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1 Introduction

This document, Part 3 of the Joint Architecture for Unmanned Systems (JAUS) Reference Architecture Specification specifies the JAUS message set.  

This part presents the details of command code usage for each message defined by JAUS.  All command codes refer to Field #2 of the message header specified in Part 2.  Messages that require additional data will specify the data and format in a table immediately following the description.  Messages not requiring additional data present the command code and brief discussion only.  Optional data fields in messages are indicated by the use of a presence vector (represented as a flag bit field).  The mapping of the presence vector to the optional data fields follows the message definition table.  A one (1) in the bit field indicates that the message field will be included in the message.  A zero (0) in the bit field indicates that the message field will not be included in the message.

2 Message Set

2.1 Command Class

Command class messages are used to precipitate actions within a component.

2.1.1 Core Subgroup – Codes 0001-01FF

The following set of messages is defined for all JAUS components.  If a component does not specify the implementation of a core message, then that core message can be ignored in implementations of that component.  The Code is represented in hexadecimal notation with the letter h used as the hex indicator. 

· Code 0001h: Set Component Authority
· Code 0002h: Shutdown
· Code 0003h: Standby
· Code 0004h: Resume
· Code 0005h: Reset
· Code 0006h: Set Emergency
· Code 0007h: Clear Emergency
· Code 0008h: Create Service Connection
· Code 0009h: Confirm Service Connection

 REF _Ref15779793 \h 
 \* MERGEFORMAT 
· Code 000Ah: Activate Service Connection

· Code 000Bh: Suspend Service Connection
· Code 000Ch: Terminate Service Connection
· Code 000Dh: Request Component Control
· Code 000Eh: Release Component Control
· Code 000Fh: Confirm Component Control
· Code 0010h: Reject Component Control
· Code 0011h: Set Time

· Code 2001h: Query Component Authority
· Code 2002h: Query Component Status
· Code 2011h: Query Time

· Code 4001h: Report Component Authority

 REF _Ref17139904 \h 
 \* MERGEFORMAT 
· Code 4002h: Report Component Status

· Code 4011h: Report Time

Code 0001h: Set Component Authority

This message shall set the command authority of the receiving component.  The authority bits range in value from 0 to 255 with 255 being the highest.

The System Commander reserves the authority of 255.  All Subsystem Commander components default to the authority of 8 and can be set higher by the System Commander.  All other components default to the authority of 0 and can be changed by their respective Subsystem Commander component or by the system designer.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Authority Code
	Byte
	N/A
	Authority  range 0-255


Code 0002h: Shutdown

This message shall cause the receiving component to free all of the resources allocated to its process by the system and then to shutdown.

Code 0003h: Standby

This message shall transition the receiving component to the standby state.  In the standby state, the component shall cease internal functions until the Resume command is received.  This command is only effective when the receiving component is in the Ready state.

Code 0004h: Resume

This message shall transition the receiving component to the ready state.  This command is only effective when the receiving component is in Standby mode.

Code 0005h: Reset

This message shall cause the receiving component to reinitialize.  The reset message is valid in any state as depicted in Figure 5.1.

Code 0006h: Set Emergency

This message shall alert the component to a safety critical situation.  The component that sends the emergency command shall set the message priority to the safety critical priority range as described in Part 2.  Receipt of the emergency command shall result in the component transitioning into the emergency state.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Emergency Code
	Unsigned Short
	N/A
	Bit 0 = Perform transition to emergency state

Bits 1 – 15 Reserved


Code 0007h: Clear Emergency

This message shall notify the receiving component that the current emergency condition is to be reset and that the component shall transition back to the Ready or Standby state, provided that all emergency conditions have been cleared.

JAUS currently defines only one emergency condition, the “Stop” condition.  Future versions of this document could define other emergency conditions.  If multiple emergency conditions exist, then all conditions that have been set must be specifically cleared before the component can return to the Ready or Standby state.  This command is only effective when the receiving component is in Emergency state.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Emergency Code
	Unsigned Short
	N/A
	Bit 0 = Stop

Bits 1 – 15 Reserved


Code 0008h: Create Service Connection

This message shall create a service connection (SC) between two components at the requested rate.  The range of requested rates is from 0 to 1092 Hertz.  In actuality, the minimum requested rate is not 0, but rather 0.01666 Hz, which has a period of approximately 60 seconds.

SCs created for messages that support selection of optional data fields use field #3 to specify the presence vector.  It is specified as an unsigned integer type, which is the maximum size for a presence vector.  Unused bytes of the presence vector, as required by the command code in field #1, shall be set to zero.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Command Code
	Unsigned Short
	N/A
	Command code of message to be sent on this SC

	2
	Requested Periodic Update Rate
	Unsigned Short
	Hertz
	Scaled Integer:
Lower Limit = 0
Upper Limit = 1092

	3
	Presence Vector
	Unsigned Integer
	N/A
	As defined by the specification of the command used in field #1


The command code and presence vector in the Create Service Connection message provide ample data to support the start of a Service Connection.

Code 0009h: Confirm Service Connection

This message shall notify the SC creator of the result of the Create request. This message shall provide the creator with an instance ID of the specific SC being created, the confirmed periodic data update rate at which the SC is established, and a response code.

The instance ID shall distinguish this instance of the SC from other instances which might exist for the same message ID, but whose data content may differ due to the presence vector. Inform type SCs, which use the same command code and presence vector, shall assign the same instance ID. Command type SCs shall be always unique to a specific commander/provider pair of components.

The confirmed periodic data update rate informs the creator of the actual rate of the SC.  Normally, the confirmed periodic data update rate of the SC will equal the requested rate. Performance and/or message transport issues (e.g. bandwidth) might prevent a provider from establishing the SC at the requested rate. In this instance, the provider shall respond with a confirmed rate less than the requested rate. It is the responsibility of the creator to determine whether the confirmed periodic data update rate is sufficient. If the confirmed periodic data update rate is insufficient for proper and/or safe operation, then the creator shall terminate the connection.

The response code provides SC status information back to the creator.  The response code shall be set as follows:

0 = SC created successfully

1 = Node does not support SCs.

2 = Component does not support SCs.

3 = Unused.

4 = Service Connection is refused due to internal component restrictions.

5 = The Create SC message used one or more invalid parameters.

6 = The Create SC Command is not supported by the receiving Component.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Command Code
	Unsigned Short
	N/A
	Command code of message to be sent on this SC

	2
	Instance ID
	Byte
	N/A
	The specific SC for the message indicated in field #1

	3
	Confirmed Periodic Update Rate
	Unsigned Short
	Hertz
	Scaled Integer:
Lower Limit = 0
Upper Limit = 1092

	4
	Response Code
	Byte
	N/A
	Bits 0 – 3:
0 = Successful
1 = Node not SC capable
2 =  Component not SC capable
3 = Insufficient authority 
4 = Connection refused
5 = Invalid create parameter(s)

   6 = Command not supported

Bits 4 – 7: Available


Code 000Ah: Activate Service Connection

This message shall notify the provider that the SC should be activated.  The SC commanders or the node only shall send this command.  It has no effect if sent by Inform requesters.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Command Code
	Unsigned Short
	N/A
	Command code of message to be sent on this SC

	2
	Instance ID
	Byte
	N/A
	The specific SC for the message indicated in field #1


Code 000Bh: Suspend Service Connection

The SC creator, or the node, uses this message to notify the provider that the service provided on this connection shall be suspended.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Command Code
	Unsigned Short
	N/A
	Command code of message to be sent on this SC

	2
	Instance ID
	Byte
	N/A
	The specific SC for the message indicated in field #1


Code 000Ch: Terminate Service Connection

The SC creator, or the node, uses this message to notify the service provider that the service connection shall be terminated.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Command Code
	Unsigned Short
	N/A
	Command code of message to be sent on this SC

	2
	Instance ID
	Byte
	N/A
	The specific SC for the message indicated in field #1


Code 000Dh: Request Component Control

This message is used to request uninterruptible control of the receiving component.  Once the uninterruptible control is established, the receiving component shall only execute commands from the sending component.  The authority code parameter is to be set equal to that of the sending component.  The receiving component must always accept the control of the highest authority component that is requesting uninterruptible control.  Commands from all other components are ignored unless from a component with higher authority.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Authority Code
	Byte
	N/A
	Authority 0-255


Code 000Eh: Release Component Control

This message is used to relinquish uninterruptible control of the receiving component.

Code 000Fh: Confirm Component Control

The Confirm Component Control message is used to notify a component that it accepts control from that component.  When control has been granted, response code of 0, the component under control will only execute messages from the controlling component until control is released or interrupted.  When the requesting component has lower authority than the current controlling entity, the response will be 2, Control Not Accepted.  For components not supporting interruptible control, the response code value of 1 can be used.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Response Code
	Byte
	N/A
	Bit 0 and 1:
0 = Control Accepted
1 = Uninterruptible control not supported

   2 = Control Not Accepted

Bits 2-7: Reserved


Code 0010h: Reject Component Control

The Reject Command message is used to notify a component that it does not accept control from that component.  Control shall be rejected when a component with a higher authority requests control or when a service connection with a component with higher authority is active.

Code 0011h: Set Time

Time is configured within a JAUS system using the following message.  Accuracy of the time may be dependent on latencies in the transmission of the message.  Proper systems engineering procedures should be used to insure the accuracy of the time messages are within the system tolerance.  

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	Bits 0 – 1 correspond to fields 2 thru 3 respectively

	2
	Time Stamp
	Unsigned Integer
	N/A
	Bits 0-9:  milliseconds, range 0...999

Bits 10-15:  Seconds, range 0...59

Bits 16 – 21:  Minutes, range 0...59

Bits 22-26:  Hour (24 hour clock), range 0..23

Bits 27-31:  Day, range 1...31

	3
	Date Stamp
	Unsigned Short
	N/A
	Bits 0-4:  Day, range 1...31

Bits 5-8:  Month, range 1...12

Bits 9 – 15:  Year, range 2000...2127

   Where 0 is 2000, 1 is 2001, etc.


	Vector to Data Field Mapping for Above Command 

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	R
	R
	R
	R
	3
	2


“R” indicates that the bit is reserved.

2.1.2 Communications Subgroup – Codes 0200-03FF

Code 0200h: Set Data Link Status

This message sets the state of the Communicator’s data link to other subsystems.  The data link will remain in the selected state until another Set Data Link State message is received or the data link fails.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	State
	Byte
	N/A
	0 = Off (disconnect link)

1 = On (send and receive messages)

2 = Standby (maintain link, do not transmit)

3-255 Reserved


Code 0201h: Set Data Link Select

This message sets the desired data link to an alternate communication device if more than one exists.  This data link shall be used until another Set Data Link Select message is sent changing it.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Data Link ID
	Byte
	N/A
	0 … 255


2.1.3 Platform Subgroup – Codes 0400-05FF

Code 0405h: Set Wrench Effort

This message controls platform mobility actuators by mapping the twelve command elements to the specific mobility controls of a vehicle.  The command consists of a six element propulsive wrench and a six element resistive wrench.  The six elements of each wrench break down into three linear elements and three rotational elements, which are mapped to the three axis orthogonal coordinate frame of the vehicle.

All elements of the Wrench message are not necessarily applicable to a particular platform.  For example, a typical wheeled vehicle can be controlled with only three elements of the wrench command: Propulsive Linear Effort X (throttle), Propulsive Rotational Effort Z (steering), and Resistive Linear Effort X (brake).

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See mapping table that follows.

	2
	Propulsive Linear Effort X
	Short Integer
	Percent
	Scaled Integer
Lower Limit = -100
Upper Limit = 100

	3
	Propulsive Linear Effort Y
	
	
	

	4
	Propulsive Linear Effort Z
	
	
	

	5
	Propulsive Rotational Effort X
	
	
	

	6
	Propulsive Rotational Effort Y
	
	
	

	7
	Propulsive Rotational Effort Z
	
	
	

	8
	Resistive Linear Effort X
	Byte
	Percent
	Scaled Integer
Lower Limit = 0
Upper Limit = 100

	9
	Resistive Linear Effort Y
	
	
	

	10
	Resistive Linear Effort Z
	
	
	

	11
	Resistive Rotational Effort X
	
	
	

	12
	Resistive Rotational Effort Y
	
	
	

	13
	Resistive Rotational Effort Z
	
	
	


	Vector to Data Field Mapping for Above Command

	Vector Bit
	15
	14
	13
	12
	11
	10
	9
	8

	Data Field
	R
	R
	R
	R
	13
	12
	11
	10

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	9
	8
	7
	6
	5
	4
	3
	2


“R” indicates that the bit is reserved.

Code 0406h: Set Discrete Devices

This message controls discrete platform functions.

Field #2: The Main Propulsion bit field controls various functions associated with power source state control.  The main propulsion unit on an unmanned system could be gasoline internal combustion, diesel internal combustion, electric motor, or some other power system.  An explanation of each control bit follows:

· Bit 0 – controls and reports the main power plant ON/OFF state.  For a gasoline engine, this bit corresponds to the engine ignition control.  For a diesel engine, this bit controls the engines run/stop mechanism, which could be a vacuum switch, electrical solenoid, or other control device.  Application to an electric motor could involve the engaging and disengaging of a safety type device.

· Bit 1 - controls and reports the power source of the main propulsion unit.  For a gasoline or diesel engine, this could be a fuel pump, and/or fuel cut-off solenoid valve.  For an electric motor, this could control a main power breaker that supplies electrical power to the motor.  This bit shall be reported as 1 if the main power plant is online and ready for operation, or it is executing a normal or aborted starting or stopping sequence, and shall be reported as 0 only if the main power plant is fully shutdown.

· Bit 2 - controls and reports an auxiliary power source, if one exists.  This could be an auxiliary fuel supply for an internal combustion engine.

· Bit 3 - controls and reports the power to auxiliary devices on the vehicle.  Battery power to some devices might be temporarily suspended while the engine starter is engaged.  It might also be desirable to enable power to some devices while the engine is off.

· Bit 4 - controls the starting device, if one exists.  For an internal combustion engine, this is the starter motor.

· Bit 5 - allows special controls to be engaged if the engine requires them for starting in a cold state.  A manual choke is one example of such a device.

· Bits 6 and 7 - are for use in vehicles that are capable of automatic startup and shutdown.  For a vehicle with this capability, all controls needed to startup and control the shutdown of the main propulsion unit would use these bits.  During automatic starting sequence, bit 6 shall be reported as 1 until the main power plant is online and ready for operation or until the startup sequence has failed or been aborted and ended with the main power plant returned to shutdown.  During automatic stopping sequences, bit 7 shall be reported as 1 until the main power plant is fully shutdown.

The devices controlled by bits 0 – 5 are binary devices.  When a command is received, if the command is not the current state, then the state toggles.  If a command is received with a commanded state equal to the current state, no state change occurs.

Bits 6 and 7 control automated startup or shutdown procedures.  They are mutually exclusive from each other and bit 4.  Bit 6 is ignored if either bit 0 or 1 or both are off.  Bit 7 allows the orderly normal shutdown of the main propulsion system.  If the main propulsion unit is online and this message is received with either bit 0 or 1 or both off, the main propulsion system should be shutdown as quickly as possible without damage.  If this message is received with either bit 0 or 1 or both off during a start sequence, the start sequence should be aborted and the main propulsion system returned to shutdown as quickly as possible without damage.  If this message is received with either bit 0 or 1 or both off during a normal stop sequence, the stop sequence should be aborted and the main propulsion system shutdown as quickly as possible without damage.  When a command is received, the startup or shutdown procedure runs to completion.  If main propulsion is online and the startup command is received, it shall be ignored.  If the main propulsion is offline and the shutdown command is received, it shall be ignored.

Field #3 controls the vehicle’s parking brake and horn.

Fields #4-5 control the vehicle transmission gearing.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See mapping table that follows.

	2
	Main Propulsion
	Byte
	N/A
	Bit 0, 1/0 = On/Off

Bit 1, 1/0 = Main Energy /Fuel Supply On/Off

Bit 2, 1/0 = Auxiliary Energy /Fuel Supply On/Off

Bit 3, 1/0 = Power to Auxiliary Devices On/Off

Bit 4, 1/0 = Starting Device On/Off

Bit 5, 1/0 = Cold Start True/False

Bit 6, 1 = Commence Automatic Start Sequence

Bit 7, 1 = Commence Automatic Shutdown Sequence

	3
	Parking Brake, and Horn
	Byte
	N/A
	Bit 0, 1/0 = Parking Brake Set/Release

Bit 1, 1/0 = Horn On/Off

Bits 2 - 7, Reserved

	4
	Gear
	Byte
	N/A
	0 = Park

1,2, ...  127 = Forward

128 = Neutral

129,130, ...  255 = Reverse

	5
	Transfer Case
	Byte
	N/A
	0,1, …127 = Low

128 = Neutral

129,130, ...  255 = High


	Presence Vector to Data Field Mapping for Above Command

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	R
	R
	5
	4
	3
	2


“R” indicates that the bit is reserved.

Code 0407h: Set Global Vector

Field #2 sets the desired speed of the platform.  The desired heading angle is set in field #4 and is defined in a right hand sense about the Z axis of the global coordinate system (the Z axis points downward) where North is defined as zero degrees.  Field #3 sets the desired Altitude above sea level (ASL).  The desired roll angle is set in field #5 and is also defined in a right hand sense about the X axis of the global coordinate system.  The desired pitch angle is set in field #6 in a right hand sense about the Y axis.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See Mapping table that follows.

	2
	Speed
	Unsigned Short
	Meters per Second
	Scaled Integer
Lower Limit = 0
Upper Limit = 10,000

	3
	Altitude 
	Integer
	Meters (ASL)
	Scaled Integer
Lower Limit = -10,000
Upper Limit = 35,000

	4
	Heading
	Short Integer
	Radians
	Scaled Integer
Lower Limit = -(
Upper Limit = (

	5
	Roll
	Short Integer
	Radians
	Scaled Integer
Lower Limit = -(
Upper Limit = (

	6
	Pitch
	Short Integer
	Radians
	Scaled Integer
Lower Limit = -(
Upper Limit = (


	Vector to Data Field Mapping for Above Command

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	R
	6
	5
	4
	3
	2


“R” indicates that the bit is reserved.

Code 0408h: Set Local Vector (DEPRECATE at Version 4.0)

Field #1 sets the desired speed of the platform.  The desired heading angle is set in field #2 and is defined in a right hand sense about the Z axis of the local coordinate system (the Z axis points downward) where zero degrees defines a heading that is parallel to the X axis of the local coordinate system.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Speed
	Integer
	Meters per Second
	Scaled Integer
Lower Limit = 0
Upper Limit = 10,000

	2
	Heading
	Short Integer
	Radians
	Scaled Integer
Lower Limit = -(
Upper Limit = (


Code 040Ah: Set Travel Speed

Field #1 sets the desired speed of the platform.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Speed
	Unsigned Short
	Meter per Second
	Scaled Integer
Lower Limit = 0
Upper Limit = 10,000


Code 040Ch: Set Global Waypoint

A global waypoint can have up to six fields to describe it completely.  The waypoint is defined in the global coordinate system using the latitude, longitude, and elevation fields.  The desired orientation of the platform at the waypoint is defined using the roll, pitch, and yaw fields.  Only fields 1-4 (presence vector, waypoint number, latitude, and longitude) are required for each waypoint.  The presence vector is used to specify if the remaining fields, i.e., elevation, roll, pitch, and yaw, are used to further describe the waypoint and the desired orientation at that point.  The waypoint number starts at zero for the first waypoint, and must be incremented by one for each additional waypoint.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See mapping table that follows.  The presence vector applies to all waypoints.

	2
	Waypoint Number
	Unsigned Short
	N/A
	Lower Limit = 0

Upper Limit = 65,535

	3
	Latitude
	Integer
	Degrees
	Scaled Integer
Lower Limit = -90
Upper Limit = 90

	4
	Longitude
	Integer
	Degrees
	Scaled Integer
Lower Limit = -180
Upper Limit = 180

	5
	Elevation
	Integer
	Meters
	Scaled Integer
Lower Limit = -10,000
Upper Limit = 35,000

	6
	( (Roll)
	Short Integer
	Radians
	Scaled Integer
Lower Limit = -π
Upper Limit = π

	7
	( (Pitch)
	
	
	

	8
	( (Yaw)
	
	
	


	Vector to Data Field Mapping for Above Command 

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	R
	R
	8
	7
	6
	5


“R” indicates that the bit is reserved.

Code 040Dh: Set Local Waypoint (DEPRECATE at Version 4.0)

A local waypoint can have up to six fields to describe it completely.  The waypoint is defined in a local coordinate system using the X, Y, and Z fields.  The desired orientation of the platform at the waypoint is defined using the roll, pitch, and yaw fields.  Only fields 1-4 (presence vector, waypoint number, the X, and Y) are required for each waypoint.  The presence vector is used to specify if the remaining fields, i.e., Z, roll, pitch, and yaw, are used to further describe each waypoint and the desired orientation at that point.  The waypoint number starts at zero for the first waypoint, and must be incremented by one for each additional waypoint.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See mapping table that follows.  The presence vector applies to all waypoints.

	2
	Waypoint Number
	Unsigned Short
	N/A
	Lower Limit = 0
Upper Limit = 65,535

	3
	X
	Integer
	Meters
	Scaled Integer
Lower Limit = -100,000
Upper Limit = 100,000

	4
	Y
	Integer
	Meters
	Scaled Integer
Lower Limit = -100,000
Upper Limit = 100,000

	5
	Z
	Integer
	Meters (ASL)
	Scaled Integer
Lower Limit = -10,000
Upper Limit = 35,000

	6
	( (Roll)
	Short Integer
	Radians
	Scaled Integer
Lower Limit = -π
Upper Limit = π

	7
	( (Pitch)
	
	
	

	8
	( (Yaw)
	
	
	


	Vector to Data Field Mapping for Above Command 

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	R
	R
	8
	7
	6
	5


“R” indicates that the bit is reserved.

Code 040Fh: Set Global Path Segment

A global path segment is defined in this message using three points, P0, P1 and P2 and a weighting factor.  The path segment number starts at zero for the first path segment, and must be incremented by one for each additional path segment.  For the first path segment, i.e. where the path segment number is equal to zero, P0 is assumed to be the current location of the platform as defined by Report Global Pose.  For each successive path segments, i.e. where the path segment number is greater than zero, P0 is equal to the previous path segment’s P2.  Therefore, for each message, only P1, P2, and a weighting factor must be set in order to define a path segment.  Each point is defined in the Global Coordinate System by setting its Latitude, Longitude and Elevation.  Both the Latitude and Longitude are required fields, but the Elevation field is optional.  Bit 0 in the presence vector is used to determine if the Elevation fields are used.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See mapping table that follows.

	2
	Path Segment Number
	Unsigned Short
	N/A
	Lower Limit = 0

Upper Limit = 65,535

	3
	P1,latitude
	Integer
	Degrees
	Scaled Integer
Lower Limit =  -90
Upper Limit = 90

	4
	P1,longitude
	Integer
	Degrees
	Scaled Integer
Lower Limit =  -180
Upper Limit = 180

	5
	P1,elevation
	Integer
	Meters
	Scaled Integer
Lower Limit =  -10,000
Upper Limit = 35,000

	6
	P2,latitude
	Integer
	Degrees
	Scaled Integer
Lower Limit =  -90
Upper Limit = 90

	7
	P2,longitude
	Integer
	Degrees
	Scaled Integer
Lower Limit = -180
Upper Limit = 180

	8
	P2,elevation
	Integer
	Meters
	Scaled Integer
Lower Limit =  -10,000
Upper Limit = 35,000

	9
	Weighting Factor
	Unsigned Short
	N/A
	Scaled Integer
Range 0 to 500.
Zero = a straight line


	Vector to Data Field Mapping for Above Command

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	R
	R
	R
	R
	8
	5


“R” indicates that the bit is reserved.

Code 0410h: Set Local Path Segment (DEPRECATE at Version 4.0)

A local path segment is defined in this message using three points, P0, P1 and P2 and a weighting factor.  The path segment number starts at zero for the first path segment, and must be incremented by one for each additional path segment.  For the first path segment, i.e. where the path segment number is equal to zero, P0 is assumed to be the current location of the platform as defined by Report Local Pose.  For each successive path segments, i.e. where the path segment number is greater than zero, P0 is equal to the previous path segment’s P2.  Therefore, for each message, only P1, P2, and a weighting factor must be set in order to define a path segment.  Each point is defined in the Local Coordinate System by setting its X, Y, and Z.  Both the X and Y are required fields, but the Z field is optional.  Bit 0 in the presence vector is used to determine if the Z field is used.  

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See mapping table that follows.

	2
	Path Segment Number
	Unsigned Short
	N/A
	Lower Limit = 0

Upper Limit = 65,535

	3
	P1,X
	Integer
	Meters
	Scaled Integer
Lower Limit =  -100,000
Upper Limit = 100,000

	4
	P1,Y
	Integer
	Meters
	Scaled Integer
Lower Limit = -100,000
Upper Limit = 100,000

	5
	P1,Z
	Integer
	Meters
	Scaled Integer
Lower Limit =  -10,000
Upper Limit = 35,000 

	6
	P2,X
	Integer
	Meters
	Scaled Integer
Lower Limit = -100,000
Upper Limit = 100,000

	7
	P2,Y
	Integer
	Meters
	Scaled Integer
Lower Limit = -100,000
Upper Limit = 100,000

	8
	P2,Z
	Integer
	Meters
	Scaled Integer
Lower Limit =  -10,000
Upper Limit = 35,000 

	9
	Weighting Factor
	Unsigned Short
	N/A
	Scaled Integer
Range 0 to 500.
Zero = a straight line


	Vector to Data Field Mapping for Above Command

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	R
	R
	R
	R
	8
	5


“R” indicates that the bit is reserved.

2.1.4 Manipulator Subgroup – Codes 0600-07FF

Code 0601h: Set Joint Efforts

Field #1 indicates the number of joint effort commands contained in this message.  This message sets the desired joint effort values.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Num Joints
	Byte
	N/A
	1 ...  255
0 is Reserved

	2
	Joint 1 –effort
	Short Integer
	Percent
	Scaled integer
Lower Limit = -100%
Upper Limit = +100%

	3 … n
	…
	
	
	

	n + 1
	Joint n –effort
	Short Integer
	Percent
	Scaled integer
Lower Limit = -100%
Upper Limit = +100%


Code 0602h: Set Joint Positions

Field #1 indicates the number of joint position commands contained in this message.  This message sets the desired joint position values.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Number of  Joints
	Byte
	N/A
	1 ... 255
0 is Reserved

	2
	Joint 1 –position
	Integer
	rad or m
	Scaled integer:

If revolute joint,

   Lower limit = -8( rad

   Upper limit = +8( rad

If prismatic joint,

   Lower limit = -10 m

   Upper limit = +10 m

	3 ... n
	…
	
	
	

	N + 1
	Joint n –position
	Integer
	rad or m
	see field 2


Code 0603h: Set Joint Velocities

Field #1 indicates the number of joint velocity commands contained in this message.  This message sets the desired joint velocity values.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Num Joints
	Byte
	N/A
	1 ... 255
0 is Reserved

	2
	Joint 1 –velocity
	Integer
	rad/sec or m/sec
	If revolute joint,

   Lower limit = -10( rad/sec

   Upper limit = +10( rad/sec

If prismatic joint, 

   Lower limit = -5 m/sec

   Upper limit = +5 m/sec

	3 ... n
	…
	
	
	

	N + 1
	Joint n –velocity
	Integer
	rad/sec or m/sec
	see field 2


Code 0604h: Set Tool Point

This message specifies the coordinates of the end-effector tool point in terms of the coordinate system attached to the end-effector.  For a six-axis robot, this coordinate system is defined by having its origin located at the intersection of the S6 joint axis vector and the user defined link vector a67.  The Z axis of the coordinate system is along S6 and the X axis is along the a67 vector.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	X coordinate of tool point
	Integer
	m
	Scaled integer:

   Lower limit = -15 m

   Upper limit = +15 m

	2
	Y coordinate of tool point
	Integer
	m
	see field 1

	3
	Z coordinate of tool point
	Integer
	m
	see field 1


Code 0605h: Set End-Effector Pose

This message defines the desired end-effector position and orientation.  The coordinates of the tool point are defined in terms of the vehicle coordinate system.  The orientation of the end-effector is defined by a unit quaternion (d ; a, b, c) which specifies the axis and angle of rotation that was used to establish the orientation of the end-effector coordinate system with respect to the vehicle coordinate system.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	X component of tool point
	Integer
	m
	Scaled integer:

   Lower limit = -30 m

   Upper limit = +30 m

	2
	Y component of tool point
	Integer
	m
	see field 1

	3
	Z component of tool point
	Integer
	m
	see field 1

	4
	d component of unit quaternion q
	Integer
	N/A
	Scaled integer:

   Lower limit = -1

   Upper limit = +1

	5
	a component of unit quaternion q
	Integer
	N/A
	see field 4

	6
	b component of unit quaternion q
	Integer
	N/A
	see field 4

	7
	c component of unit quaternion q
	Integer
	N/A
	see field 4


Code 0606h: Set End-Effector Velocity State

The velocity state of body B measured with respect to body A is defined as the angular velocity of body B with respect to body A, A(B, and the linear velocity of the point in body B that is coincident with the origin of the reference frame measured with respect to body A, 
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 is the velocity of some point P, that is embedded in body B, measured with respect to body A and r0(P represents the vector from the origin of the reference frame to point P, i.e. the coordinates of point P.  In this application, body B is the end-effector, and body A is ground.  The reference coordinate system is embedded in ground, but is aligned with either the end-effector coordinate system or the vehicle coordinate system at this instant. 

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Coordinate system definition
	Byte
	N/A
	1 = reference coord. system aligned with vehicle coord. sys.

2 = reference coord. system aligned with end-effector coord. sys.

	2
	X component of angular velocity A(B
	Integer
	rad/sec
	Scaled integer:

   Lower limit = -20 ( rad/sec

   Upper limit = +20 ( rad/sec

	3
	Y component of angular velocity A(B
	Integer
	rad/sec
	see field 2

	4
	Z component of angular velocity A(B
	Integer
	rad/sec
	see field 2

	5
	X component of the linear velocity 
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	Integer
	m/sec
	Scaled integer:

   Lower limit = -10 m/sec

   Upper limit = +10 rad/sec

	6
	Y component of the linear velocity 
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	Integer
	m/sec
	see field 5

	7
	Z component of the linear velocity 
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	Integer
	m/sec
	see field 5


Code 0607h: Set Joint Motion

Field #1 indicates the number of joint motion commands contained in this message.  This message sets the desired joint motion values.
	Field #
	Name
	Type
	Units
	Interpretation

	1
	Num Joints, n
	Byte
	N/A
	1 ... 255
0 is Reserved

	2
	number of poses, p
	Byte
	N/A
	1…255

0 is Reserved

	3
	pose 1 time
	Integer
	sec
	Scaled integer:

   Lower limit = 0 sec

   Upper limit = 6000 sec

	4
	Joint 1 –position at pose 1
	Integer
	rad or m
	Scaled integer:

If revolute joint,

   Lower limit = -8( rad

   Upper limit = +8( rad

If prismatic joint,

   Lower limit = -10 m

   Upper limit = +10 m

	5
	Joint 1 – max velocity
	Integer
	rad/sec or m/sec
	If revolute joint,

   Lower limit = -10( rad/sec

   Upper limit = +10( rad/sec

If prismatic joint, 

   Lower limit = -5 m/sec

   Upper limit = +5 m/sec

	6
	Joint 1 – max acceleration
	Integer
	rad/sec2 or m/sec2
	If revolute joint,

   Lower limit = -10( rad/sec2

   Upper limit = +10( rad/sec2

If prismatic joint, 

   Lower limit = -20 m/sec2

   Upper limit = +20 m/sec2

	7
	Joint 1 – max deceleration
	Integer
	rad/sec2 or m/sec2
	If revolute joint,

   Lower limit = -10( rad/sec2

   Upper limit = +10( rad/sec2

If prismatic joint, 

   Lower limit = -20 m/sec2

   Upper limit = +20 m/sec2

	8
	Joint 2 – position at pose 1
	Integer
	rad or m
	see field 4

	9
	Joint 2 – max velocity
	Integer
	rad/sec or m/sec
	see field 5

	10
	Joint 2 – max acceleration
	Integer
	rad/sec2 or m/sec2
	see field 6

	11
	Joint 2 – max deceleration
	Integer
	rad/sec2 or m/sec2
	see field 7

	…
	
	
	
	

	4n
	Joint n – position at pose 1
	Integer
	rad or m
	see field 4

	4n+1
	Joint n – max velocity
	Integer
	rad/sec or m/sec
	see field 5

	4n+2
	Joint n – max acceleration
	Integer
	rad/sec2 or m/sec2
	see field 6

	4n+3
	Joint n – max deceleration
	Integer
	rad/sec2 or m/sec2
	see field 7

	…
	
	
	
	

	(p-1) (4n+4
	pose p time
	Integer
	sec
	see field 3

	(p-1) (4n+5
	Joint 1 – position at pose p
	Integer
	rad or m
	see field 4

	(p-1)

(4n+6
	Joint 1 – max velocity
	Integer
	rad/sec or m/sec
	see field 5

	(p-1)

(4n+7
	Joint 1 – max acceleration
	Integer
	rad/sec2 or m/sec2
	see field 6

	(p-1)

(4n+8
	Joint 1 – max deceleration
	Integer
	rad/sec2 or m/sec2
	see field 7

	…
	
	
	
	

	(p-1)

(4n+4n
	Joint n – position at pose p
	Integer
	rad or m
	see field 4

	(p-1)

(4n+4n+1
	Joint n – max velocity
	Integer
	rad/sec or m/sec
	see field 5

	(p-1)

(4n+4n+2
	Joint n – max acceleration
	Integer
	rad/sec2 or m/sec2
	see field 6

	(p-1)

(4n+4n+3
	Joint n – max deceleration
	Integer
	rad/sec2 or m/sec2
	see field 7


Code 0608h: Set End-Effector Path Motion

A series of end-effector poses are defined in terms of the vehicle coordinate system at various times.  The time is a relative time and is defined in seconds where time=0 is the moment that the motion towards the first pose begins.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	number of poses, n
	Byte
	N/A
	1 ... 255
0 is Reserved

	2
	time 1
	Integer
	sec
	time for pose 1

Scaled integer:

   Lower limit = 0 sec

   Upper limit = 6000 sec

	3
	X component of tool point for pose 1
	Integer
	m
	Scaled integer:

   Lower limit = -30 m

   Upper limit = +30 m

	4
	Y component of tool point for pose 1
	Integer
	m
	see field 3

	5
	Z component of tool point for pose 1
	Integer
	m
	see field 3

	6
	d component of unit quaternion q for pose 1
	Integer
	N/A
	Scaled integer:

   Lower limit = -1

   Upper limit = +1

	7
	a component of unit quaternion q for pose 1
	Integer
	N/A
	see field 6

	8
	b component of unit quaternion q for pose 1
	Integer
	N/A
	see field 6

	9
	c component of unit quaternion q for pose 1
	Integer
	N/A
	see field 6

	…
	
	
	
	

	8n-6
	time n
	Integer
	sec
	see field 2

	8n-5
	X component of tool point for pose n
	Integer
	m
	see field 3

	8n-4
	Y component of tool point for pose n
	Integer
	m
	see field 3

	8n-3
	Z component of tool point for pose n
	Integer
	m
	see field 3

	8n-2
	d component of unit quaternion q for pose n
	Integer
	N/A
	see field 6

	8n-1
	a component of unit quaternion q for pose n
	Integer
	N/A
	see field 6

	8n
	b component of unit quaternion q for pose n
	Integer
	N/A
	see field 6

	8n+1
	c component of unit quaternion q for pose n
	Integer
	N/A
	see field 6


2.1.5 Environment Sensor Subgroup – Codes 0800-09FF

Code 0801h: Set Camera Pose

This message is used to control the position and orientation of cameras with translational and/or rotational capabilities.  An example is a camera mounted on a pan-tilt mechanism.

The translation and rotation of the camera are with respect to the camera’s coordinate frame (see Figure 2.1).  In this frame, panning is a rotation of the camera about its Y-axis.  A positive Y-axis rotation will rotate the camera to the viewer’s right.  Tilt is a rotation of the camera about its X-axis.  A positive X-axis rotation will rotate the camera up.
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Figure 2.1:  Camera Coordinate Frame

The scaled integer calculation for fields 4 – 9 is performed so that 0% will always correspond with 0 position/rate.  For example, if a camera has a translational capability along its Z-axis and the range of displacement is from 0.0 to 0.5 meters, then the range used for the scaled integer calculation is (0.5 meters.  A command of +100% would correspond to +0.5 m and all commands less than or equal to 0% would result in a 0.0 displacement.  Performing the scaled integer calculation using this method allows the “home” position of the camera (i.e. 0 angle, 0 position) to correspond to 0% angle and 0% position.

When this method of scaled integer calculation results in a range of commands that are beyond the range of the camera’s positioning capability, the out-of-range values shall be clipped to the minimum or maximum achievable value.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	Bits 0 – 5 correspond to fields 4 thru 9 respectively.

	2
	Camera ID
	Byte
	N/A
	1 … 255, 0 is Reserved

	3
	Mode Indicator
	Byte
	N/A
	Bits 0 – 5, 1/0 = Rate/Position mode for field #s 4 – 9 respectively

Bits 6 and 7 are Reserved.

	4
	X Displacement or Linear Rate
	Short Integer
	Percent
	(100%, where full scale is determined by the greater of the positive or negative displacement and/or linear rate ranges.

Scaled Integer
Lower Limit = -100%
Upper Limit = 100%

	5
	Y Displacement or Linear Rate
	
	
	

	6
	Z Displacement or Linear Rate
	
	
	

	7
	X Angle or Angular Rotation Rate
	Short Integer
	Percent
	(100%, where full scale is determined by the greater of the positive or negative angular displacement and/or rotation rate ranges.

Scaled Integer
Lower Limit = -100%
Upper Limit = 100%

	8
	Y Angle or Angular Rotation Rate
	
	
	

	9
	Z Angle or Angular Rotation Rate
	
	
	


	Vector to Data Field Mapping for Above Command

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	9
	8
	7
	6
	5
	4


“R” indicates that the bit is reserved.

Code 0802h: Select Camera 

The Select Camera message commands the Visual Component to use the selected camera for all video traffic.  The messages Query Camera Count and Report Camera Count should be used to qualify the command data field.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Camera ID
	Byte
	N/A
	0 – 255


Code 0805h: Set Camera Capabilities

The Set Camera Capabilities message commands the Visual Component to use the parameters specified for the currently selected camera.  

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See mapping table that follows.

	2
	Camera ID
	Byte
	N/A
	1 … 255
0 is Reserved

	3
	Horizontal FOV
	Unsigned Short Integer
	Radians
	Scaled Integer
Lower Limit = 0
Upper Limit = π

	4
	Vertical FOV
	Unsigned Short Integer
	Radians
	Scaled Integer
Lower Limit = 0
Upper Limit = π

	5
	Horizontal Resolution
	Unsigned Short
	N/A
	The number of horizontal scan lines produced by the camera

	6
	Vertical Resolution
	Unsigned Short
	N/A
	The number of vertical scan lines produced by the camera

	7
	Focus
	Byte
	Scaled Integer
	0 to 100 percent of possible focal length where 0 equates to the focal point nearest the camera.

	8
	Iris
	Byte
	Scaled Integer
	0 to 100 percent of possible aperture width where 0 equates to a closed aperture and 100 is full open.

	9
	Gain
	Byte
	Scaled Integer
	0 to 100 percent of possible gain where 0 equates to the lowest level of allowable visual noise and 100 is the maximum.

	10
	Frame Rate
	Unsigned Short
	See Note
	For Motion Picture (Video) cameras this value represents the actual Frame Rate in Frames per Second.

	11
	Shutter
	Unsigned Short
	See Note
	For Still imagery this field is defined as the inverse of the field value.  For example 500 would indicate a 1/500th of a second shutter speed.  Speeds slower than one second are not available.

	12
	Imagery Control
	Unsigned Short
	Bit Field
	Bit 0 – Auto Focus ON

Bit 1 – Auto Exposure/Iris ON

Bit 2 – Image Stabilization ON

Bit 3 – White Balance ON

Bit 4 – Sync Flash/Strobe ON

Bit 5 – Red Eye ON

Bit 6 – Auto Shutter ON

Bit 7 – Auto Gain ON

Bit 8 – Interlaced 0, non-Interlaced 1 

Bits 9– 15 Reserved

	13
	Audio Control
	Unsigned Short
	Bit field
	Bit 0 – Audio ON

Bit 1 – Auto Gain ON

Bit 2 – Stereo ON

Bit 3 – Directional ON

Bit 4 – Front Microphone ON

Bit 5 – Rear Microphone ON

Bit 6 – Left Microphone ON

Bit 7 – Right Microphone ON

Bits 8 – 15 Reserved


	Vector to Data Field Mapping for Above Command

	Vector Bit
	15
	14
	13
	12
	11
	10
	9
	8

	Data Field
	R
	R
	R
	R
	R
	13
	12
	11

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	10
	9
	8
	7
	6
	5
	4
	3


“R” indicates that the bit is reserved.

Code 0806h: Set Camera Format Options

The Set Camera Format Options message commands the Visual Component to use the format output as specified for the currently selected camera.  

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See mapping table that follows.

	2
	Camera ID
	Byte
	N/A
	1 … 255
0 is Reserved

	3
	Audio Format
	Byte
	N/A
	0-Unused

1-RAW

2-PCM

3-AU

4-WAV

5-MID

6-MPEG1 Layer 3 (MP3)

7-MP2

8-Advanced Streaming Format (ASF)

9-255 Reserved

	4
	Image Format
	Byte
	See Note
	0 – Unused

1 – MPEG2

2 – MPEG4

3 – MJPEG

4 – NTSC

5 – PAL

6 – TIFF

7 – JPEG

8 – GIF

9 – H263

10 – H264

11 – PNG

12 – BMP

13 – RAW

14 – PPM

15 – PGM

16 – PNM

17 – 255 Reserved

	5
	Format Option
	Unsigned Integer
	N/A
	The value contained in this field shall not impact interoperability.  Image format options beyond those published in this message may be necessary.  One example use of this field is for the compression ratio for video.


	Vector to Data Field Mapping for Above Command

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	R
	R
	R
	5
	4
	3


“R” indicates that the bit is reserved.

2.2 Query Class

Query class messages are used to request information from a component.  The response to a Query Class message is an Inform class message.

2.2.1 Core Subgroup – Codes 2000-21FF

Code 2001h: Query Component Authority

This message shall cause the receiving component to reply to the requestor with a Code 4001h: Report Component Authority message.  All components must be able to respond to this message in any state.

Code 2002h: Query Component Status

This message shall cause the receiving component to reply to the requestor with a Code 4002h: Report Component Status message.  All components must be able to respond to this message in any state.

Code 2011h: Query Time

This message shall cause the receiving component to reply to the requestor with a Code 4011h: Report Time message.  All components must be able to respond to this message in any state.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See Report Time Message


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

2.2.2 Communications Subgroup – Codes 2200-23FF

Code 2200h: Query Data Link Status

This message shall cause the receiving component to reply to the requestor with a Code 4200h: Report Data Link Status message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Data Link ID
	Byte
	N/A
	0 … 255


Code 2201h: Query Selected Data Link Status

This message shall cause the receiving component to reply to the requestor with a Code 4201h: Report Selected Data Link message.

Code 2202h: Query Heartbeat Pulse

This message shall cause the receiving component to reply to the sender with a Code 4202h: Report Heartbeat Pulse message.

2.2.3 Platform Subgroup – Codes 2400-25FF

Code 2400h: Query Platform Specifications

This message shall cause the receiving component to reply to the requestor with a Code 4400h: Report Platform Specifications message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Integer
	N/A
	See Report Platform Specifications Message


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2401h: Query Platform Operational Data

This message shall cause the receiving component to reply to the requestor with a Code 4401h: Report Platform Operational Data message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See Report Platform Operational Data Message


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2402h: Query Global Pose

This message shall cause the receiving component to reply to the requestor with a Code 4402h: Report Global Pose message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See Report Global Pose Message


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2403h: Query Local Pose (DEPRECATE at Version 4.0)

This message shall cause the receiving component to reply to the requestor with a Code 4403h: Report Local Pose message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See Report Local Pose Message


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2404h: Query Velocity State

This message shall cause the receiving component to reply to the requestor with a Code 4404h: Report Velocity State message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See Report Velocity State Message


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2405h: Query Wrench Effort

This message shall cause the receiving component to reply to the requestor with a Code 4405h: Report Wrench Effort message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See Report Wrench Effort Message


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2406h: Query Discrete Devices

This message shall cause the receiving component to reply to the requestor with a Code 4406h: Report Discrete Devices message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See Report Discrete Devices Message.


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2407h: Query Global Vector

This message shall cause the receiving component to reply to the requestor with a Code 4407h: Report Global Vector message. 

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See Report Global Vector Message.


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2408h: Query Local Vector (DEPRECATE at Version 4.0)

This message shall cause the receiving component to reply to the requestor with a Code 4408h: Report Local Vector message.

Code 240Ah: Query Travel Speed

This message shall cause the receiving component to reply to the requestor with a Code 440Ah: Report Travel Speed message.

Code 240Bh: Query Waypoint Count

This message shall cause the receiving component to reply to the requestor with a Code 440Bh: Report Waypoint Count message.

Code 240Ch: Query Global Waypoint

This message shall cause the receiving component to reply to the requestor with a Code 440Ch: Report Global Waypoint message.  Field #1 specifies the waypoint to be returned in the Report Global Waypoint message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Waypoint Number
	Unsigned Short
	N/A
	Lower Limit = 0

Upper Limit = 65,535


Code 240Dh: Query Local Waypoint (DEPRECATE at Version 4.0)

This message shall cause the receiving component to reply to the requestor with a Code 440Dh: Report Local Waypoint message.  Field #1 specifies the waypoint to be returned in the Report Local Waypoint message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Waypoint Number
	Unsigned Short
	N/A
	Lower Limit = 0

Upper Limit = 65,535


Code 240Eh: Query Path Segment Count

This message shall cause the receiving component to reply to the requestor with a Code 440Eh: Report Path Segment Count message.

Code 240Fh: Query Global Path Segment

This message shall cause the receiving component to reply to the requestor with a Code 440Fh: Report Global Path Segment message.  Field #1 specifies the path segment number to be returned in the Report Global Path Segment message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Path Segment
Number
	Unsigned Short
	N/A
	Lower Limit = 0

Upper Limit = 65,535

	2
	Presence Vector
	Byte
	N/A
	See Report Global Vector Message.


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2410h: Query Local Path Segment (DEPRECATE at Version 4.0)

This message shall cause the receiving component to reply to the requestor with a Code 4410h: Report Local Path Segment message.  Field #1 specifies the path segment to be returned in the Report Local Path Segment message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See Report Local Vector Message.

	2
	Path Segment
Number
	Unsigned Short
	N/A
	Lower Limit = 0

Upper Limit = 65,535


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

2.2.4 Manipulator Subgroup – Codes 2600-27FF

Code 2600h: Query Manipulator Specifications
This message shall cause the primitive manipulator component to reply to the requestor with a Code 4600h: Report Manipulator Specifications message.
Code 2601h: Query Joint Efforts

This message shall cause the receiving component to reply to the requestor with a Code 4601h: Report Joint Efforts message.

Code 2602h:  Query Joint Positions

This message shall cause the receiving component to reply to the requestor with a Code 4602h: Report Joint Positions message.

Code 2603h: Query Joint Velocities


This message shall cause the receiving component to reply to the requestor with a Code 4603h: Report Joint Velocities message.

Code 2604h: Query Tool Point

This message shall cause the receiving component to reply to the requestor with a Code 4604h: Report Tool Point message.

Code 2605h: Query Joint Force/Torques

This message shall cause the receiving component to reply to the requestor with a Code 4605h: Report Joint Force/Torques message.
2.2.5 Environment Sensor Subgroup – Codes 2800-29FF

Code 2800h: Query Camera Pose

This message shall cause the receiving component to reply to the requestor with a Code 4800h: Report Camera Pose message.  Field #2 specifies which camera pose to return in the Report Camera Pose message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See Report Camera Pose Message

	2
	Camera ID
	Byte
	N/A
	ID of camera to query


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2801h: Query Camera Count

This message shall cause the receiving component to reply to the requestor with a Code 4801h: Report Camera Count message.

Code 2802h: Query Relative Object Position

This message shall cause the receiving component to reply to the requestor with a Code 4802h: Report Relative Object Position message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See Report Relative Object Position Message.


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2804h: Query Selected Camera

This message shall cause the receiving component to reply to the requestor with a Code 4804h: Report Selected Camera message.

Code 2805h: Query Camera Capabilities

This message shall cause the receiving component to reply to the requestor with a Code 4805h: Report Camera Capabilities message to report the capabilities of the selected camera.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See Report Camera Capabilities Message.

	2
	Camera ID
	Byte
	N/A
	1 … 255
0 is Reserved


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2806h: Query Camera Format Options

This message shall cause the receiving component to reply to the requestor with a Code 4806h: Report Camera Format Options message to report the output options of the selected camera.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See Report Camera Format Options Message.

	2
	Camera ID
	Byte
	N/A
	1 … 255
0 is Reserved


A logical and shall be performed on the requested presence vector and that representing the available fields from the responder.  The resulting message shall contain the fields indicated by the result of this logical and operation.

Code 2807h: Query Image

The Query Image message can be used to retrieve one image at a time from the currently selected camera.  For streaming video, it is recommended that the Service Connection be used.  For streaming video outside of a JAUS controlled transmission such as a dedicated analog RF link, the JAUS message set shall be used to control the flow.  JAUS messages for this control are provided by the core message set: Resume and Standby.  The response to the Query Image message shall be a Code 4807h: Report Image message.

2.3 Inform Class

Inform class messages are used to report information from a component.  The Inform Class message is in response to a Query Class message.

2.3.1 Core Subgroup – Codes 4001-41FF

Code 4001h: Report Component Authority

This message informs the receiver of the current command authority of the sending component.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Authority Code
	Byte
	N/A
	Authority 0-255


Code 4002h: Report Component Status

Field #1 of the status message indicates the primary status code of the component.  This data field is segmented into two four-bit sections.  The first four-bit section (bits 0 – 3) is interpreted as a four bit, unsigned integer.  The second four-bit section is available for vendor specific use.  JAUS defines six generic primary status conditions.  The remaining primary status codes of the first four-bit segment (values 6 through 15) are reserved.

Field #2 of the status message is a secondary status code, which is used to further qualify the primary status code.  This data field is segmented into two sixteen-bit sections.  The secondary status code is interpreted on a bit-by-bit basis, as opposed to the primary status code, which is interpreted as an integer value.  The bit-field interpretation allows multiple secondary status codes to be set within the same status message.  For instance, in the emergency state, the secondary status bits could indicate specific emergency conditions that have been set.  Secondary status bits are defined on a component-by-component basis.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Primary Status Code
	Byte
	N/A
	Bits 0 – 3:
0 = Initialize
1 = Ready
2 = Standby
3 = Shutdown
4 = Failure
5 = Emergency

Bits 4 – 7:  Available

	2
	Secondary Status Code
	Unsigned Integer
	N/A
	Bits 0 – 15 Reserved
Each bit corresponds to specific conditions for each primary code.

Bits 16 – 31:  Available


Reminder: Developers can only use the “Available” portions of the status message data for debug and testing.  The JAUS specified codes must also be supported, and the vendor specific codes shall not replace information already specified within JAUS.

Code 4011h: Report Time

This message provides the receiver with the current time as managed by the sending component.  The message data and mapping of the presence vector of this message are identical to Code 0011h: Set Time.

2.3.2 Communications Subgroup – Codes 4200-43FF

Code 4200h: Report Data Link Status

The Data Link Status message provides the requesting component the state of the requested data link.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Data Link ID
	Byte
	N/A
	0 … 255

	2
	Data Link State
	Byte
	N/A
	0 = Off

1 = On

2 = Standby

3 = Loss of Command (link has been lost)

4-255 Reserved


Code 4201h: Report Selected Data Link Status

This message provides the requesting component with the current data link ID.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Data Link ID
	Byte
	N/A
	0 ...  255


Code 4202h: Report Heartbeat Pulse

This message notifies the receiver that the sender is alive.

2.3.3 Platform Subgroup – Codes 4400-45FF

Code 4400h: Report Platform Specifications

This message provides the receiver specifications of the platform including its name, dimensions, location of its center of gravity, turning radius, wheel base, track width, static pitch and roll over angles, and maximum velocities and angular rates the platform is capable of achieving.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Integer
	N/A
	See mapping table below

	2
	Mobility Platform Name
	String
	N/A
	15 Character fixed length string

	3
	Front
	Unsigned Short
	Meters
	Distance from the vehicle origin to the bounding planes of the mobility platform.

Scaled Integer
Lower Limit = 0
Upper Limit = 32.767

	4
	Back
	
	
	

	5
	Right
	
	
	

	6
	Left
	
	
	

	7
	Bottom
	
	
	

	8
	Top
	
	
	

	9
	Xcg
	Unsigned Short
	Meters
	Center of Gravity coordinates with respect to mobility platform origin.

Scaled Integer
Lower Limit = 0
Upper Limit = 32.767

	10
	Ycg
	
	
	

	11
	Zcg
	
	
	

	12
	Turning Radius
	Unsigned Short
	Meters
	Minimum turning radius of mobility platform.

Scaled Integer
Lower Limit= 0
Upper Limit = 65.535

	13
	Wheel Base
	Unsigned Short
	Meters
	The distance between the fore-most and aft-most axle.

Scaled Integer
Lower Limit = 0
Upper Limit = 65.535

	14
	Track Width
	Unsigned Short
	Meters
	The distance between the centerlines of the left-most and right-most driving devices.

Scaled Integer
Lower Limit = 0
Upper Limit = 65.535

	15
	Static Pitch-over
	Unsigned Short
	Radians
	Incline angle at which the mobility platform will pitch over backwards.

Scaled Integer
Lower Limit = 0
Upper Limit = 2.56

	16
	Static Roll-over
	Unsigned Short
	Radians
	Roll angle at which the mobility platform will roll over sideways at zero velocity.

Scaled Integer
Lower Limit = 0
Upper Limit = 2.56

	17
	Maximum Velocity X
	Unsigned Short
	Meters per Second
	Scaled Integer
Lower Limit = 0
Upper Limit = 65.534

	18
	Maximum Velocity Y
	
	
	

	19
	Maximum Velocity Z
	
	
	

	20
	Maximum Roll Rate
	Unsigned Short
	Radians per Second
	Scaled Integer
Lower Limit = 0
Upper Limit = 32.767

	21
	Maximum Pitch Rate
	
	
	

	22
	Maximum Yaw Rate
	
	
	


	Vector to Data Field Mapping for Above Command

	Vector Bit
	31
	30
	29
	28
	27
	26
	25
	24

	Data Field
	R
	R
	R
	R
	R
	R
	R
	R

	Vector Bit
	23
	22
	21
	20
	19
	18
	17
	16

	Data Field
	R
	R
	R
	22
	21
	20
	19
	18

	Vector Bit
	15
	14
	13
	12
	11
	10
	9
	8

	Data Field
	17
	16
	15
	14
	13
	12
	11
	10

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	9
	8
	7
	6
	5
	4
	3
	2


“R” indicates that the bit is reserved.

Code 4401h: Report Platform Operational Data

This message provides the receiver with a variety of operational data from the platform including engine temperature, odometer reading, battery voltage, fuel level, and oil pressure if these are available from the platform.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See mapping table that follows

	2
	Engine Temperature
	Short Integer
	Degrees Celsius
	Scaled Integer
Lower Limit = -75( C
Upper Limit = 180( C

	3
	Odometer
	Unsigned Integer
	Meters
	Cumulative distance traveled by vehicle

	4
	Battery Voltage
	Byte
	Percent
	Lower Limit = 0%
Upper Limit = 127%

	5
	Percentage Fuel Level
	Byte
	Percent
	Lower Limit = 0%
Upper Limit = 100%

	6
	Percentage Oil Pressure
	Byte
	Percent
	Lower Limit = 0%
Upper Limit = 127%


	Vector to Data Field Mapping for Above Command

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	R
	R
	6
	5
	4
	3
	2


“R” indicates that the bit is reserved.

Code 4402h: Report Global Pose

The Report Global Pose message provides the position and attitude of the platform.  The position of the platform is given in latitude, longitude, and elevation, in accordance with the WGS 84 standard.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short 
	N/A
	See mapping table that follows.

	2
	Latitude
(WGS 84)
	Integer
	Degrees
	Scaled Integer
Lower Limit = -90
Upper Limit = 90

	3
	Longitude
(WGS 84)
	Integer
	Degrees
	Scaled Integer
Lower Limit = -180
Upper Limit =  180

	4
	Elevation
	Integer
	Meters
	Scaled Integer
Lower Limit = -10,000
Upper Limit = 35,000

	5
	Position RMS
	Unsigned Integer
	Meters
	A RMS value indicating the validity of the position data.

Scaled integer

  Lower Limit = 0

  Upper Limit = 100

	6
	( (Roll)
	Short Integer
	Radians
	Scaled Integer
Lower Limit = -π
Upper Limit = π 

	7
	( (Pitch)
	
	
	

	8
	( (Yaw)
	
	
	

	9
	Attitude RMS
	Unsigned Short
	Radians
	A RMS value indicating the validity of the Roll/Pitch/Yaw data

Scaled integer

  Lower Limit = 0

  Upper Limit = π

	10
	Time Stamp
	Unsigned Integer
	
	Bits 0-9:  milliseconds, range 0...999

Bits 10-15:  Seconds, range 0...59

Bits 16 – 21:  Minutes, range 0...59

Bits 22-26:  Hour (24 hour clock), range 0..23

Bits 27-31:  Day, range 1...31


	Vector to Data Field Mapping for Above Command

	Vector Bit
	15
	14
	13
	12
	11
	10
	9
	8

	Data Field
	R
	R
	R
	R
	R
	R
	11
	10

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	9
	8
	7
	6
	5
	4
	3
	2


“R” indicates that the bit is reserved.

Code 4403h: Report Local Pose (DEPRECATE at Version 4.0)

The Local Pose message provides the position and attitude of the platform relative to a local reference frame.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See mapping table that follows.

	2
	X
	Integer
	Meters
	Scaled Integer
Lower Limit = -100,000
Upper Limit = 100,000

	3
	Y
	Integer
	Meters
	Scaled Integer
Lower Limit = -100,000
Upper Limit = 100,000

	4
	Z
	Integer
	Meters
	Scaled Integer
Lower Limit = -10,000
Upper Limit = 35,000

	5
	Position RMS
	Unsigned Integer
	
	A RMS value indicating the validity of the position data.

Scaled Integer
Lower Limit = 0
Upper Limit = 100

	6
	( (Roll)
	Short Integer
	Radians
	Scaled Integer
Lower Limit = -π
Upper Limit = π 

	7
	( (Pitch)
	
	
	

	8
	( (Yaw)
	
	
	

	9
	Attitude RMS
	Unsigned Short Integer
	Radians
	A RMS value indicating the validity of the Roll/Pitch/Yaw data

Scaled Integer
Lower Limit = 0
Upper Limit = π

	10
	Time Stamp
	Unsigned Integer
	
	Bits 0-9:  milliseconds, range 0...999

Bits 10-15:  Seconds, range 0...59

Bits 16 – 21:  Minutes, range 0...59

Bits 22-26:  Hour (24 hour clock), range 0..23

Bits 27-31:  Day, range 1…31


	Vector to Data Field Mapping for Above Command

	Vector Bit
	15
	14
	13
	12
	11
	10
	9
	8

	Data Field
	R
	R
	R
	R
	R
	R
	11
	10

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	9
	8
	7
	6
	5
	4
	3
	2


“R” indicates that the bit is reserved.

Code 4404h: Report Velocity State

The Report Velocity State message provides the linear velocity and rotational rate of the platform.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See mapping table that follows.

	2
	Velocity X
	Integer
	Meters per Second
	Scaled Integer
Lower Limit = -65.534
Upper Limit = 65.534

	3
	Velocity Y
	
	
	

	4
	Velocity Z
	
	
	

	5
	Velocity RMS
	Unsigned Integer
	Meters per Second
	A value indicating the validity of the velocity data.

Scaled Integer
Lower Limit = 0
Upper Limit = 100

	6
	Roll Rate
	Short Integer
	Radians per Second
	Scaled Integer
Lower Limit = -32.767
Upper Limit = 32.767

	7
	Pitch Rate
	
	
	

	8
	Yaw Rate
	
	
	

	9
	Rate RMS
	Unsigned Short
	Radians per Second
	A value indicating the validity of the rotational rate data.

Scaled Integer
Lower Limit = 0
Upper Limit = π

	10
	Time Stamp
	Unsigned Integer
	
	Bits 0-9:  milliseconds, range 0..999

Bits 10-15:  Seconds, range 0..59

Bits 16 – 21:  Minutes, range 0..59

Bits 22-26:  Hour (24 hour clock), range 0..23

Bits 27-31:  Day, range 1..31


	Vector to Data Field Mapping for Above Command

	Vector Bit
	15
	14
	13
	12
	11
	10
	9
	8

	Data Field
	R
	R
	R
	R
	R
	R
	11
	10

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	9
	8
	7
	6
	5
	4
	3
	2


“R” indicates that the bit is reserved.

Code 4405h: Report Wrench Effort

This message provides the receiver the current values of the commanded wrench effort.  The message data and mapping of the presence vector for the Report Wrench Effort message are identical to Code 0405h: Set Wrench Effort.

Code 4406h: Report Discrete Devices

This message provides the receiver the current values of the commanded discrete devices.  The data fields and presence vector mapping of this message are identical to Code 0406h: Set Discrete Devices.

Code 4407h: Report Global Vector

This message provides the receiver the current values of the commanded global vector.  The message data of this message is identical to Code 0407h: Set Global Vector.

Code 4408h: Report Local Vector (DEPRECATE at Version 4.0)

This message provides the receiver the current values of the commanded local vector.  The message data this message is identical to Code 0408h: Set Local Vector.

Code 440Ah: Report Travel Speed

This message provides the receiver the current values of the commanded travel speed.  The message data of this message is identical to Code 040Ah: Set Travel Speed.

Code 440Bh: Report Waypoint Count

This message provides the receiver with the total number of waypoints reported by Report Global Waypoint or Report Local Waypoint messages..

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Waypoint Count
	Unsigned Short
	N/A
	0 … 65,535


Code 440Ch: Report Global Waypoint

This message provides the receiver with the current values of the requested waypoint as specified by the data in Code 240Ch: Query Global Waypoint.  The message data and mapping of the presence vector of this message are identical to Code 040Ch: Set Global Waypoint.

Code 440Dh: Report Local Waypoint (DEPRECATE at Version 4.0)

This message provides the receiver with the current values of the requested waypoint as specified by the data in Code 240Dh: Query Local Waypoint.  The message data and mapping of the presence vector of this message are identical to Code 040Dh: Set Local Waypoint.

Code 440Eh: Report Path Segment Count

This message provides the receiver with the total number of path segments reported by Report Global Path Segment or Report Local Path Segment messages.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Path Segment Count
	Unsigned Short
	N/A
	0 … 65,535


Code 440Fh: Report Global Path Segment

This message provides the receiver the current values of the requested path segment specified by the data in Code 240Fh: Query Global Path Segment.  The message data and mapping of the presence vector of this message are identical to Code 040Fh: Set Global Path Segment.

Code 4410h: Report Local Path Segment (DEPRECATE at Version 4.0)

This message provides the receiver the current values of the requested path segment specified by the data in Code 2410h: Query Local Path Segment.  The message data and mapping of the presence vector of this message are identical to Code 0410h: Set Local Path Segment.

2.3.4 Manipulator Subgroup – Codes 4600-47FF

Code 4600h: Report Manipulator Specifications

This message provides the specifications of the manipulator including the number of joints, the link lengths, twist angles, offset or joint angles, minimum and maximum value for each joint, and minimum and maximum speed for each joint.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Number of Joints
	Byte
	N/A
	1 … 255        0 is Reserved

For a value of n the message

data area size in bytes is: 

(36 + 13(n-1)) bytes.

	2
	Joint n Type
	Byte
	N/A
	Joint type of the last joint of the manipulator.

1 = revolute, 2 = prismatic

	3
	Joint n –
Offset/Joint Angle
	Unsigned Short
	Radians or mm
	Prismatic joint, 
value ( 10-3 radians.

Revolute joint, mm

	4
	Joint n –
Min value
	Unsigned Short
	Radians or mm
	Prismatic joint, mm

Revolute joint,
value ( 10-3 radians.

	5
	Joint n –
Max value
	
	
	

	6
	Joint n –
Max velocity
	Unsigned Short
	Radians per Second
	Prismatic joint, mm/sec

Revolute joint,
value ( 10-3 radians/sec.

	7
	manipulator coordinate sys. x
	Integer
	m
	x coordinate of origin of manipulator coordinate system measured with respect to vehicle coordinate system

Scaled integer:

   Lower limit = -30 m

   Upper limit = +30 m

	8
	manipulator

coordinate sys. y
	Integer
	m
	y coordinate of origin of manipulator coordinate system measured with respect to vehicle coordinate system

Scaled integer:

   Lower limit = -30 m

   Upper limit = +30 m

	9
	manipulator coordinate sys. z
	Integer
	m
	z coordinate of origin of manipulator coordinate system measured with respect to vehicle coordinate system

Scaled integer:

   Lower limit = -30 m

   Upper limit = +30 m

	10
	d component of unit quaternion q
	Integer
	N/A
	quaternion q defines the orientation of the manipulator coordinate system measured with respect to the vehicle coordinate system

Scaled integer:

   Lower limit = -1

   Upper limit = +1

	11
	a component of unit quaternion q
	Integer
	N/A
	see field 10

	12
	b component of unit quaternion q
	Integer
	N/A
	see field 10

	13
	c component of unit quaternion q
	Integer
	N/A
	see field 10

	14
	Joint 1 Type
	Byte
	N/A
	1 = revolute, 2 = prismatic

	14a
	Link a12 –
Link Length
	Unsigned Short
	mm
	Link Length

	14b
	Link a12 –
Twist Angle
	Unsigned Short
	Radians
	Twist Angle - 
value ( 10-3 radians

	14c
	Joint 1 –
Offset/Joint Angle
	Unsigned Short
	Radians or mm
	Prismatic joint, 
value ( 10-3 radians.

Revolute joint, mm

	14d
	Joint 1 –
Min value
	Unsigned Short
	Radians or mm
	Prismatic joint, mm

Revolute joint, 
value ( 10-3 radians.

	14e
	Joint 1 –
Max value
	
	
	

	14f
	Joint 1 –
Max velocity
	Unsigned Short
	Radians per Second
	Prismatic joint, mm/sec

Revolute joint,
value ( 10-3 radians/sec.

	…
	
	
	
	

	n-1
	Joint (n-1) Type
	Byte
	N/A
	1 = revolute, 2 = prismatic

	(n-1)a
	Link a(n-1)n –
Link Length
	Unsigned Short
	mm
	Link Length

	(n-1)b
	Link a(n-1)n –
Twist Angle
	Unsigned Short
	Radians
	Twist Angle - 
value ( 10-3 radians

	(n-1)c
	Joint (n-1) –
Offset/Joint Angle
	Unsigned Short
	Radians or mm
	Prismatic joint, 
value ( 10-3 radians.

Revolute joint, mm

	(n-1)d
	Joint (n-1) –
Min value
	Unsigned Short
	Radians or mm
	Prismatic joint, mm

Revolute joint,
value ( 10-3 radians.

	(n-1)e
	Joint (n-1) –
Max value
	
	
	

	(n-1)f
	Joint (n-1) –
Max velocity
	Unsigned Short
	Radians per Second
	Prismatic joint, mm/sec

Revolute joint,
value ( 10-3 radians/sec.


Code 4601h: Report Joint Efforts

This message provides the receiver with the current values of the commanded joint effort.  The message data and mapping of the presence vector for the Report Joint Efforts message are identical to Code 0601h: Set Joint Effort.

Code 4602h: Report Joint Positions

This message provides the receiver with the current values of the joint positions.  The message data for the Report Joint Positions message is identical to Code 0602h: Set Joint Positions.

Code 4603h: Report Joint Velocities

This message provides the receiver with the current values of the joint velocities.  The message data for the Report Joint Velocities message is identical to Code 0603h: Set Joint Velocities.
Code 4604h: Report Tool Point

This message provides the receiver with the current values of the joint positions.  The message data for the Report Joint Positions message is identical to Code 0604h: Set Tool Point.

Code 4605h: Report Joint Force/Torques

Field #1 indicates the number of joint force/torques reported in this message.  This message reports the joint force/torques values.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Num Joints
	Byte
	N/A
	1 ... 255
0 is Reserved

	2
	Joint 1 –force or torque
	int
	N or Nm
	If revolute joint

   Scaled integer:

      Lower limit = -1000 Nm

      Upper limit = +1000 Nm

If prismatic joint

   Scaled integer:

      Lower limit = -500 N

      Upper limit = +500 N

	3 ... n
	…
	
	
	

	n + 1
	Joint n –force or torque
	int
	N or Nm
	see field 2


2.3.5 Environment Sensor Subgroup – Codes 4800-49FF

Code 4800h: Report Camera Pose

This message provides the receiver with the current values of the camera pose.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Unsigned Short
	N/A
	See mapping table below

	2
	Camera ID
	Byte
	N/A
	1 … 255
0 is Reserved

	3
	Camera Name
	String
	N/A
	15 character fixed length string.

	4
	X Camera Origin
	Short Integer
	Meters
	Scaled Integer
Lower Limit = -32.767
Upper Limit = 32.767

Location of the camera’s coordinate frame origin with respect to the vehicle.

	5
	Y Camera Origin
	
	
	

	6
	Z Camera Origin
	
	
	

	7
	X Camera Axis Dir. Cosine X
	Short Integer
	None
	The Camera Axis Direction Cosines define the orientation of the camera coordinate frame with respect to the vehicle coordinate frame.

Scaled Integer
Lower Limit = -1.0
Upper Limit = 1.0

	8
	X Camera Axis Dir. Cosine Y
	
	
	

	9
	X Camera Axis Dir. Cosine Z
	
	
	

	10
	Z Camera Axis Dir. Cosine X
	
	
	

	11
	Z Camera Axis Dir. Cosine Y
	
	
	

	12
	Z Camera Axis Dir. Cosine Z
	
	
	


	Vector to Data Field Mapping for Above Command

	Vector Bit
	15
	14
	13
	12
	11
	10
	9
	8

	Data Field
	R
	R
	R
	R
	R
	R
	12
	11

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	10
	9
	8
	7
	6
	5
	4
	3


“R” indicates that the bit is reserved.

Code 4801h: Report Camera Count

Each camera under the control of the visual component has a unique ID.  The camera IDs range from one to the number of cameras, up to a maximum of 255.  For example, if the Camera Count message returns a value of 3, then the camera IDs are 1, 2, and 3.  The location and orientation of each camera is determined by information returned by the camera position and orientation parameters message.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Camera Count
	Byte
	N/A
	1 … 255
Returns the number of cameras under control of the visual component.


Code 4802h: Report Relative Object Position

For the Report Relative Object Position message, the parameters Range, Bearing, and Elevation indicate the relative offset to the object in the current platform coordinate system.

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Presence Vector
	Byte
	N/A
	See Mapping following this table.

	2
	Timestamp
	Unsigned Integer
	N/A
	Bits 0-9:  milliseconds, range 0...999

Bits 10-15:  Seconds, range 0...59

Bits 16 – 21:  Minutes, range 0...59

Bits 22-26:  Hour (24 hour clock), range 0...23

Bits 27-31:  Day, range 1…31

	3
	Range
	Integer
	Meters
	Scaled Integer
Lower Limit = -10,000
Upper Limit = 10,000

	4
	Range Error
	Unsigned Integer
	Meters
	Scaled Integer
Lower Limit = 0
Upper Limit = 1,000

	5
	Bearing
	Integer
	Radians
	Scaled Integer
Lower Limit = -(
Upper Limit = (

	6
	Bearing Error
	Unsigned Integer
	Radians
	Scaled Integer
Lower Limit = 0
Upper Limit = (

	7
	Elevation
	Integer
	Radians
	Scaled Integer
Lower Limit = -(
Upper Limit = (

	8
	Elevation Error
	Unsigned Integer
	Radians
	Scaled Integer
Lower Limit = 0
Upper Limit = (

	9
	Confidence
	Byte
	N/A
	0 – Low, 255 - Highest


	Vector to Data Field Mapping for Above Command 

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	9
	8
	7
	6
	5
	4
	3


“R” indicates that the bit is reserved.

Code 4804h: Report Selected Camera

The Report Selected Camera message allows the Visual Component to report the selected camera currently in use for all imagery.  

	Field #
	Name
	Type
	Units
	Interpretation

	1
	Camera ID
	Byte
	N/A
	0 – 255


Code 4805h: Report Camera Capabilities

The Report Camera Capabilities message allows the Visual Component to report the capabilities for the selected camera.  

	Field #
	Name
	Type
	Units
	Interpretation (Note)

	1
	Presence Vector
	Unsigned Short
	N/A
	See mapping table that follows.

	2
	Camera ID
	Byte
	N/A
	1 … 255
0 is Reserved

	3
	Description
	Byte
	N/A
	50 characters containing the human readable description of the Camera.  This shall be a null terminated ASCII String.

	4
	Max Horizontal FOV
	Unsigned Short Integer
	Radians
	Scaled Integer
Lower Limit = 0
Upper Limit = π

	5
	Min Horizontal FOV
	Unsigned Short Integer
	Radians
	Scaled Integer
Lower Limit = 0
Upper Limit = π

	6
	Max Vertical FOV
	Unsigned Short Integer
	Radians
	Scaled Integer
Lower Limit = 0
Upper Limit = π

	7
	Min Vertical FOV
	Unsigned Short Integer
	Radians
	Scaled Integer
Lower Limit = 0
Upper Limit = π

	8
	Max Horizontal Resolution
	Unsigned Short
	N/A
	The maximum number of possible horizontal scan lines produced by the camera

	9
	Min Horizontal Resolution
	Unsigned Short
	N/A
	The minimum number of possible horizontal scan lines produced by the camera

	10
	Max Vertical Resolution
	Unsigned Short
	N/A
	The maximum number of possible vertical scan lines produced by the camera

	11
	Min Vertical Resolution
	Unsigned Short
	N/A
	The minimum number of possible vertical scan lines produced by the camera

	12
	Min Frame Rate
	Unsigned Short
	See Note
	For video imagery this field indicates the minimum frame rate possible by the camera system in frames per second.  Frame rates slower than 1 frame per second are not available.

	13
	Max Frame Rate
	Unsigned Short
	See Note
	For video imagery this field indicates the maximum frame rate possible by the camera system in frames per second.

	14
	Min Shutter
	Unsigned Short
	See Note
	For Still imagery this field indicates the slowest possible shutter speed as the inverse of the field value.  For example 500 would indicate a 1/500th of a second shutter speed.  Speeds slower than one second are not available.

	15
	Max Shutter
	Unsigned Short
	See Note
	For Still imagery this field indicates the fastest possible shutter speed as the inverse of the field value.  For example 500 would indicate a 1/500th of a second shutter speed.  

	16
	Imagery Control
	Unsigned Short
	Bit field
	Bit 0 – Auto Focus Available

Bit 1 – Auto Exposure/Iris Available

Bit 2 – Image Stabilization Available

Bit 3 – White Balance Available

Bit 4 – Sync Flash/Strobe Available

Bit 5 – Red Eye Available

Bit 6 – Auto Shutter Available

Bit 7 – Auto Gain Available

Bit 8 – Interlaced 0, non-Interlaced 1 

Bits 9– 15 Reserved

	17
	Audio Control
	Unsigned Short
	Bit field
	Bit 0 – Audio Available

Bit 1 – Auto Gain Available

Bit 2 – Stereo Available

Bit 3 – Directional Available

Bit 4 – Front Microphone Available

Bit 5 – Rear Microphone Available

Bit 6 – Left Microphone Available

Bit 7 – Right Microphone Available

Bits 8 – 15 Reserved


	Vector to Data Field Mapping for Above Command

	Vector Bit
	15
	14
	13
	12
	11
	10
	9
	8

	Data Field
	R
	17
	16
	15
	14
	13
	12
	11

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	10
	9
	8
	7
	6
	5
	4
	3


“R” indicates that the bit is reserved.

Code 4806h: Report Camera Format Options

The Report Camera Format Options message allows the Visual Component to report the output formats available for the selected camera.  Note that up to four image formats and two audio formats can be supported.

	Field #
	Name
	Type
	Units
	Interpretation (Note)

	1
	Presence Vector
	Byte
	N/A
	See mapping table that follows.

	2
	Camera ID
	Byte
	N/A
	1 … 255
0 is Reserved

	3
	Audio Format
	Byte
	N/A
	0-Unused

1-RAW

2-PCM

3-AU

4-WAV

5-MID

6-MPEG1 Layer 3 (MP3)

7-MP2

8-Advanced Streaming Format (ASF)

9-255 Reserved

	4
	Audio Format
	Byte
	See Note
	See Field #3

	5
	Image Format
	Byte
	See Note
	0 – Unused

1 – MPEG2

2 – MPEG4

3 – MJPEG
4 – NTSC

5 – PAL

6 – TIFF

7 – JPEG

8 – GIF

9 – H263

10 – H264

11 – PNG

12 – BMP

13 – RAW

14 – PPM

15 – PGM

16 – PNM

17 – 255 Reserved

	6
	Image Format
	Byte
	See Note
	See Field #5

	7
	Image Format
	Byte
	See Note
	See Field #5

	8
	Image Format
	Byte
	See Note
	See Field #5

	9
	Format Option
	Unsigned Integer
	N/A
	RESERVED: The value contained in this field shall not impact interoperability.  Image format options beyond those published in this message may be necessary.  One example use of this field is for the compression ratio for video.


	Vector to Data Field Mapping for Above Command

	Vector Bit
	7
	6
	5
	4
	3
	2
	1
	0

	Data Field
	R
	9
	8
	7
	6
	5
	4
	3


“R” indicates that the bit is reserved.

Code 4807h: Report Image

The Report Image message contains the data for transmission of one entire frame of visual data.  This can be one still image, a frame from a video stream, audio data, or the combination of audio and video when supported by the format definition.  The message size restrictions within JAUS may require that multiple transmissions be used to convey one frame.  Paragraph 7.5 of the JAUS Reference Architecture addresses this issue.

	Field #
	Name
	Type
	Units
	Interpretation

	1..n
	Video Data/Format
	Unrestricted
	N/A
	The data and format contained within a Report Video Frame Message is not defined by the JAUS.  The JTA and best commercial practices dictate the content of this message.


2.4 Event Setup Class

Event setup class messages are used to arm asynchronous events.  Currently no Event Setup Class messages are defined.

2.4.1 Core Subgroup – Codes 6000-61FF

2.4.2 Communications Subgroup – Codes 6200-63FF

2.4.3 Platform Subgroup – Codes 6400-65FF

2.4.4 Manipulator Subgroup – Codes 6600-67FF

2.4.5 Environment Sensor Subgroup – Codes 6800-69FF

2.5 Event Notification Class

Event notification class messages are used to report occurrence of an armed event.  Currently no Event Notification Class messages are defined.

2.5.1 Core Subgroup – Codes 8000-81FF

2.5.2 Communications Subgroup – Codes 8200-83FF

2.5.3 Platform Subgroup – Codes 8400-85FF

2.5.4 Manipulator Subgroup – Codes 8600-87FF

2.5.5 Environment Sensor Subgroup – Codes 8800-89FF

2.6 Node Management Class

Currently no Node Management Class messages are defined.
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