 = invalid message. Event numbers > 0 indicates valid messages.

	Spare
	U32
	Spare field to maintain byte alignment


A3.8
Sensor ID

Each sensor ID will define a device type and a sequential offset number, starting with 1 for each device of that type installed on the vehicle.

	ID BASE
	SIZE
	DESCRIPTION

	0x10
	U32
	Multibeam sonar

	0x20
	U32
	Side scan imaging sonar

	0x30
	U32
	Sub-bottom profiler

	0x40
	U32
	Forward looking imaging sonar

	0x50
	U32
	Single beam echosounder

	0x60
	U32
	Video camera

	0x70
	U32
	Attitude sensor


A4
PAYLOAD SETUP

The Payload has message type 1. A Payload setup message can either be sent on the network (TCP port 6047) or on the serial port defined during installation (usually COM1).

A4.1
PAYLOAD SETUP MESSAGE 

The Payload setup message configures the communication interfaces. A Payload setup answer is sent back for each setup on the new addresses and ports.

(MSG ID = 0)

	NAME
	SIZE
	DESCRIPTION

	payload serial port
	U32
	New communication port number. 0 – use old port.

	payload serial baud rate
	U32
	New bits per seconds. 0 – use old baud rate.

	payload TCP port
	U32
	New TCP port – 0 use old TCP port.

	Spare
	U32
	Spare field to maintain byte alignment


A4.2
PAYLOAD SETUP ANSWER MESSAGE 

A Payload setup answer is sent for each setup. This message is sent on the new serial port / speed or TCP connection.

(MSG ID = 1)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the setup was made.

	event number
	U32
	Event number.

	serial port flag
	U32
	0 – not changed, 1 – changed.

	serial baud rate flag
	U32
	0 – not changed, 1 – changed.

	TCP port flag
	U32
	0 – not changed, 1 – changed.


A5
PAYLOAD MODE / STATUS / BIT
The Payload status message has message type 2. The status message can be requested. It is also generated during boot or if the Payload controller operating state or status changes.

A5.1
PAYLOAD MODE MESSAGE

A PLC mode message changes the PLC’s operating mode and also generates a status message.

(MSG ID = 0)

	NAME
	SIZE
	DESCRIPTION

	mode
	U32
	New mode.

0 = Shutdown

1 = Active

2 = Standby

	Spare
	U32
	Spare field to maintain byte alignment


A5.2
REQUEST PAYLOAD STATUS MESSAGE

This message generates a status message.

(MSG ID = 1)

	NAME
	SIZE
	DESCRIPTION

	‘empty message’
	N/A
	N/A


A5.3
PAYLOAD STATUS MESSAGE

(MSG ID = 2)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the status was read.

	event number
	U32
	Event number.

	mode
	U32
	Current mode.

0 = Shutdown

1 = Active

2 = Standby

	BIT
	U64
	Bit field. TBD.


A6
SENSOR CONTROL

The message type for sensor control messages is 3. Sensor control allows for sensor setting manipulation with feedback and sensor inventory. 

A6.1
SENSOR INVENTORY 

The sensor inventory lists all sensors attached to the Payload controller. A sensor inventory message is responded with an inventory answer message.


(MSG ID = 0)

	NAME
	SIZE
	DESCRIPTION

	‘empty message’
	N/A
	N/A


A6.2
SENSOR INVENTORY RESPONSE

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when an inventory was made.

	event number
	U32
	Event number.

	sensors
	U32
	Number of sensors attached to the system.

	sensor 1 id
	U32
	Sensor id.

	sensor 1 name
	U8*60
	60 Bytes ASCII null terminated string describing the sensor’s name.

	…
	…
	…

	sensor N id
	U32
	Sensor id.

	sensor N name
	U8*60 
	60 Bytes ASCII null terminated string describing the sensor’s name.


A6.3
SENSOR SETTINGS 

The sensors setting message is used for controlling each sensor through the payload controller. Each sensor setting change should be addressed through the sensor ID listed in an inventory message.

(MSG ID = 1)

	NAME
	SIZE
	DESCRIPTION

	sensor id
	U32
	Sensor id for sensor change

	setting message size
	U32
	Sensor settings message size in number of bytes. 

	sensor setting message
	U8*size
	Sensor message / command.


A6.3.1

SeaBat Control

(MSG ID = 1)

	NAME
	SIZE
	DESCRIPTION

	sensor id
	U32
	Sensor id for sensor change

	setting message size
	U32
	Sensor settings message size in number of bytes. 

	sensor setting message
	U8*size
	Sensor message / command.


A6.4
SENSOR SETTING ANSWER

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when sensor setting changed.

	event number
	U32
	Event number.

	Result
	U32
	0 – failure, 1- success or 2 – undetermined result

	setting respond message size
	U32
	Sensor respond message size in number of bytes. Size is 0 if no message back.

	Spare
	U32
	Spare field to maintain byte alignment

	sensor respond message
	U8*size
	Sensor message / command.


A7
N/A

A8
QUALITY CONTROL (QC)

PLC quality messages have message type 5. The quality control consists of an online process that reports the calculated quality values on regular basis. This process is dependent on which sensors that are attached to the PLC. There is also a raw data subset (compressed / uncompressed) export for external QC, which can be requested with the quality data request message.

A8.1
PAYLOAD QUALITY CONTROL SETUP 

A Payload quality setup message is replied to by the Payload quality setup reply message.

(MSG ID = 0)

	NAME
	SIZE
	DESCRIPTION

	quality hosts 
	U32
	Number of listening quality hosts

	report frequency
	U32
	How often in seconds the quality report message should be sent.

	
	
	

	host  1 type
	U16
	0 – Network, 1 – Serial

	host  1 port
	U16
	TCP port or COM port.

	host  1 address
	U32
	IP address  or N/A

	…
	…
	…

	host  N type
	U16
	0 – Network, 1 – Serial

	host  N port
	U16
	TCP port or COM port.

	host  N address
	U32
	IP address  or N/A


A8.2
PAYLOAD QUALITY SETUP REPLY 

(MSG ID = 1)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the setup was made.

	event number
	U32
	Event number.

	alarm hosts 
	U32
	Number of alarm hosts

	report frequency
	U32
	Actual frequency in seconds.

	Spare
	U32
	Spare field to maintain byte alignment

	
	
	

	host  1 type
	U16
	0 – not changed, 1 – changed.

	host  1 port
	U16
	0 – not changed, 1 – changed.

	host  1 address
	U32
	0 – not changed, 1 – changed.

	…
	…
	…

	host  N type
	U16
	0 – not changed, 1 – changed.

	host  N port
	U16
	0 – not changed, 1 – changed.

	host  N address
	U32
	0 – not changed, 1 – changed.


A8.3
PAYLOAD QUALITY REPORT MESSAGE 


(MSG ID = 2)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the payload quality was calculated.

	event number
	U32
	Event number.

	quality flags
	TBD
	TBD


A8.4
PAYLOAD QUALITY DATA REQUEST MESSAGE

(MSG ID = 3)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the payload quality was calculated.

	event number
	U32
	Event number.

	quality request
	U32
	Request data type. TBD


A8.5
PAYLOAD QUALITY DATA MESSAGE

(MSG ID = 4)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the payload quality data was collected.

	event number
	U32
	Event number.

	size of data
	U32
	Size of data in Bytes.

	quality data
	U8*size
	Quality data.


A9
PAYLOAD ALARMS

Payload controller alarms messages have message type 6. A sensor or the payload controller initiates a Payload alarm message. A setup is necessary to direct the alarm traffic.

A9.1
PAYLOAD ALARM SETUP 

A Payload alarm setup message is replied with the Payload alarm setup reply message.


(MSG ID = 0)

	NAME
	SIZE
	DESCRIPTION

	alarm hosts 
	U32
	Number of alarm hosts

	host  1 type
	U16
	0 – Network, 1 – Serial

	host  1 port
	U16
	TCP port or COM port.

	host  1 address
	U32
	IP address  or N/A

	…
	…
	…

	host  N type
	U16
	0 – Network, 1 – Serial

	host  N port
	U16
	TCP port or COM port.

	host  N address
	U32
	IP address  or N/A


A9.2
PAYLOAD ALARM SETUP REPLY 

(MSG ID = 1)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the setup was made.

	event number
	U32
	Event number.

	alarm hosts 
	U32
	Number of alarm hosts

	host  1 type
	U16
	0 – not changed, 1 – changed.

	host  1 port
	U16
	0 – not changed, 1 – changed.

	host  1 address
	U32
	0 – not changed, 1 – changed.

	…
	…
	…

	host  N type
	U16
	0 – not changed, 1 – changed.

	host  N port
	U16
	0 – not changed, 1 – changed.

	host  N address
	U32
	0 – not changed, 1 – changed.


A9.3
PAYLOAD ALARM 

If something goes wrong in the Payload controller that needs to be reported a Payload alarm message is being sent to all defined hosts.

(MSG ID = 2)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the payload alarm occurred.

	event number
	U32
	Event number.

	TBD
	TBD
	TBD


A9.4
SENSOR ALARM 

If a sensor reports an alarm, the payload controller generates a sensor alarm message. Each sensor alarm message is being sent to all attached hosts.

(MSG ID = 3)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the sensor alarm occurred.

	event number
	U32
	Event number.

	sensor id
	U32
	Id of sensor that set the alarm.

	sensor alarm message size
	U32
	Message alarm size in bytes.

	Spare
	U32
	Spare field to maintain byte alignment

	sensor alarm message
	U8 * size
	Sensor alarm message.


A10
PAYLOAD TIME

The Payload controller time messages have type 4. The Payload time is based on an internal time and an external time input. Time tags starts at value 0 seconds after Payload boot. An external time message adjusts the Payload to the correct time. A frequent time message should be sent to the payload controller for best time tagging accuracy. The Payload controller supports multiple different time-feeds.

A10.1
SERIAL UTC MESSAGE

Serial UTC messages have message id 0. A serial ASCII UTC message can be sent to the Payload controller where the first byte in the UTC string corresponds to the time in message.

UTC string – $UTC,YYYYMMDD,HHMMSS.TTTT<CR><LF>

A10.2
NETWORK UTC MESSAGE

Network UTC message have message id 1. A network ASCII UTC message can be sent to the Payload controller. A digital pulse (pulse characteristics TDB) has to be transmitted for each message on a separate wire to mark the time in message.

UTC string – $UTC,YYYYMMDD,HHMMSS.TTTT<CR><LF>

A11
SENSOR DATA

The AUV control computer will pass the AUV position, heading, attitude, and depth to the payload control computer for storage and output to the dry end systems.  These data will be provided in binary form, as described in the following messages.

Prior to either storing the data to file, or outputting the data to the dry end control unit on a real time basis, the 6046 will encapsulate the data in the standard message wrapper.

A11.1
Vehicle Position

The vehicle position will be provided to the payload controller via Ethernet from the AUV control computer, with an update rate of approximately one Hz.

(MSG ID = 10)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the sensor alarm occurred.

	Position units
	U32
	0 = Lat/lon in decimal degrees 

1 = Northing/easting in meters

2 = KP/offset in kilometers/meters

3 = MP/offset in meters

	Spare
	U32
	

	X position
	F64
	Longitude, easting or along track

	Y position
	F64
	Latitude, northing or offset

	Depth
	F64
	Depth relative to datum in meters


A11.2
Vehicle Heading

The vehicle heading will be provided to the payload controller via Ethernet from the AUV control computer, with an update rate of at least one Hz.

(MSG ID = 10)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the sensor alarm occurred.

	Heading
	F64
	True heading in degrees


A11.3
Vehicle Attitude

The vehicle roll and pitch will be provided to the payload controller via Ethernet from the AUV control computer, with an update rate of at least twenty (20) Hz.  

(MSG ID = 10)

	NAME
	SIZE
	DESCRIPTION

	time tag
	F64
	Indicates when the sensor alarm occurred.

	Roll
	F64
	Vehicle roll – port up positive

	Pitch
	F64
	Vehicle pitch – nose up positive


A11.4
SeaBat bathymetry

The bathymetry data will be received in the form of standard SeaBat data packets (see the relevant sonar specification for the data format), via Ethernet, from the SeaBat processor.  

A11.5
SeaBat imagery

The imagery data will be received in the form of standard SeaBat data packets (see the relevant sonar specification for the data format), via Ethernet, from the SeaBat processor.  
A11.5
Edgetech Side Scan  imagery

The imagery data will be received in the form of standard Edgetech imagery data packets (see the relevant sonar specification for the data format), via Ethernet, from the Edgetech sonar processor.  
A12
File Structure

The payload controller will maintain a number of data files to store the data collected during the survey, as well as the system configuration and events.

A12.1
Data Storage File

Each time data logging is initiated by a start command from either the AUV control system, or the payload controller will open a new data storage file.  The file format will be XTF.  The naming convention for the file will be based on the date and time of the command to start logging data.  The format will be as follows:

YYYYMMDD_HHMMSS.XTF

A12.2
Configuration File

The configuration file stores the latest commanded configuration settings and will be used to restore these settings as default on system reset or restart.

A12.3
Event Log

The event log archives the commands received by the payload controller
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