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1. SCOPE

This document defines a set of standard application layer interfaces called JAUS Environment Sensing Services. JAUS
Services provide the means for software entities in an unmanned system or system of unmanned systems to communicate
and coordinate their activities. The Environment Sensing Services represent typical environment sensing capabilities
commonly found across all domains and types of unmanned systems in a platform-independent manner. At present, twelve
services are defined in this document:

¢ Range Sensor: Determine the proximity of objects in the platform’s environment

e Visual Sensor: Provides common configuration and setup for different types of imaging systems

o Digital Video: A type of Visual Sensor that manages digital video

e Analog Video: A typf of ViSual Sensor that manages analog video

o Still Image: A type df Visual Sensor that manages and encodes individual digital images
¢ Digital Audio Sensor: Provides common configuration and setup for different types,ef-audio streams

o Digital Audio Outpuf: Send streaming audio to a destination, frequently a sp€aker on a remote|platform
o Digital Resource Digcovery: Support run-time discovery of RTSP-based Streaming audio and yideo

e Force Torque Sens¢r: Report the forces and torques measured insix degrees of freedom
e H264 Video Encoding: Configure the parameters of an H.264-based video encoded stream
e Port Mapper: Provides a bridge between internal and external networks, similar to Network Address Translation
¢ Video llluminator: Cpntrol one or more lights associated with one or more cameras

Each service is describgd by a JAUS Service Definition (JSD) which specifies the message set gnd protocol required for
compliance. Each JSD i fully compliant withd¢he JAUS Service Interface Definition Language (AS$5684).

1.1 Purpose

The purpose of this dogument is tofacilitate interoperation of unmanned vehicle systems, subsystems, and payloads by
standardization of the message.set‘and associated protocol.

1.2 Compliance

The JAUS Environment Sensing Service Set must support compliance assessment. To do so, this specification must be
sufficiently precise to enable the “compliant®/“not compliant” distinction to be made independently of the underlying transport
mechanism. It is important to note that implementations are considered compliant to individual Service Definitions within
this Specification; it is not necessary that a single entity realize each Service to be considered compliant.

1.3 Document Organization

The layout of this document is as follows. Section 2 lists external references used throughout the specification. Section 3
specifies the JAUS Service Definition for each of the services, with particular emphasis on the description, assumptions,
message set, and protocol behavior. Section 4 describes the message encoding for each message set. Finally, Appendix A
contains the complete JSIDL representation for each service and their associated message set.
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific examption has been
obtained.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AIR5665B Archite¢ture Framework for Unmanned Systems
AS5669A JAUS/YDP Transport Specification

AS5684B JAUS Service Interface Definition Language
AS5710A JAUS (ore Service Set

AS6009A JAUS Mobility Service Set

2.1.2 JAUS Technical| References

RA33P1 JAUS Reference Architecture Specification, Melume I, Part 1, Architecture Ffamework, Version 3.3,
June 24, 2007

RA33P2 JAUS Reference Architecture Specification, Volume II, Part 2, Message Definitioph, Version 3.3, June 22,
2007

RA33P3 JAUS Reference Architecture Specification, Volume Il, Part 3, Message Set, Vers|on 3.3, June 22, 2007

2.1.3 Other Publicatigns

[bnt] Barry N. Taylor. The International System of Units (Sl), National Institute of Standards and Technology
Special|Publicationy330, 1991 Edition [http://physics.nist.gov/Document/sp330.pdf]

[crane] Kinematic Analysis of Robot Manipulators, Carl D. Crane Il and Joseph Duffy, Cambridge University Press,
1998

liped] ITU-T81 [http://www.w3.0org/Graphics/JPEG/itu-t81.pdf]

[mpeg-2] ISO/IEC 13818-1:2007

[mpeg4avc] ISO/IEC 14496-10:2008
[mpeg4visual] ISO/IEC 14496-2:2004

[nitf] National Imagery Transmission Format Version 2.1, March 1, 2001
[http://www.gwg.nga.mil/ntb/baseline/docs/2500¢/2500C.pdf]

[rng] Relax NG [http://www.oasis-open.org/committees/relax-ng/spec-20011203.html] Standard lightweight XML
schema language.

[tiff] TIFF, Revision 6.0, Final June 3, 1992 [http://partners.adobe.com/public/developer/enttiff/ TIFF6.pdf]
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http://www.oasis-open.org/committees/relax-ng/spec-20011203.html
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[rfc1951] DEFLATE Compressed Data Format Specification version 1.3 [http://tools.ietf.org/html/rfc1951]
[bzip2] bzip2 library for data compression [http://www.bzip.org/1.0.5/bzip2-manual-1.0.5.html]

[Izma] LZMA data compression algorithm SDK [http://www.7-zip.org/sdk.html]

[url] Uniform Resource Identifier (URI): Generic Syntax [https://datatracker.ietf.org/doc/html/rfc3986]

2.2 Definitions

CAPABILITIES: This document denotes a sensor’s capabilities as the entire range of parameters and values supported by
the sensor. These are intrinsic to the make, model, and type of sensor, and cannot be modified at run-time by the client.
CONFIGURATION: While capabilities represents the entire range of supported parameters, the configuration represents
the current or active setfings—Eonfigtrations-canbe-changed-atrun-time-by

DATA POINT: A data ppint describes a specific object within a given space that consists of neither volume, area, length,
nor any other higher dimensional analogue. Thus, a data point is a zero-dimensional object whidgh is defined by bearing,
inclination, and range.

QUATERNION: This sgecification uses quaternion-based notation to reflect three’dimensional fotation of a coordinate
system as measured with respect to a base coordinate system. This rotation-isidefined by a unjt quaternion (d; a, b, c)
where the quaternion q Is expressed as q = d + ai +bj + ck and the vectors (igj} k) are unit vectors glong the (x, y, z) axes of
the base coordinate frame, respectively. [crane]

2.3 List of Acronyms

ANSI American National Standards Institute

API Applicafion Programming Interface

ASCII American Standard Code for Information Interchange
ID Identifigr

JAUS Joint Arghitecture for Unmanned Systems

JSD JAUS Service Definition

JSIDL JAUS Service (Interface) Definition Language
LZMA LempeliZivsMarkov Chain-Algorithm

MPEG Moving Picture Experts Group

MJPEG Motion Joint Photographic Experts Group
NIST National Institute of Standards and Technology
RA (JAUS) Reference Architecture

SDK Software Development Kit

UML Unified Modeling Language

URL Uniform Resource Locator

URN Uniform Resource Name
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URI Uniform
UuiD

XML

Resource Identifier

Universally Unique Identifier

Extensible Markup Language

3. COMMON CONVENTIONS

3.1

Capabilities versus Configuration

The Environmental Sensing Service Set makes extensive use of capabilities and configuration messages. Generally,
capabilities describe all possible values that an implementation supports, e.g., it describes all possible configurations. A
specific configuration then reflects the current values of the sensor properties. For example, a still image camera may
support VGA, SVGA, and XGA resolutions (three values reported in the capabilities message), but at any given time can

only be configured to gi

e imaages in one resolution (one value renorted. in the confiauration mess
7 \ Ll ~J

ge).

In cases where an imple
and in the configuration
configuration message,

In cases where an imp
implementations may m

and configuration messages completely.

3.2 Streaming Audio 4nd Video

Many of the services de
To access the streamin
Real Time Streaming H
address>/end/point/nam

To support run-time dis
(DRDS). Like the Disco
microphone, and other g
then query the DRDS fof
the stream.

However, many system
facing subnet is used fq
192.168.X.X, are not V
Consequently, the Servi
facing subnet to an intsg

mentation only supports a single value, that value should still be reported.in
report (when requested via the presence vector). Note that this value-can
Bs only a single value is allowed, but it may still be crucial for a cliént to un

ementation does not know the supported values, or the listed enumera
ke use of the optionality flag for those specific fields, and-they may be abs

g media itself, the Environmental Sensing Service Set relies on encoded
rotocol (RTSP). Generally, RTSP endpoints are described using a URN
e’

overy of available media streams, this Service Set includes a Digital Res

tream media generators to_register one or more available RTSP endpoints

5 use a tiered network, such that an internal subnet is used on-board a pl
r connecting; tor operator control units and other clients. As a result, inte
alid on thefexternal network, causing issues when media streams re
ce Setalso’includes the Port Mapper Service, capable of mapping networ|

stream provider that off¢rs- a’stream on an internal network can also request an external facing n
from the Port Mapper. Ttmwmmmmmmwmxm

the external address, or

4. SERVICE DEFINITI

he capabilities message
not be changed by a set
Herstand the fixed value.

ion types do not apply,
ent from the capabilities

ined herein focus on configuration of audio and'video sensors, such as caimeras and microphones.

data streams using the
of the form “rtsp://<ip-

burce Discovery Service

very Service within the AS5710JAUS Core Service Set, the DRDS provides a means for cameras,

at run-time. Clients can

those endpoint URNSs.along with the JAUS and Sensor IDs of the associat¢ services for configuring

atform while an external
nal addresses, such as
pister RTSP endpoints.
k traffic from an external

rnal éne, similar in behavior to Network Address Translation. In the nonpinal use case, a media

btwork address and port

both.

ONS

ing the internal address,

The following subsections provide a textual definition for each Service Definition in the JAUS Environment Sensing Service
Set. Corresponding JSIDL definitions are offered in the Appendix. Additional information on interpreting the service definition

elements may be found

4.1 AnalogVideo

name=AnalogVideo
version=2.0

in [JSIDL].

id=urn:jaus:jss:environmentSensing:AnalogVideo
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4.1.1 Description
This service provides access to the capabilities and configuration of the analog visual sensor, allowing the controlling

component to set the visual sensor to a particular operational profile. The actual transmission of the video stream is outside
the scope of this service.

4.1.2 Assumptions
Messages may be delayed, lost, or reordered.
4.1.3 References

Inherits-from=visualSensor
version=2.0
id=urn:jaus:jss:environmentSensing:VisualSensor

4.1.4 Vocabulary

Table 1 - AnalogVideo service message vocabulary.

Message ID (hex) ‘Name Command
Input Set

0806 SetAnalogVideoSensorConfiguration true

2811 QueryAnalogVideoSensorConfiguration falsg

2810 QueryAnalogVideoSensorCapabilities fals¢
Output Set

4811 ReportAnalogVideoSensorConfiguration false

4810 ReportAnalogVideoSensorCapabilities false

4.1.5 Encoding
4151 Input Set

4.1.5.1.1 ID 0806: SetAnalogVideoSensgrConfiguration

This message is used to|set the configuration of the analog video sensor associated with the servicg¢. Configuration is based
on each sensor’s capalhilities as described in the Report Analog Video Sensor Capabilities message. This message shall
cause the receiving sefvice tosreply to the sender with a Confirm Sensor Configuration message. If the configuration
specified is invalid for a| given{sensor ID, the confirm message shall contain an Analog Video Erfor Record for the given
Sensor ID however othdrvalid, configurations specified shall be set (if they exist).
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Table 2 - SetAnalogVideoSensorConfiguration message encoding

body

- sequence hame = AnalogvideoSensorConfigurationSeguence
|: record name = RequestldRec

list name = AnaslogvideoSensorlist

{count_field = unsigned short integer)
record name = AnalogvideoSensorConfigurationRec

Record Name = RequestldRec

AnalogFormat

Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = AnalogVideoSensorConfigurationRec
Field # Name Type Units Optional |Interpretation
1 <fixed field> unsigned short integer one false ID of the sehsor.|Zero is not a valid ID in this
SensoﬁD messade Value ket, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Valué€ set, offsetffalse, ranges/enums:

0= NTSC-M

1= NTSC-J

2= PAL-N

3= PAL-M

4= SECAM-L
5= SECAM-B/G

41512 ID2811: QY

This message shall cau
message.

eryAnalogVideoSensorConfiguration

Ee the receiving service to reply to the requestor with a Report Analog Vid

Table 3 - QueryAnalogVideoSensorConfiguration message encoding|

b0 Sensor Configuration

body

L list marne = Sensorldlist
togunt_field = unsigned short integer)
record name = SensorlDQueryRec

Record Name = SensorlDQueryRee
Field #/Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor peing queried. Zero is used
SensorlD to query all sensprs associated with this
service.
Value set_offset*false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
4.1.5.1.3 ID 2810: QueryAnalogVideoSensorCapabilities

This message shall cause the receiving service to reply to the requestor with a Report Analog Video Sensor Capabilities

message.
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Table 4 - QueryAnalogVideoSensorCapabilities message encoding

body
L list name = SensorldList
{count_field = unsigned short integer)
record name = SensorlDQueryRec

Record Name = SensorlDQueryRec

Field #/Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.
Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
4.1.5.2 Output Set
4.1.5.2.1 1D 4811: RgportAnalogVideoSensorConfiguration

This message is sent in|response to a Query Analog Video Sensor Configuration méssage. It is populated with the current
sensor configuration (pgr sensor ID) as defined in the table below.

Table 5 - ReportAnalogVideoSensorConfiguration’/nmessage encoding

body
L list name = AnalogvideoSensorConfigurationList
tcount field = unsigned shotinteger)
record name = AnalogideoSensorConfigurationRec

Record Name = AnalogVideoSensorConfigurationRec

Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor.(Zero is not a valid ID in this
SensoﬁD message. Value ket, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false B/alkleT ;Eé:t Iaffset“false, ranges/enums:
AnalogFormat 1= NTSO
2= PAL-N
3= PAL-M
4= SECAM-L
5= SECAM-B/G

41522 ID4810: Re

partAnalogVideoSensorCapabilities

This message is used to report the sensors’ capabilities upon receipt of a Query Analog Video Sensor Capabilities message.
Capabilities include sensor properties, values and ranges which can be modified by the Set Analog Video Sensor

Configuration message.
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Table 6 - ReportAnalogVideoSensorCapabilities message encoding

body

L list name = AnalogvideoSensorCapabilitiesList
{count_field = unsigned short integer)
record name = AnalogvideoSensorCapahilitiesRec

Record Name = AnalogVideoSensorCapabilitiesRec

Field #

Name

Type

Units Optional |Interpretation

1

<fixed_field>
SensorlD

unsigned short integer

one false ID of the sensor. Zero is not a valid ID in this

message. Value set, offset=false,
ranges/enums:[1,65535]

<bit_field>

SupportedAnalogFormats

unsigned byte

bit field |false Bits 0..0, NTSCM:

0= Unsupported

T= Supported
Bits 1..1, NFSCJ

0= UnsUpported
1= Supported
Bits 22.2, PALN:

0= Unsupported
1= Supported
Bits 3..3, PALM:

0= Unsupported
1= Supported
Bits 4..4, SECAML:

0= Unsupported
1= Supported
Bits 5..5, SECAMBG:

0= Unsupported
1= Supported

Value set, offset=false,

Value set;offsettfalse,

Value set, offset}false,

Value set, offsetFfalse,

Value set, offset}false,

Value set, offset}false,

ranges/enums:

ranges/enums:

ranges/enums:

ranges/enums:

ranges/enums:

ranges/enums:

4.1.6 Protocol Behavi

or

trans

port.Receiving

ev

bnts.Ready /.

hccessCtrl.NotControlled

(A

accessCtrl.Controlled

Default A

Default A B

Figure 1 - AnalogVideo service protocol behavior
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Table 7 - AnalogVideo service state transitions

Start |Trigger Conditions Actions

State

A QueryAnalogVideoSensorCapabilities sendReportAnalogVideoSensorCapabilities (
msg,transportData )

A QueryAnalogVideoSensorConfiguration sendReportAnalogVideoSensorConfiguration (
msg,transportData )

B SetAnalogVideoSensorConfiguration isControllingClient(  |sendConfirmSensorConfiguration ( msg,

transportData ) transportData ) ,
updateAnalogVideoSensorConfiguration ( msg )
Table 8 - AnalogVideo service conditions
Condition Interpretation

isControllingClient( tran|

sportData ) True if the message that triggered the transition_is rec

that is in control of this service.

bived from the client

Table 9 - AnalogVideo service transition actions

Action Interpretation

sendReportAnalogVidepSensorCapabilities Send a ReportAnalogVYideoSensorCapabilities message
sendReportAnalogVidepSensorConfiguration Send a ReportAnalogVideoSensorConfiguratipn message
sendConfirmSensorConfiguration Send sendConfirmSensorConfiguration message
updateAnalogVideoSer|sorConfiguration Update thedsensor user controllable configurafion parameters

according to the ones specified.

4.2 DigitalAudioOutpd

name=DigitalAudioOutp
version=2.0

id=urn:jaus:jss:environm
4.2.1 Description

The Digital Audio Outpu

—

ut

entSensing:DigitalAudioOutput

[ Service.allows a client to specify an RTSP stream as an audio source. Tk

connect, decode, and p
audio to a speaker or a

lay thé specified stream, presumably over one or more speakers. This ¢
nungiator on the platform, or playback a prerecorded message. The Capa3

e service is expected to
an be used to send live
bilities message can be

used to determine what|codecs the implementation supports.

4.2.2 Assumptions

Messages may be delayed, lost, or reordered.

4.2.3 References

Inherits-from=accessCo
version=1.1

ntrol

id=urn:jaus:jss:core:AccessControl
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4,24 Vocabulary

Table 10 - DigitalAudioOutput service message vocabulary

Message ID (hex) ‘Name Command
Input Set

0818 SetDigitalAudioOutputSource true
2818 QueryDigitalAudioOutputSource false
2819 QueryDigitalAudioOutputCapabilities false
Output Set

0801 ConfirmSensorConfiguration false
4818 ReportDigitalAudioOutputSource false
4819 ReportDigitalAudioOutputCapabilities fals¢
4,25 Encoding

4251 Input Set

42511 ID 0818:; SetDigitalAudioOutputSource

This message is used t¢ specify the stream source to play. Note that the specified stream must npt require a DNS lookup

to resolve.

Table 11 - SetDigitalAudioOutputSource message encoding

body

L sequence name = DigifalaudioOutputSeq

record name =RequestidRec

list name = DigitalAudioOutputSourcelist
tcount_field = unsigned short integer)

record name = DigitalaudioOutputSourceRec

Record Name = RequestildRec

Field # |[Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = DigitalAudioOutputSourceRec
Field # |[Name Type Units Optional [Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor.|Zero is not a valid ID in this
SensorlD messe ge—Vatue-set, offset=false,
ranges/enums:[1,65535]
2 <variable_length_string> |variable length string (byte[]) |N/A false URL of the source of the stream. This URL
StreamURL should not require a DNS to resolve; hence,
an IP address should be substituted for a host
name.
(Length min..max = 0..255)
3 <fixed_field> unsigned byte one false Specifies behavior for RTSP streams that
Repeat have a finite play time.
Value set, offset=false, ranges/enums:
0= PlayOnce
1= RepeatUntiINewStreamSpecified
4 <fixed_field> unsigned short integer percent false The gain or volume applied to the input as a
Volume percent. A value of 0% indicates that no
output signal is generated, while a value of
100% indicates that maximum amplification is
applied to the input.
(scaled range = [0,100], round )



https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL

ASG060™A

Page 17 of 237

4251.2

ID 2818: QueryDigitalAudioOutputSource

This message is used to query the stream source currently being played for each sensor.

Table 12 - QueryDigitalAudioOutputSource message encoding

body

L record name = QueryDigitalAudioRec

Record Name = QueryDigitalAudioRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.
Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
4.251.3 ID 2819: QyeryDigitalAudioOutputCapabilities

This message is used

Table 13 - QueryDigitalAudioOutputCapabilities\message encoding

fo query the full set of capabilities (supported performance. levels) for g
SensorlD of zero may bg used to query all sensors supported by the service in a’single message.

ne or more sensors. A

body

L record name = QueryDigitaltudioRec

Record Name = QuerypPigitalAudioRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor peing queried. Zero is used
SensorlD to query all sensprs associated with this
service.
Value set, offsetffalse, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
4252 Output Set
42521 ID 0801: CdnfirmSensorConfiguration

This message is used td

notifya‘client component that the configuration has been received with thie

corresponding set mesgagewith Request ID matching the value of field 1 of this message. If th
request is deemed vali.mm&wmjﬁm@mmmj

values specified in the
specified configuration

inatorlD) of the sensor (or
illuminator) for which the configuration was successfully set. If the requested configuration is invalid, one of the ErrorRec
types shall be returned (depending on the source message) with an error code and description of the configuration setting
which was deemed invalid.
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Table 14 - ConfirmSensorConfiguration message encoding

body

L sequence name = ConfirmSensorConfigurationSeguence

=

record name = RequestidRec
list name = ConfirmSensorList

tcount_field = unsigned short integer)
variant name = ConfirmSensorConfigurationariant
(vtag_field = unsigned byte)

— record name = SensorldRec

— record name = RangeSensorErrorRec

— record name = VisualSensorErrorRec

— record name = DigitalvideoSensorErrorRec

— record name = AnalogyideoSensorErrorRec

— record name = StillmageSensorErrorRec
L — recard name I—I?ﬁd"..firiﬂ-nlznr*nHingFrrnarr

— record name = DigitalfudioSensorErrorRec
— record name = DigitalAudioOutputErrorRec
— record name = ‘YideollluminatorErrorRec
Record Name = RequestidRec
Field # Name Type Units Optional _{interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = SensorldRec
Field #|Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor| Zero is not a valid ID in this
SensorlD message. Value|set, offset=false,
ranges/enums:[1,65535]
Record Name = RangeS¢nsorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integér one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value|set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offsetFfalse, ranges/enums:
RangeSensorErrgrCode 0= Unknown Sepsor ID
1= Invalid Horizgntal Field of View
2= Invalid Verticgl Field of View
3= Invalid Update Rate
4= Invalid Sensqr Range
5= Invalid Sensqr State
6= Multiple Invaljd Parameters
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = VisualSensorErrorRec
Field #|Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
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2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VisualSensorErrorCode 0= Unknown Sensor ID
1= Invalid Sensor State
2= Invalid Zoom Mode
3= Invalid Zoom Value
4= Invalid Focus Mode
5= Invalid Focus Value
6= Invalid White Balance
7= Invalid Imaging Mode
8= Invalid Exposure Mode
9= Invalid Metering Mode
10= Invalid Shutter Speed
11= Invalid Aperture Value
12= Invalid Light Sensitivity
13= Invalid Image Stabilization
14= Invalid Horizontal FOV
15= Invalid Vertical FOV
16= Multiple Invalid Parameters
255= Unknown Error / Fault
3 <variable_length_string> variable length string (byte[]) [IN/A false (Length mif e = 0..255)
ErrorMessage
Record Name = DigitalVideoSensorErrorRec
Field # Name Type Units Optional {Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset-false, ranges/enums:
DigitalVideoErrorCode 0= Unknown Sefsor ID
1= Invalid Minimum Bit Rate
2= Invalid Maxinjum Bit Rate
3= Requested Ffame Rate Too Low
4= Requested Ffame Rate Too High
5= Invalid Framg Size
6= Invalid Formgt
7= Multiple Invaljd Parameters
255= Unknown [Error / Fault
3 |<variable_length_string> variable length strifig*(byte[]) | N/A false (Length min..may = 0..255)
ErrorMessage
Record Name = AnalogVideoSensorErrorRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor{ Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset-false, ranges/enums:
AnalogVideoErrofCode 0= Unknown Sefsor ID
1= Invalid Format
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) [N/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = StilllmageSensorErrorRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
StilllmageErrorCode 0= Unknown Sensor ID
1= Invalid Frame Size
2= Invalid Format
3= Multiple Invalid Parameters
255= Unknown Error / Fault
3 <variable_length_string> variable length string (byte[]) [IN/A false (Length min..max = 0..255)
ErrorMessage
Record Name = H264VideoEncodingErrorRec
Field # Name Type ‘Units Optional |Interpretation
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ErrorMessage

1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
H264VideoEncodingErrorCode 0= Unknown Sensor ID
1= Invalid Profile
2= Invalid Preset
3= Invalid GroupOfPictures
4= Invalid GDR
5= Invalid RegionOfinterest
6= Invalid IntraMacroRefresh
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..max = 0..255)
ErrorMessage
Record Name = DigitalAudioSensorErrorRec
Field # [Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor{ Zero is not a valid ID in this
SensorlD message..\alue|set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value(set, offset-false, ranges/enums:
DigitalAudioSensprErrorCode 07,Unknown Sefsor ID
1="nvalid BitRafe
2= Invalid Formgt
3= Invalid Samp|eRate
4= Invalid BitDepth
5= Invalid EncodingQuality
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = DigitalAudioOutputErrorRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offsetffalse, ranges/enums:
DigitalAudioOutplitErrorCode 0= Unknown Sepsor ID
1= Stream Not Hound
2= Stream Not Jupported
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = VideollluminatorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false
llluminatorID
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VideollluminatorErrorRecCode 0= Unknown Sensor ID
1= Unsupported Mode
2= Unsupported Beam Width
3= Unsupported Beam Height
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..max = 0..255)



https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL

ASG060™A

Page 21 of 237

42522

ID 4818: ReportDigitalAudioOutputSource

This message is used to report the stream currently being played for each queried sensor. An empty StreamURL implies
that no stream is being played.

Table 15 - ReportDigitalAudioOutputSource message encoding

body
L list name = DigitalAudioOutputSourcelist
(count field = unsigned short integer)
record name = DigitalfudioOutputSourceRec

Record Name = DigitalAudioOutputSourceRec

Field |Name Type Units Optional |Interpretation
#
1 <fixed field> unsigned short integer one false ID of the sensomn{Zero is not a valid ID in this
SensoﬁD messagerValue [set, offset=false,
ranges/enums:[1,65535]
2 |<variable_lengdth_string>|variable length string N/A false U|$L sz thfté sourde Oféflllessttream- IThiShURL
should not require a o resolve; hence,
StreamURL (byte(l) an IP address sHould be substituted for a host
nhame.
(Length min..mak = 0..255)
3 <fixed field> unsigned byte one false Specifies behavipr for RTSP streams that
Repeat_ have a finite play time.
Value set, offsetffalse, ranges/enums:
0= PlayOnce
1= RepeatUntilNewStreamSpecified
4 |<fixed_field> unsigned short integer percént |false The gain or volume applied to the input as a
Volume percent. A value[of 0% indicates that no
output signal is denerated, while a value of
100% indicates that maximum amplification is
applied to the input.
(scaled range = [0,100], round )
4.25.2.3 1D 4819: RgportDigitalAudioOutputCapabilities

This message is used tdg

report full set of capabilities (supported performance levels) for one or mg

Table 16 - ReportDigitalAudioOutputCapabilities message encoding

re sensors.

bady

Llist name = DigitalAudioDutputCapabilitiesList

(count_field = unsigned short integer)

record name = DigitalAudioOutputCapabilitiesRec

Record Name = DigitalAudioOutputCapabilitiesRec

MaximumAllowedBitRate

Field # Name Type Units Optional |Interpretation

1 <presence_vector> unsigned byte

2 <fixed field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensoﬁD message. Value set, offset=false,

ranges/enums:[1,65535]

3 |<fixed_field> unsigned short integer one true kilobits per second
MinimumAllowedBitRate

4 |<fixed_field> unsigned short integer one true kilobits per second
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5 |<bit_field>
SupportedDigitalFormats

unsigned integer

bit_field

true

Bits 0..0, LPCM_PCM:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 1..1, AIFF:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 2.2, WAV:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 3..3, ALAC:

Value set, offset=false, ranges/enums:
1= SUPPORTED

0= NOT_SUPPORTED

Bits 4..4, FLAC:

Value set, offset=false, ranges/enums:

U= NOT_SUPPQRTED
1= SUPPORTEE
Bits 5..5, RealAugdio:

Value sety offsetffalse, ranges/enums:

0= NQT), SUPPQ
1=.SUPPORTEQ
Bits’6..6, WMAQ |
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 7..7, TrueAu|
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 8..8, DolbyD
Value set, offset]
0= NOT_SUPPQ
1= SUPPORTEQ
Bits 9..9, DTS:
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 10..10, MP2
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 11..11, MP3
Value set, offset]
0= NOT_SUPPQ
1= SUPPORTEQ
Bits 12..12, AAC
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTED
Bits 13..13, AAC

RTED

|Lossless:
tfalse, ranges/enums:
RTED

dio:
tfalse, ranges/enums:
RTED

gital:
tfalse, ranges/enums:
RTED

tfalse, ranges/enums:
RTED

tfalse, ranges/enums:
RTED

tfalse, ranges/enums:
RTED

| MPEG2:

tfalse, ranges/enums:

RTED

| MPEG4:

Value set_offsetd

tfalse, ranges/enums:

0= NOT_SUPPORTED

1= SUPPORTED

Bits 14..14, VORBIS:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 15..15, WMA:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 16..16, Speex:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

<fixed_field>
MinSampleRate

unsigned integer

one

true

Samples per second

<fixed_field>
MaxSampleRate

unsigned integer

one

true

Samples per second
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<bit_field>

unsigned short integer bit_field |true Bits 0..0, EIGHT_BITS:

SupportedBitDepths Value set, offset=false, ranges/enums:

0= NOT_SUPPORTED

1= SUPPORTED

Bits 1..1, TEN_BITS:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 2.2, TWELVE_BITS:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 3..3, FOURTEEN_BITS:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 4..4, SIXTEEN_BITS:

Value set, offset=false, ranges/enums:

0= NOT_SUPPQRTED
1= SUPPORTEH
Bits 5.5, TWENTY_BITS:

Value sety offsetffalse, ranges/enums:
0= NQT), SUPPQRTED
1=-SUPPORTEL
Bits’6..6, TWENTY_FOUR_BITS:
Value set, offsetffalse, ranges/enums:
0= NOT_SUPPQRTED

1= SUPPORTEL
Bits 7..7, THIRTY_TWO_BITS:

Value set, offsetffalse, ranges/enums:
0= NOT_SUPPQRTED

1= SUPPORTEL

4.2.6

Protocol Behavi

or

trans

port.Receiving

ev

ents.Ready /.

hccessCtrl.NotCGontrolled accessCtrl.Controlled

Default A Default A B

Figure 2 - DigitalAudioOutput service protocol behavior


https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL ASG060™A Page 24 of 237

Table 17 - DigitalAudioOutput service state transitions

Start |Trigger Conditions Actions

State

A QueryDigitalAudioOutputSource sendReportDigitalAudioOutputSource ( msg,
transportData )

A QueryDigitalAudioOutputCapabilities sendReportDigitalAudioOutputCapabilities (
msg,transportData )

B SetDigitalAudioOutputSource isControllingClient( playStream ( msg ),

transportData ) sendConfirmSensorConfiguration ( msg,

transportData )

Table 18 - DigitalAudioOutput service conditions

Condition Interpretation

isControllingClient( transportData ) True if the command message was received frofirthe [client currently
controlling this component.

Table 19 - DigitalAudioOutput service transition actions

Action Interpretation

sendReportDigitalAudidOutputSource Send a ReportDigitalAudioOutputSource message to querying client

sendReportDigitalAudidOutputCapabilities Send a ReportDigitalAudioOutputCapabilities message to querying client

playStream Begin playback for.ahy sensor IDs with valid and gupported streams
specified in the message with the given repeat behavior and volume.

sendConfirmSensorConfiguration Send sendConfirmSensorConfiguration message with confirmation or
error code foreach specified sensor 1D

4.3 DigitalAudioSensgr

name=DigitalAudioSengor
version=2.0
id=urn:jaus:jss:environnentSensing:DigitalAudioSensor

4.3.1 Description
The Digital Audio Sensdr Service provides a means of configuring a digital audio stream, often fron a microphone or other

source. Note that the transport.of the digitized audio stream itself is not covered by this service, ang may use existing audio
networking standards sych as-RTSP.

4.3.2 Assumptions

Messages may be delayed, lost, or reordered.

4.3.3 References

Inherits-from=AccessControl
version=1.1
id=urn:jaus:jss:core:AccessControl
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4.3.4 Vocabulary
Table 20 - DigitalAudioSensor service message vocabulary
Message ID (hex) ‘Name Command
Input Set
080F SetDigitalAudioSensorConfiguration true
2817 QueryDigitalAudioSensorCapabilities false
280F QueryDigitalAudioSensorConfiguration false
Output Set
0801 ConfirmSensorConfiguration false
4817 ReportDigitalAudioSensorCapabilities false
480F ReportDigitalAudioSensorConfiguration fals¢
4.3.5 Encoding
4.3.51 Input Set
4.3.5.1.1 ID 080F: SgtDigitalAudioSensorConfiguration

This message is used t¢ set the current configuration for one or more audio sensors. Each Set message contains a local
request ID; this ID is refurned by the corresponding SetDigitalAudioSensorConfigurationResponse message and may be
used by the client to cogrdinate requests and responses.

Table 21 - SetDigitalAudioSensorCorifiguration message encoding

body
L sequence name = DigitakiudioSensorConfigurationSeq

record name = ReduestidRec

list name = DigitalAudicSensorConfigurationlist

(count field = unsigned short integer)

record\name = DigitalAudioSensorConfigurationRec

Record Name = RequgstldRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = DigitalAudioSeénsorConfigurationRec
Field # Name Type Units Optional |Interpretation
1 <presence_vector> unsigned byte
2 <fixed field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensoﬁD message. Value set, offset=false,
ranges/enums:[1,65535]
3 |<fixed_field> unsigned short integer one true The gain or volume applied to the input as a
Sensitivity percent. A value of 0% indicates that no
output signal is generated, while a value of
100% indicates that maximum amplification is
applied to the input.
(scaled range = [0,100], round )
4  |<fixed_field> unsigned short integer one true gilobits per Seconld- Diffs/rent t:?inBang max
f. ; itrates may result in a Variable Bit Rate
MinimumBitRate (VBR) stream, if supported.
5 |<fixed_field> unsigned short integer one true Eiltobtits per Seconﬁ-_ Diffs/rent g?inBé}tan{ Tax
; : itrates may result in a Variable Bit Rate
MaximumBitRate (VBR) stream, if supported.
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6 |<fixed_field>
DigitalFormat

unsigned byte

one

true

Value set, offset=false, ranges/enums:
0= LPCM_PCM

1= AIFF

2= WAV

3= ALAC

4=FLAC

5= RealAudio

6= WMA9_LOSSLESS
7= TrueAudio

8= DolbyDigital

9= DTS

10= MP2

11= MP3

12= AAC_MPEG2

13= AAC_MPEG4

14= VORBIS

15= WMA

16= Speex

7  |<fixed_field>
SampleRate

unsigned integer

one

true

Samples per second

8 |<fixed_field>
BitDepth

unsigned byte

one

true

Value-set) offsetffalse, ranges/enums:
0= EIGHT_BITS
17EN_BITS
2= TWELVE_BITS
3= FOURTEEN_BITS
4= SIXTEEN_BITS
5= TWENTY_BITS

6= TWENTY_FQJQUR_BITS
7= THIRTY_TWQ_BITS

9 |<fixed_field>

EncodingQuality

unsigned byte

one

true

Value set, offsetffalse, ranges/enums:
0= Best

1= Better

2= Good

3= Average
4= Adequate
5= Poor

6= Worst

43512 ID2817: Qu

This message is used
SensorlD of zero may b

eryDigitalAudioSensorCapabilities

Table 22 - QueryDigitalAudioSensorCapabilities message encoding

to query the full setsof capabilities (supported performance levels) for gne or more sensors. A
b used to query all sehsors supported by the service in a single message.

body

L record name = QueryDigitaltudioSensorRec

Record Name = Quern

nigifnlAl 1dioSensorRec

Field #Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.
Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
4.3.5.1.3 ID 280F: QueryDigitalAudioSensorConfiguration

This message is used to query the current configuration (active performance level) for one or more sensors. A SensorID of
zero may be used to query all sensors supported by the service in a single message.


https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL

ASG060™A

Page 27 of 237

Table 23 - QueryDigitalAudioSensorConfiguration message encoding

body
L record name = QueryDigitalAudioSensorRec

Record Name = QueryDigitalAudioSensorRec

Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.
Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
4352 Output Set
4.3.5.2.1 ID 0801: CdnfirmSensorConfiguration

This message is used td
corresponding set mesg
request is deemed vali
illuminator) for which th
types shall be returned

which was deemed inva

notify a client component that the configuration has been received with th
age with Request ID matching the value of field 1 of this message. If th
1, the SensorldRec is returned with the matching SensorlD. (or illumina
p configuration was successfully set. If the requested canfiguration is inva
depending on the source message) with an error codé and description of
id.

Table 24 - ConfirmSensorConfiguration message encoding

e values specified in the

specified configuration
orlD) of the sensor (or
lid, one of the ErrorRec
the configuration setting

body
L sequence name = ConfirmSensorConfigurationSeguence
record name = RequestidRec
list name = ConfirmSersorlist
tcount_field = umsigned short integer)
variant name-= ConfirmSensorConfigurationariant
(vtag_field = unsigned byte)
— record name = SensorldRec
— record name = RangeSensorErrorRec
—£ pecord name = VisualSensorErrorRec
—* record name = DigitalvVideoSensorErrorRec
— record name = AnalogyideoSensorErrorRec
— record name = StillmageSensorErrorRec
— record name = H264VideoEncodingErrorRec
— record name = DigitalfudioSensorErrorRec
— record name = DigitalAudioOutputErrorRec
— record name = VideollluminatorErrorRec

Record Name = RequestldRec

Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = SensorldRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
Record Name = RangeSensorErrorRec
Field #|Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
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2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
RangeSensorErrorCode 0= Unknown Sensor ID
1= Invalid Horizontal Field of View
2= Invalid Vertical Field of View
3= Invalid Update Rate
4= Invalid Sensor Range
5= Invalid Sensor State
6= Multiple Invalid Parameters
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..max = 0..255)
ErrorMessage
Record Name = VisualSensorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offsetffalse, ranges/enums:
VisualSensorErrgrCode 0= Unknown ‘Sefisor ID
1= Invalid(Sensqr State
2= Inyalid Zoom|Mode
3= Invalid Zoom|Value
4%(Invalid Focug Mode
5= Invalid Focuq Value
6= Invalid White|Balance
7= Invalid Imaging Mode
8= Invalid Expodqure Mode
9= Invalid Meter|ng Mode
10= Invalid Shutter Speed
11= Invalid Aperture Value
12= Invalid Ligh{ Sensitivity
13= Invalid Imade Stabilization
14= Invalid Horizontal FOV
15= Invalid Vertical FOV
16= Multiple Invalid Parameters
255= Unknown Frror / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = DigitalVideoSensorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned)short integer one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offsetffalse, ranges/enums:
DigitalVideoError{Code 0= Unknown Sefsor ID
1= Invalid Minimum Bit Rate
2= Invalid Maxinpjum Bit Rate
3= Requested Ffame Rate Too Low
4= Requested Ffame Rate Too High
S=tnvatidFrame Size
6= Invalid Format
7= Multiple Invalid Parameters
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..max = 0..255)
ErrorMessage
Record Name = AnalogVideoSensorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
AnalogVideoErrorCode 0= Unknown Sensor ID
1= Invalid Format
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..max = 0..255)

ErrorMessage



https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL ASG6060™A Page 29 of 237
Record Name = StilllmageSensorErrorRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
StilllmageErrorCode 0= Unknown Sensor ID
1= Invalid Frame Size
2= Invalid Format
3= Multiple Invalid Parameters
255= Unknown Error / Fault
3 <variable_length_string> variable length string (byte[]) [IN/A false (Length min..max = 0..255)
ErrorMessage
Record Name = H264VideoEncodingErrorRec
Field #|Name Type Units ional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor| Zero is not a valid ID in this
SensorlD message-Value[set, offset=false,
rangesfenums:[1,65535]
2 <fixed_field> unsigned byte one false Valuelset, offsetfFfalse, ranges/enums:
H264VideoEncodingErrorCode 07 Unknown Sefsor ID
1="Invalid Profile
2= Invalid Prese
3= Invalid GrougOfPictures
4= Invalid GDR
5= Invalid RegiohOflnterest
6= Invalid IntraMacroRefresh
255= Unknown Frror / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = DigitalAudioSensorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value|set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offsetffalse, ranges/enums:
DigitalAudioSensprErrorCode 0= Unknown Sefsor ID
1= Invalid BitRate
2= Invalid Formgt
3= Invalid Samp|eRate
4= Invalid BitDepth
5= Invalid EncodingQuality
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = DigitalAudioQutputErrorRec
Field # Name Type Units Optional [Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
DigitalAudioOutputErrorCode 0= Unknown Sensor ID
1= Stream Not Found
2= Stream Not Supported
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..max = 0..255)
ErrorMessage
Record Name = VideollluminatorErrorRec
Field #|Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false
llluminatorID
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2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VideollluminatorErrorRecCode 0= Unknown Sensor ID
1= Unsupported Mode
2= Unsupported Beam Width
3= Unsupported Beam Height
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..max = 0..255)
ErrorMessage
4.3.5.2.2 1D 4817: ReportDigitalAudioSensorCapabilities

This message is used to report full set of capabilities (supported performance levels) for one or more sensors.

Table 25 - ReportDigitalAudioSensorCapabilities message encoding

body

L list name = DigitaltudioSensorCapahilitiesList

(count field = unsigned short integer)

raecord name = DigitalAdudioSensorCapahilitiesRee

Record Name = Digital

JAudioSensorCapabilitiesRec

MaximumAllow

pdBitRate

Field #/Name Type Units Optional“{Interpretation

1 <presence_vector> unsigned byte

2 |<fixed_field> unsigned short integer one false ID of the sensor.(Zero is not a valid ID in this
SensoﬁD message. Value ket, offset=false,

ranges/enums:[1,65535]

3 |<fixed_field> unsigned short integer one true kilobits per second
MinimumAllowgdBitRate

4 |<fixed_field> unsigned short integer ohe true kilobits per second
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5 |<bit_field>
SupportedDigitalFormats

unsigned integer

bit_field

true

Bits 0..0, LPCM_PCM:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 1..1, AIFF:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 2.2, WAV:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 3..3, ALAC:

Value set, offset=false, ranges/enums:
1= SUPPORTED

0= NOT_SUPPORTED

Bits 4..4, FLAC:

Value set, offset=false, ranges/enums:

U= NOT_SUPPQRTED
1= SUPPORTEE
Bits 5..5, RealAugdio:

Value sety offsetffalse, ranges/enums:

0= NQT), SUPPQ
1=.SUPPORTEQ
Bits’6..6, WMAQ |
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 7..7, TrueAu|
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 8..8, DolbyD
Value set, offset]
0= NOT_SUPPQ
1= SUPPORTEQ
Bits 9..9, DTS:
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTED
Bits 10..10, MP2
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 11..11, MP3
Value set, offset]
0= NOT_SUPPQ
1= SUPPORTEQ
Bits 12..12, AAC
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTED
Bits 13..13, AAC

RTED

|Lossless:
tfalse, ranges/enums:
RTED

dio:
tfalse, ranges/enums:
RTED

gital:
tfalse, ranges/enums:
RTED

tfalse, ranges/enums:
RTED

tfalse, ranges/enums:
RTED

tfalse, ranges/enums:
RTED

| MPEG2:

tfalse, ranges/enums:

RTED

| MPEG4:

Value set_offsetd

tfalse, ranges/enums:

0= NOT_SUPPORTED

1= SUPPORTED

Bits 14..14, VORBIS:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 15..15, WMA:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 16..16, Speex:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

<fixed_field>
MinSampleRate

unsigned integer

one

true

Samples per second

<fixed_field>
MaxSampleRate

unsigned integer

one

true

Samples per second
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Bits 0..0, EIGHT_BITS:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 1..1, TEN_BITS:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 2.2, TWELVE_BITS:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 3..3, FOURTEEN_BITS:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

Bits 4..4, SIXTEEN_BITS:

Value set, offset=false, ranges/enums:

8 |<bit_field>
SupportedBitDepths

unsigned short integer bit_field |true

U= NOT_SUPPQ
1= SUPPORTEH
Bits 5..5, TWENT
Value sét; offset]
0= NQT), SUPPQ
1=.SUPPORTEQ
Bits’6..6, TWENT
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 7..7, THIRT
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ

RTED

[Y_BITS:
tfalse, ranges/enums:
RTED

['Y_FOUR_BITS:
tfalse, ranges/enums:
RTED

_TWO_BITS:
tfalse, ranges/enums:
RTED

<bit_field>
SupportedQual

tyLevels

unsigned byte

bit_field

true

Bits 0..0, Best:
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 1..1, Better:
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 2..2, Good:
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 3..3, Averag
Value set, offset]
0= NOT_SUPP(Q
1= SUPPORTEQ
Bits 4..4, Adequa
Value set, offset]
0= NOT_SUPPQ
1= SUPPORTEQ
Bits 5..5, Poor:

tfalse, ranges/enums:
RTED

tfalse, ranges/enums:
RTED

tfalse, ranges/enums:
RTED

14

tfalse, ranges/enums:
RTED

te:
tfalse, ranges/enums:
RTED

Vdlue S€el, OITSel-

~false, ranges/enums:

0= NOT_SUPPORTED

1= SUPPORTED

Bits 6..6, Worst:

Value set, offset=false, ranges/enums:
0= NOT_SUPPORTED

1= SUPPORTED

4.3.5.2.3 ID 480F: ReportDigitalAudioSensorConfiguration

This message is used to report the current configuration for one or more audio sensors.
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Table 26 - ReportDigitalAudioSensorConfiguration message encoding

body
L list name = DigitaltudioSensorConfigurationList
{count_field = unsigned short integer)
record name = DigitalAudioSensorConfigurationRec

Record Name = DigitalAudioSensorConfigurationRec
Field # Name Type
1 <presence_vector> unsigned byte

2 |<fixed_field> unsigned short integer
SensorlD

Units Optional |Interpretation

ID of the sensor. Zero is not a valid ID in this
message. Value set, offset=false,
ranges/enums:[1,65535]

one false

<fixed_field>

unsigned short integer

one

true

The gain or volume applied to the input as a

Sensitivity

percent—A-vatue
output signal isg
100% indjcates’t
appliedcite the ing
(scaléd-range =

f 0% indicates that no
enerated, while a value of
hat maximum amplification is
ut.

0,100], round )

<fixed_field>
MinimumBitRate

unsigned short integer

one

true

kilepits per seco
bitrates may resy
(VBR) stream, if

d. Different min and max
It in a Variable Bit Rate
supported.

<fixed_field>
MaximumBitRate

unsigned short integer

one

true

kilobits per seco
bitrates may resy
(VBR) stream, if

d. Different min and max
It in a Variable Bit Rate
supported.

<fixed_field>
DigitalFormat

unsigned byte

one

frue

Value set, offset]
0= LPCM_PCM
1= AIFF

2= WAV

3= ALAC

4= FLAC

5= RealAudio
6= WMA9_LOS{
7= TrueAudio
8= DolbyDigital
9= DTS

10= MP2

11= MP3

12= AAC_MPEGQG
13= AAC_MPEGQG
14= VORBIS
15= WMA

16= Speex

tfalse, ranges/enums:

LESS

AN

<fixed_field>
SampleRate

unsigned integer

one

true

Samples per sed

ond

<fixed_field>
BitDepth

unsigned byte

one

true

Value set, offset]

tfalse, ranges/enums:

0= EIGHT_BITS

= TEN_BITOo

2= TWELVE_BITS
3= FOURTEEN_BITS

4= SIXTEEN_BITS

5= TWENTY_BITS

6= TWENTY_FOUR_BITS
7= THIRTY_TWO_BITS

<fixed_field>
EncodingQuality

unsigned byte

one

true

Value set, offset=false, ranges/enums:
0= Best

1= Better

2= Good

3= Average

4= Adequate

5= Poor

6= Worst



https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL

ASG060™A

Page 34 of 237

4.3.6 Protocol Behavior

transport.Receiving

events.Ready /.

accessCtrl.NotControlled

Default

Default

accessCtrl.Controlled

A, B

Figure 3 - DigitalAudioSensor service protocol behavior

Table 27 - DigitalAudioSensor service state transitions

msg, transportData )

Start |Trigger Conditions Actions

State

A QueryDigitalAudlioSensorCapabilities sendReportDigitalAudioSensorCapabilities (
msg, transportData )

A QueryDigitalAudlioSensorConfiguration sendReportDigitalAudigSensorConfiguration (

B SetDigitalAudio

SensorConfiguration

isControllingClient(
transportData )

setConfiguration ( msg
sendConfirmSensorCor
transportData )

figuration ( msg,

Table 28 -)DigitalAudioSensor service conditions

Condition

Interpretation

isControllingClient( tran|

sportDatd )

True if the command message was received from the client currently
controlling this component.

Table 29 - DigitalAudioSensor service transition actions

Action

Interpretation

sendReportDigitalAudioSensorCapabilities

client

Send a ReportDigitalAudioSensorCapabilities message to querying

sendReportDigitalAudioSensorConfiguration

client

Send a ReportDigitalAudioSensorConfiguration message to querying

setConfiguration

Update the settings for any sensor IDs with valid and supported
configurations specified in the message

sendConfirmSensorConfiguration

Send sendConfirmSensorConfiguration message with confirmation or
error code for each specified sensor ID
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4.4 DigitalResourceDiscovery

name=DigitalResourceDiscovery
version=2.0
id=urn:jaus:jss:environmentSensing:DigitalResourceDiscovery

4.41 Description

The Digital Resource Discovery service provides a mechanism for SAE JAUS-based components to discover network
entities that transmit digital data streams (usually video and/or audio) and files in a standards-compliant format. Because of
the wide-spread support for numerous file transfer and streaming standards, this service does not propose a JAUS-specific
format for data; it only provides a discovery mechanism based on a Uniform Resource Locator (URL).

4.4.2 Assumptions

Messages may be delayed, lost, or reordered.

4.4.3 References
Inherits-from=Events
version=1.1
id=urn:jaus:jss:core:Events

444 Vocabulary

Table 30 - DigitalResourceDiscovery service message vocabulary

Message ID (hex) ‘Name Command
Input Set

2816 QueryDigitalResourceEndpoint false

0808 RegisterDigitalResourceEndpoint true

0809 RemoveDigitalResourceEndpoint true
Output Set

4816 ReportDigitalRésourceEndpoint falsg

080A ConfirmDigitalResourceEndpoint fals¢

4.4.5 Encoding

4451 Input Set

44511 ID 2816: Quet yDigi‘laiRcauumcE |dpui| it

Queries for a list of known digital resource endpoints.

Table 31 - QueryDigitalResourceEndpoint message encoding

body
(empty)

Empty message body
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4.4.51.2 |ID 0808: RegisterDigitalResourceEndpoint

Registers a digital resource server with the service. Each endpoint is represented by a URL; however, the URL shall not
require a Domain Name Service (DNS) to resolve. In addition, each stream may also specify a JAUS ID that hosts additional
SAE JAUS services for the configuration and control of the digital resource, as well as a ResourcelD that identifies the
stream source.

Table 32 - RegisterDigitalResourceEndpoint message encoding

body
L sequence name = RegisterDigitalResourceSeq
record name = RequestiDRec
record name = DigitalResourceEndpointRec
Record Name = RequestIDRec
Field |Name Type Units Optional |Interpretation
#
1 <fixed field> unsigned byte one false Client-provided IP to link the response to the
RequestID requsy
Record Name = DigitalResourceEndpointRec
Field [Name Type Units Optional |Interpretation
#
1 |<presence_veg¢tor> unsigned byte
2  |<fixed_field> unsigned byte one false B/alllieT gg, offsetffalse, ranges/enums:
ServerType 1= MPEG2_TS
2=FTP
3=SFTP
4=FTP_over_S$H
5= HTTP
6= HTTPS
7= SCP
8= CCSI (where JURL is of the form 'ip
address:port number' (no quotes))
[9,200] Reserveq for future use
[201,255] Reseryed for program or
implementation gpecific use
3 |<variable_lendth_string>|variable length string N/A false ggél()orfUEL;jlike c:escriptor in the ca%? of
of the digifal resource server. This
ServerURL (byte[]) should not requife a DNS to resolve; hence,
an IP address sHould be substituted for a host
name.
(Length min..max = 0..255)
4  |<bit_field> unsigned integer bit_field |true Bits 0..7, ComponentiD:
JAUS ID Value set, offsetffalse, ranges/enums:
— [0,255]
Bits 8..15, NodelD:
Value set, offset=false, ranges/enums:
[0,255]
Bits 16..31, SubsystemID:
Value set, offset=false, ranges/enums:
[0,65535]
5 |<fixed_field> unsigned short integer one true The ID used by the configuration and control
ResourcelD service to identify this source. This is the
SensorlD for visual sensors.
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44513

ID 0809: RemoveDigitalResourceEndpoint

Remove a previously registered digital resource transfer server from the service.

Table 33 - RemoveDigitalResourceEndpoint message encoding

body

L record name = RemoveDigitalResourceEndpointRec

Record Name = RemoveDigitalResourceEndpointRec

Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false Unique ID that was returned in the confirm
ID message
2 <fixed_field> unsigned byte one false Client provided ID to link the response to the
RequestID TEqUESt
4452 Output Set
44521 |ID 4816: RgportDigitalResourceEndpoint

Reports a list of known ¢
a Domain Name Servicq

igital resource servers. Each endpoint is represented by.a URL; however, the URL shall not require
(DNS) to resolve.

Table 34 - ReportDigitalResourceEndpoint-message encoding

body
L list name = DigitalResourceEndpaintList
{count_field = unsigngd byte

record name = DigitalResourceEndpointRec

Record Name = DigitalR¢g

sourceEndpointRec

ResourcelD

Field # [Name Type Units Optional |Interpretation
1 <presence_vector> unsigned byte
2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
ServerType 0= RTSP
1= MPEG2_TS
2=FTP
3= SFTP
4=FTP_over_SSH
5= HTTP
6=HTTPS
7= SCP
8= CCSI (where URL is of the form 'ip
address:port numbgr' (no quotes))
[9,200] Reserved for future use
[201,255] Reserved for program or
implementation specific use
3 <variable_length_string> |variable length string (byte[]) |N/A false URL (or URL-like descriptor in the case of
ServerURL CCsl) of the digital resource server. This should
not require a DNS to resolve; hence, an IP
address should be substituted for a host name.
(Length min..max = 0..255)
4 <bit_field> unsigned integer bit_field true Bits 0..7, ComponentID:
JAUS ID Value set, offset=false, ranges/enums:
- [0,255]
Bits 8..15, NodelD:
Value set, offset=false, ranges/enums:
[0,255]
Bits 16..31, SubsystemID:
Value set, offset=false, ranges/enums:
[0,65535]
5 <fixed_field> unsigned short integer one true The ID used by the configuration and control

service to identify this source. This is the
SensorlD for visual sensors.
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44522

ID 080A: ConfirmDigitalResourceEndpoint

Confirm a digital resource endpoint registration or removal. Provides a unique ID for referencing the server in the future.

Table 35 - ConfirmDigitalResourceEndpoint message encoding

body

L record name = ConfirmDigitalResourceEndpointRec

Record Name = ConfirmDigitalResourceEndpointRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false Unique ID identifying this resource endpoint
ID
2 <fixed_field> unsigned byte one false Client provided ID to link the response to the
RequestlD request
4.4.6 Protocol Behavipr
A
Figure 4 - DigitalResourceDiscovery service protocol behavior
Table 36 - DigitalResourceDiscovery service state transitions

Start |Trigger Conditions Actions

State

A QueryDigitalResourceEndpoint sendReportDigitalResourceEndpoj|nt ( msg,
transportData )

A RegisterDigitalResourceEndpoint AddDigitalResourceEndpoint (msg,transportData ) ,
sendConfirmDigitalResourceEndpgpint ( msg,
transportData )

A RemoveDigitalResourceEndpoint RemoveDigitatResourceEndpointimsg, transportData),
sendConfirmDigitalResourceEndpoint ( msg,
transportData )

Table 37 - DigitalResourceDiscovery service transition actions

Action Interpretation

sendReportDigitalResourceEndpoint

Send a ReportDigitalResourceEndpoint message to querying client

AddDigitalResourceEndpoint

Adds the specified endpoint to the list of known endpoints

sendConfirmDigitalResourceEndpoint

Send a ConfirmDigitalResourceEndpoint message to querying client

RemoveDigitalResourceEndpoint

Removes the specified endpoint from the list of known endpoints

sendConfirmDigitalResourceEndpoint

Send a ConfirmDigitalResourceEndpoint message to querying client
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4.5 DigitalVideo

name=DigitalVideo
version=2.0
id=urn:jaus:jss:environmentSensing:DigitalVideo

4.5.1 Description

This service provides access to the capabilities and configuration of the digital visual sensor, allowing the controlling
component to set the visual sensor to a particular operational profile. The actual transmission of the video stream is outside
the scope of this service. The ability to start, stop and pause the video stream is provided in the message protocol. There
may also be mechanisms in the chosen video transmission protocol to control the video stream. In such situations, the
messages defined herein are redundant and either mechanism may be used by sensor's client.

4.5.2 Assumptions

Messages may be delayed, lost, or reordered.

453 References

Inherits-from=visualSengor
version=2.0
id=urn:jaus:jss:environnjentSensing:VisualSensor
454 Vocabulary

Table 38 - DigitalVideo service message vocabulary

Message ID (hex) ‘Name Command
Input Set

0805 ControlDigitalVideoSenserStream true
0810 ControlDigitalVideoSensorRecording true
0804 SetDigitalVideoSensorConfiguration true
2809 QueryDigitalVideoSensorConfiguration false
281D QueryDigitalVideoSensorCapabilitiesExt falsg
281E QueryDigitalVideoSensorStatus fals¢
Output Set

481D ReportDigitalVideoSensorCapabilitiesExt fals¢
4809 ReportDigitalVideoSensorConfiguration false
481E ReportbigitatVideoSernsorStatus fatse

4.5.5 Encoding

4551 Input Set

4.5.5.1.1 ID 0805: ControlDigitalVideoSensorStream

This message is used to control the playback state of the video stream from a digital video service. The actual stream
protocol for this is outside the scope of the protocol. The streaming mechanism selected may support other methods to

control the stream within its own protocol. In such a case, this message shall be a redunant mechanism and a service client
may choose to use either the native protocol or this message for stream control.
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Table 39 - ControlDigitalVideoSensorStream message encoding

body
L record name = ControlDigitalvideoSensorStreamRec

Record Name = Control

DigitalVideoSensorStreamRec

Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensoﬁD message. Value set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
StreamState ?f E'ay
= Pause
2= Stop
45.5.1.2 ID 0810: CantrolDigitalVideoSensorRecording

This message is used tp

(filename, location, max

mum file size, etc.) are left to the implementation.

control the recording state of the video from a digital video service:-"The

Table 40 - ControlDigitalVideoSensorRecording message encoding

details of the recording

body
L record name = ControlDigitalvideoSeriserRecordingRec

Record Name = Contrd

IDigitalVideoSensorRecordingRec

Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer . (one false ID of the sensor.|Zero is not a valid ID in this
Sensor_ID message. Value ket, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, oﬁget==false, ranges/enums:
RequestedRecprdingState ?f EOtRe".OFd'”g
= Recording
455.1.3 |ID 0804: SetDigitalVideoSensorConfiguration

This message is used tq
off of each sensor’s cap
cause the receiving se
specified is invalid for 3
Sensor ID however othe

hbilities as described in the Report Digital Video Sensor Capabilities mess
vice to reply~to the sender with a Confirm Sensor Configuration mess

r, valid,"configurations specified shall be set (if they exist).

set the configuration of the digital video sensor associated with the service

given sensor ID, the confirm message shall contain a Digital Video Er

. Configuration is based
hge. This message shall
ge. If the configuration
or Record for the given
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Table 41 - SetDigitalVideoSensorConfiguration message encoding

body

L sequence name = DigitalvideoSensorConfigurationSequence

record name = RequestidRec
list name = DigitalvideoSensorlist

{count_field = unsigned short integer)
record name = DigitalVideoSensorConfigurationRec

Record Name = RequestldRec

Field #|Name

Type

Units

Optional

Interpretation

1 <fixed_field>
RequestID

unsigned byte

one

false

Record Name = DigitalVideoSensorConfigurationRec

Field #/Name

Type

Units

Optional

Interpretatio

-

1 |<presence_vegtor>

unsigned byte

2 <fixed_field>
SensorlD

unsigned short integer

one

false

ID of the*sensor.

Zero is not a valid ID in this

messagde. Value ket, offset=false,

ranges/enums:[1

65535]

3 |<fixed_field>

unsigned short integer

one

true

measured kilobit

b per second

MinimumBitRate
4 <fixed_field>
MaximumBitRate
5 |<fixed_field>
FrameRate
6 |<fixed_field>
FrameSize

unsigned short integer one true measured kilobits per second

unsigned byte one true

Value set, offsetffalse, ranges/enums:
0= 128x96 (sqciff
1= 176x144 (qci
2= 352x288 (cif)
3=704x576 (4ci
4= 1408x1152 (1)6cif)
5=160x120 (qgqvga)
6= 320x240 (qvga)

unsigned byte one true

8= 800x600 (svg
9= 1024x768 (xga)

10= 1600x1200 (uxga)
11=2048x1536 (gxga)
12=1280x1024 (sxga)
13= 2560x2048 (gsxga)
14=5120x4096 (hsxga)
15= 852x480 (wyga)

16= 1366x768 (Wxga)
17=1600x1024 (wsxga)
18= 1920x1200 (wuxga)
19= 2560x1600 (woxga)
20= 3200x2048 (wgsxga)
21= 3840x2400 (wquxga)
22= 6400x4096 (whsxga)
23=7680x4800 (whuxga)
24= 320x200 (cga)

25= 640x350 (ega)

26= 852x480 (hd480)
27=1280x720 (hd720)
28=1920x1080 (hd1080)

Value set, offset=false, ranges/enums:
0=AVI

1= MJPEG

2= MPEG-2

3=H.263

4=H.263+

5= MPEG-4 Visual (MPEG-4 Part 2)
6= MPEG-4 AVC

7 |<fixed_field>
DigitalFormat

unsigned byte one true
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45514 ID 2809: QueryDigitalVideoSensorConfiguration

This message shall cause the receiving service to reply to the requestor with a Report Digital Video Sensor Configuration
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.

Table 42 - QueryDigitalVideoSensorConfiguration message encoding

body

L list name = QueryDigitalvideoConfigurationList
(count field = unsigned short integer)
record name = QueryDigitalvideoConfigurationRec

Record Name = QueryDigitalVideoConfigurationRec

Field # Name Type Units  |Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensQhpeing queried. Zero is used
SensorlD to query all.sensors associated with this
service(

Value set, offsetffalse, ranges/enums:
0=-AllSensors
[1,65535] Specific ID to be queried

2 |<fixed_field> unsigned byte one false
QueryPresencgVector

455.1.5 ID 281D: QleryDigitalVideoSensorCapabilitiesExt
This message shall cauge the receiving service to reply to the requestor' with a Report Digital Videq Sensor Capabilities Ext
message. A logical ANID shall be performed on the requested presence vector and that representing the available fields
from the responder. Thg resulting message shall contain the fields indicated by the result of this logical AND operation.

Table 43 - QueryDigitalVideoSensorCapabilitiesExt message encoding

body

L list name = QueryDigitalvideoSensorCapabilitiesList
(count_field =.unsigned short integer)
record figme = QueryDigitalvideoSensorCapabilitiesRec

Record Name = QuerypPigitalVideoSensorCapabilitiesRec

Field #/Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor peing queried. Zero is used
SensorlD to query all sensors associated with this
service.

Value set, offsetffalse, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried

2 |<fixed_field> unsigned byte one false
QueryPresenceVector

45.5.1.6 ID 281E: QueryDigitalVideoSensorStatus

This message shall cause the receiving service to reply to the requestor with a Report Digital Video Sensor Status message.
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Table 44 - QueryDigitalVideoSensorStatus message encoding

body

L list name = SensorldList
{count_field = unsigned short integer)
record name = SensorlDQueryRec

Record Name = SensorlDQueryRec

Field #/Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.
Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
4.5.5.2 Output Set
45.5.2.1 ID 481D: Re¢portDigitalVideoSensorCapabilitiesExt

This message is used
message. Capabilities i
Configuration message.

T

0 report the sensors’ capabilities upon receipt of a Query Digital Video
clude sensor properties, values and ranges which can be meadified by the

[able 45 - ReportDigitalVideoSensorCapabilitiesExt message encodin

Sensor Capabilities Ext
Set Digital Video Sensor

body

L list name = DigitalideoSensoflist

(count_field = unsigned ghart integer)
record name = Digitalv¥ideoSensorCapahbilitiesRec

Record Name = Digital

\VideoSensorCapabilitiesRec

MaximumFrameRate

Field #/Name Type Units Optional |Interpretation

1 <presence_vegtor> unsigned byte

2 |<fixed_field> unsignedsshort integer one false ID of the sensor.(Zero is not a valid ID in this
SensoﬁD message. Value ket, offset=false,

ranges/enums:[1,65535]

3 |<fixed_field> unsigned short integer one true measured kilobit per second
MinimumBitRate

4 |<fixed_field> unsigned short integer one true measured kilobits per second
MaximumBitRate

5 |<fixed_field> unsigned byte one true
MinimumFrameRate

6 |<fixed_field> unsigned byte one true
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7 |<bit_field>
SupportedFrameSizes

unsigned integer

bit_field

true

Bits 0..0, sqcif_128x96:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 1..1, qcif_176x144:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 2..2, cif_352x288:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 3..3, cif4_704x576:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 4..4, cif16_1408x1152:
Value set, offset=false, ranges/enums:

U= Unsupported |
1= Supported

Bits 5..5, gqvga_|
Value set; offset]
0= Unsupported
1=.Sdpported

Bits’6..6, qvga_3|
Value set, offset]
0= Unsupported
1= Supported

Bits 7..7, vga_64
Value set, offset]
0= Unsupported
1= Supported

Bits 8..8, svga_$|
Value set, offset
0= Unsupported
1= Supported

Bits 9..9, xga_10
Value set, offsetd
0= Unsupported
1= Supported

Bits 10..10, uxga
Value set, offset
0= Unsupported
1= Supported

Bits 11..11, gxga
Value set, offset
0= Unsupported
1= Supported

Bits 12..12, sxga|
Value set, offsetd
0= Unsupported
1= Supported

Bits 13..13, gsxg

[160x120:
tfalse, ranges/enums:

P0x240:
tfalse, ranges/enums:

Dx480:
tfalse, ranges/enums:

DOx600:
tfalse, ranges/enums:

P4x768:
tfalse, ranges/enums:

| 1600x1200:
tfalse, ranges/enums:

| 2048x1536:
tfalse, ranges/enums:

| 1280x1024:
tfalse, ranges/enums:

B_2560x2048:

Value set_offsetd

tfalse, ranges/enums:

0= Unsupported
1= Supported

Bits 14..14, hsxga_5120x4096:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 15..15, wvga_852x480:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 16..16, wxga_1366x768:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 17..17, wsxga_1600x1024:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 18..18, wuxga_1920x1200:
Value set, offset=false, ranges/enums:
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0= Unsupported
1= Supported

Bits 19..19, woxga_2560x1600:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 20..20, wgsxga_3200x2048:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 21..21, wquxga_3840x2400:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 22..22, whsxga_6400x4096:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bifs 2323, whu
Value set, offsetd
0= Unsupported
1= Supported

Bits 247,24, cga_|
Valueiset, offset]
0=nsupported
1= Supported

Bits 25..25, ega |
Value set, offset
0= Unsupported
1= Supported

Bits 26..26, hd48
Value set, offsetd
0= Unsupported
1= Supported

Bits 27..27, hd72
Value set, offset]
0= Unsupported
1= Supported

Bits 28..28, hd10
Value set, offset]
0= Unsupported
1= Supported

ga_7680x4800:
tfalse, ranges/enums:

320x200:
tfalse, ranges/enums:

640x350:
tfalse, ranges/enums:

0_852x480:
tfalse, ranges/enums:

0_1280x720:
tfalse, ranges/enums:

80_1920x1080:
tfalse, ranges/enums:

8 |<bit_field>
SupportedDigitalFormats

unsigned.byte

bit_field

true

Bits 0..0, AVI:
Value set, offset]
0= Unsupported
1= Supported

Bits 1..1, MJPEQG:

Value set, offsetd
0= Unsupported
1= Supported

Bits 2.2, MPEGZ:

Value set, offset]

tfalse, ranges/enums:

tfalse, ranges/enums:

tfalse, ranges/enums:

0= Unsupported

="Supported

Bits 3..3, h263:

Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 4..4, h263plus:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 5..5, MPEG4_Visual:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 6..6, MPEG4_AVC_h264:
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported
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Indicates if the implementation supports local
recording of video for the sensor

Value set, offset=false, ranges/enums:

0= Unsupported

1= Supported

9 |<fixed_field>
RecordingSupported

unsigned byte one true

455.2.2 ID 4809: ReportDigitalVideoSensorConfiguration

This message is sent in response to a Query Digital Video Sensor Configuration message. It is populated with the current
sensor configuration (per sensor ID) as defined in the table below.

Table 46 - ReportDigitalVideoSensorConfiguration message encoding

body
L list narme = DigitalvideoSensorConfigurationlist

(count field = unsigned short integer)
record name = DigitalvideoSensorConfigurationRec
Record Name = DigitallVideoSensorConfigurationRec
Field #/Name Type Units Optional |Intérpretation
1 <presence_vegtor> unsigned byte
2 |<fixed_field> unsigned short integer one false ID of the sensor.(Zero is not a valid ID in this
SensoﬁD message. Value ket, offset=false,
ranges/enums:[1£65535]
3 |<fixed_field> unsigned short integer one true measured kilobit per second
MinimumBitRate
4 |<fixed_field> unsigned short integer one true measured kilobits per second
MaximumBitRate
5 |<fixed_field> unsigned byte one true
FrameRate
6 <fixed field> unsigned byte one true Value set, offsetffalse, ranges/enums:
Frameéize 0= 128x96 (sqcif]

1= 176x144 (qci

2= 352x288 (cif)
3=704x576 (4ci

4= 1408x1152 (16cif)

5= 160x120 (qqviga)

6= 320x240 (qvga)

7= 640x480 (vgd)

8= 800x600 (svgp)

9= 1024x768 (xda)

10= 1600x1200 (uxga)
11=2048x1536 (gxga)
12=1280x1024 (sxga)
13=2560x2048 (gsxga)
A="5T20X4096 (hsxga)
15= 852x480 (wvga)

16= 1366x768 (wxga)
17=1600x1024 (wsxga)
18=1920x1200 (wuxga)
19= 2560x1600 (woxga)
20= 3200x2048 (wgsxga)
21= 3840x2400 (wquxga)
22=6400x4096 (whsxga)
23=7680x4800 (whuxga)
24= 320x200 (cga)
25=640x350 (ega)

26= 852x480 (hd480)
27=1280x720 (hd720)
28=1920x1080 (hd1080)
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7 |<fixed_field> unsigned byte one true B/alxt\al Iset offset=false, ranges/enums:
DigitalFormat 1= MIPEG
2= MPEG-2
3=H.263
4= H.263+
5= MPEG-4 Visual (MPEG-4 Part 2)
6= MPEG-4 AVC
45523 ID 481E: ReportDigitalVideoSensorStatus

This message is sent in response to a Query Digital Video Sensor Status message. It is populated with the current sensor
status (per sensor ID) as defined in the table below.

Table 47 - ReportDigitalVideoSensorStatus message encoding

body

L list name = DigitalvideoSensorStatusList
(count field = unsigned short integer)

record name = DigitalvideoSensorStatusReg

Record Name = DigitalVideoSensorStatusRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor.|Zero is not a valid ID in this
SensoﬁD message. Value ket, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offsetffalse, ranges/enums:
StreamingState 0= Play
1= Pause
2= Stop
3 |<fixed_field> unsigned byte one false Value set, offsetifalse, ranges/enums:
RecordingState 0= NotRecording
1= Recording

456 Protocol Behavipr

transport.Receiving

events.Ready. /.

hccesSCtrl.NotControlled

R

accessCtrl.Controlled

(N

Default A

Default

A, B

Figure 5 - DigitalVideo service protocol behavior
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Table 48 - DigitalVideo service state transitions

Start |Trigger Conditions Actions

State

A QueryDigitalVideoSensorCapabilitiesExt sendReportDigitalVideoSensorCapabilitiesExt (
msg,transportData )

A QueryDigitalVideoSensorConfiguration sendReportDigitalVideoSensorConfiguration (
msg,transportData )

A QueryDigitalVideoSensorStatus sendReportDigitalVideoSensorStatus ( msg,

transportData )

B SetDigitalVideoSensorConfiguration isControllingClient( |sendConfirmSensorConfiguration ( msg,
transportData ) transportData ) ,
updateDigitalVideoSensorConfiguration (msg)

B ControlDigitalVigeoSensorStream isControllingClient( |modifyDigitalVideoSensgrStream ( msg )
transportData )
B ControlDigitalVigeoSensorRecording isControllingClient( |updateDigitalVideeSensgrRecordingState ( msg

transportData ) &&
isSupported( msg )

~

Table 49 - DigitalVideo service conditions

Condition Interpretation

isControllingClient( transportData ) True if the message that triggered the transition is receiyed from the client that
is in control of this service.

isControllingClient( transportData ) && |True if the message that triggered the transition is receiyed from the client that
isSupported( msg ) is in control of this.service AND the requested recording|state is supported by
the implementation.

Table 50 - DigitalVideo service transition actions

Action Interpretation

sendReportDigitalVidedSensorCapabilitiesExt Send a ReportDigitalVideoSensorCapabilitiesEjxt message

sendReportDigitalVideqSensorConfiguration Send a ReportDigitalVideoSensorConfiguratior) message

sendReportDigitalVidedSensorStatus Send a ReportDigitalVideoSensorStatus message

sendConfirmSensorConfiguration Send sendConfirmSensorConfiguration message

updateDigitalVideoSensorGanfiguration Update the sensor user controllable configuratipn parameters
according to the ones specified.

modifyDigitalVideoSensorStream Modify the video stream according to the specified message.

updateDigitalVideoSensorRecordingState Update the video recording state according to the specified message.

4.6 ForceTorqueSensor

name=ForceTorqueSensor
version=2.0
id=urn:jaus:jss:environmentSensing:ForceTorqueSensor

4.6.1 Description
The Force Torque Sensor Service provides a means to get force or torque information from one or more devices. While the

nominal use case is a bump sensor or collision detector, the service is suitable for other applications. The data can be
reported in either the sensor coordinate system or the vehicle coordinate system (if supported).
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4.6.2 Assumptions

Messages may be delayed, lost, or reordered.

4.6.3 References
Inherits-from=events
version=1.1
id=urn:jaus:jss:core:Events

4.6.4 Vocabulary

Table 51 - ForceTorqueSensor service message vocabulary

Message ID (hex) lName lCommand
Input Set

280B QueryForceTorqueCapabilities falsg

280C QueryForceTorque falsg
Output Set

480B ReportForceTorqueCapabilities false

480C ReportForceTorque false

4.6.5 Encoding
4.6.5.1 Input Set

4.6.5.1.1 ID 280B: QuieryForceTorqueCapabilities

This message is used tq query the capabilities for one or’'more force/torque devices.

Table 52 - QueryForceTorqueCapabilities message encoding

body
L list name’= QueryForceTorqueCapabilitiesList
(ceunt field = unsigned short integer)
record name = QueryForceTorgueCapabilitiesRec

Record Name = QueryforceTorqueCapabilitiesRec

Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer  |one false The ID of the serjsor. A value of zero means
SensorlD all sensors
2 <fixed_field> unsigned short integer one false See ReportForceTorqueCapabilites
QueryPresenceVector

4.6.5.1.2 ID 280C: QueryForceTorque

This message is used to query the force/torque for one or more devices. Note that the requested coordinate system may

not be respected if the underlying service does not support transformations, as given in the ReportForceTorqueCapabilities
message.
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Table 53 - QueryForceTorque message encoding

body

L list name = QueryForceTorguelist

{count_field = unsigned short integer)
record name = QueryForceTorgueRec

Record Name = QueryForceTorqueRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false The ID of the sensor. A value of zero means
SensorlD all sensors
2 |<fixed_field> unsigned byte one false B/alkle tsetc Offszt?fe;lsse, r?ngeslenums:
H = NativeCoorainatesysiems
CoordlnateSyStem 1= VehicleCoordinateSystems
3 [|<fixed_field> unsigned byie one false See ReportrorcgTorqueRec
QueryPresencgVector
4.6.5.2 Output Set
4.6.5.2.1 ID 480B: Re¢portForceTorqueCapabilities

This message is used tg

Table 54 - ReportForceTorqueCapabilities message encoding

report the capabilities of one or more force/torque sefising devices.

body

L list name = ReportForceTorgueCapabilitiesList
tcount_field = unsigned.gbiort integer)

record name = ReportForceTorgueCapabilitiesRec

Record Name = ReporjForceTorqueCapabilitiesRec
Field [Name Type Units Optional|Interpretatipn
#
1 |<presence_vector> unsigned short integer
2 |<fixed_field> unsigned short integer |one false The ID of the spnsor. A value of zero means
SensorlD all sensors
3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)
SensorName (byte[])
4 |<fixed_field> unsigned byte one true True or false dgpending on if the service
CoordinateTran<formSupported supports transfporming data into the vehicle
b coordinate sys{em.
Value-set-offset=false, ranges/enums:
0= False
1=True
5 |<fixed_field> unsigned short integer  |newton |true g{losttnegative force measurable in the X-
H Irection.
MinForceX (scaled range = [-5000,5000], round )
6 |<fixed_field> unsigned short integer |newton |true ('\j/_losttposiﬁve force measurable in the X-
Irection.
MaxForceX (scaled range = [-5000,5000], round )
7 |<fixed_field> unsigned short integer |newton |true g{lostthegative force measurable in the Y-
H Irection.
MinForceY (scaled range = [-5000,5000], round )
8 |<fixed_field> unsigned short integer  |newton |true g{losttpositive force measurable in the Y-
Irection.
MaxForceY (scaled range = [-5000,5000], round )
9 |<fixed_field> unsigned short integer  [newton |true ('\j/_lostthegative force measurable in the Z-
H Irection.
MinForceZ (scaled range = [-5000,5000], round )
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10 |<fixed_field> unsigned short integer [newton |true Most positive force measurable in the Z-
MaxForceZ ?éliﬁgﬁrlsnge = [-5000,5000], round )

11 |<fixed_field> unsigned short integer |newton |true Most negative torque measurable around
MinTorqueX meter Ezsa)féz)?:ﬁge = [-5000,5000], round )

12 |<fixed_field> unsigned short integer  |newton |true Most positive torque measurable around the
MaxTorqueX meter z(ssa)x(lle?d range = [-5000,5000], round )

13 |<fixed_field> unsigned short integer  |newton |true Most negative torque measurable around
MinTorqueY meter EZEaTéixr'i'nge = [-5000,5000], round )

14 |<fixed_field> unsigned short integer  [newton |true Most positive torque measurable around the
MaxTorqueY meter z(sca:llesd range = [-5000,5000], round )

15 |<fixed_field> unsigned short integer [newton |true Most negative torque measurable around
MinTorqueZ meter EZEaﬁZXrIZhge 4 [-5000,5000], round )

16 |<fixed_field> unsigned short integer  |newton |true Most positive torque measurable around the
MaxTorqueZ meter (Zs_s;id range ¥ [-5000,5000], round )

4.6.5.2.2 ID 480C: R¢portForceTorque

This message is used td

Table 55 - ReportForceTorque message encoding

report the measured force/torque for one or more sensing devices.

body
L list name = ReportForgeTorguelist
(count_field = unsigned short integer)
record name= ReportForceTorgueRec
Record Name = ReporfForceTorqueRec
Field # Name Type Units Optional |Interpretation

1 <presence_vector> unsigned byte

2 |<fixed_field> unsigned'short integer one false The ID of the serjsor. A value of zero is not
SensorlD allowed

3 |<fixed_field> ufisigned byte one false B/alkle Setc Offszt“falsg, ranges/enums:

. = NativeCoordipateSystems

CoordlnateSystem 1= VehicleCoordjnateSystems

4 |<fixed_field> unsigned short integer newton [true Current force measured in the X-direction
ForceX (scaled range = [F5000,5000], round )

5 <fixed field> unsigned short integer newton true Current force melasured in the Y-direction
ForceY_ (scaled range = [-5000,5000], round )

6 |<fixed_field> unsigned short integer newton [true Current force measured in the Z-direction
ForceZ (scaled range = [-5000,5000], round )

7 |<fixed_field> unsigned short integer newton |true Current torque measured around the X-axis
TorqueX meter (scaled range = [-5000,5000], round )

8 |<fixed_field> unsigned short integer newton |true Current torque measured around the Y-axis
TorqueY meter (scaled range = [-5000,5000], round )

9 |<fixed_field> unsigned short integer newton |true Current torque measured around the Z-axis
TorqueZ meter (scaled range = [-5000,5000], round )
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4.6.6 Protocol Behavior

’—A

Figure 6 - ForceTorqueSensor service protocol behavior

Table 56 - ForceTorqueSensor service state transitions

Start State |Trigger Conditions |Actions

A QueryFordeTorque sendReportForceTorque()msg,transportData )

A QueryFordeTorqueCapabilities sendReportForceTorqueCapabilitiesmsg, transportData)
Table 57 - ForceTorqueSensor service transition actions

Action Interpretation

sendReportForceTorque Send a ReportForceTorquée.message

sendReportForceTorqugCapabilities Send a ReportForceTorqueCapabilities message

4.7 H264VideoEncod|ng

name=H264VideoEncoq
version=2.0

ng

id=urn:jaus:jss:environmentSensing:H264VidegEncoding

4.7.1 Description

The H264 Video Encoding Service provides a mechanism for querying and configuring the H264 ¢

video sensors.

4.7.2 Assumptions

Messages may be dela

encoding of one or more

ed-lost_or reordered

4.7.3 References

Inherits-from=digitalVideo
version=2.0

id=urn:jaus:jss:environmentSensing:DigitalVideo
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4.7.4 Vocabulary

Table 58 - H264VideoEncoding service message vocabulary

Message ID (hex) ‘Name Command
Input Set

080D SetH264VideoEncodingConfiguration true
280E QueryH264VideoEncodingCapabilities false
280D QueryH264VideoEncodingConfiguration false
Output Set

0801 ConfirmSensorConfiguration false
480E ReportH264VideoEncodingCapabilities false
480D ReportH264VideoEncodingConfiguration fals¢
4.7.5 Encoding

4751 Input Set

4.7.5.1.1 ID 080D: SgtH264VideoEncodingConfiguration

This message is used tdg

set the active configuration for one or more H264.encoded video streams.

Table 59 - SetH264VideoEncodingConfiguration message encoding

body

L sequence name = H264ConfigurationlistSequence

N

- record name = ReguestidRes
- list name = H264 ConfiguratioriList
{count_field = unsigned short integer)

sequence name £ H264ConfigurationSeqguence
record name = H264ConfigurationRec
record name = RegionCfinterestParams (optional=true)
recordnarme = GradualDecoderRefreshParams (optionald

true)

Record Name = Requs

stldRec

Field [Name Type Units Optional|Interpretation
#
1 |<fixed_field> unsigned byte one false
RequestID
Record Name = H264@anfigurationRec
Field [Name Type Units Optional|Interpretation
#
1 |<presence_vector> unsigned byte
2 |<fixed_field> unsigned short integer  |one false Note: Zero is not a valid VisualSensorlD
SensorlD value
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3 |<fixed_field> unsigned byte one true Enumeration for h264 profile setting.
- Value set, offset=false, ranges/enums:
Profile i ;
0= Baseline
1= ConstrainedBaseline
2= Main
3= Extended
4= High
5= ProgressiveHigh
6= ConstrainedHigh
7= High10
8= High422
9= High444Predictive
10= High10Intra
11= High422Intra
12= High444Intra
13= CAVLC444
14= ScalableBaseline
15= ScalableConstrainedBaseline
T6= ScalableHigh
17= ScalabléCgnstrainedHigh
18= ScatableHighIntra
19= StereoHigh
20="MultiviewH|gh

4 |<fixed_field> unsigned integer one true Epumeration fof target h264 level.
Value set, offsef=false, ranges/enums:
Level -
0= Level_1
1= Level_1B
2= Level_11
3=Level_12
4= Level_13
5= Level_2
6= Level_21
7= Level_22
8= Level_3
9= Level_31
10= Level_32
11=Level_4
12= Level_41
13= Level_42
14= Level_5
15= Level_51
16= Level_52
17=Level_6
18= Level_61
19= Level_62

5 |<fixed field> unsigned byte one true Preconfigured dettings for hardware specific
Preset_ H264 settings. The actual values for each

preset are not gpecified by the standard and
are up to the implementation.

Value set, offsef=false, ranges/enums:
0= LowLatency

1= SlowComm

2= PersistentStare

3= DriveVision

4= Manipulation

5= BestQuality

12= ProgramSpecific_1

13= ProgramSpecific_2

14= ProgramSpecific_3

15= ProgramSpecific_4

6 <fixed field> unsigned byte one true Number of interim frames before sending a
GroupOfPictures key frame
7 |<fixed_field> unsigned byte one true Turn on/off Gradual Decoder Refresh, also
Gradua_IDecoderRefreshonOﬁ’ called Periodic Intra Refresh.
Value set, offset=false, ranges/enums:
0= OFF

1=ON
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8 <fixed field> unsigned byte one true Turn on/off region of interest (foveation)
P encoding, if supported. The region of interest
RegionOfinterestOnOff is specified by the RegionOfInterestParams
array.
Value set, offset=false, ranges/enums:
0= OFF
1=0ON
9 |<fixed_field> unsigned short integer  [one true This parameter is the random intra
IntraMacroRefresh macroblock refresh; it provides the refresh
rate in Macroblocks per picture.
(scaled range = [0,100], round )
Record Name = RegionOfinterestParams
Field [Name Type Units Optional|Interpretation
#
1 |<fixed_field> unsigned short integer  |percent |false Horizontal start location of high bitrate
X Start window measured as percent of total image
— width from the, left
(scaled rahge-=[0,100], round )
2 |<fixed_field> unsigned short integer  |percent |false Verticalstart logation of high bitrate window,
Y Start measured as pgrcent of total image height
- frormthe top
(sealed range =[0,100], round )
3 |<fixed_field> unsigned short integer  |percent |false Width of high bifrate window, measured as
Width percent of total jmage width
(scaled range 5[0,100], round )
4 |<fixed_field> unsigned short integer  |percent «{false Height of high Qitrate window , measured as
Height percent of total jmage height
(scaled range 5[0,100], round )
5 |<fixed_field> unsigned short integer  |one false Bitrate of ROl window, measured in kilobits
HighBitRate per second
6 <fixed_field> unsigned short integer; one false Bitrate of ROl window, measured in kilobits
LowBitRate per second
Record Name = GraduplDecoderRefreshParams
Field [Name Type Units Optional|Interpretation
#
1 |<fixed_field> unsigned short integer  |one false Tf}e nﬁmhbe_f of frames needed to completely
GDR_Duration refresh the image
2 |<fixed_field> unsigned short integer  [one false The number of frames that need to be
GDR Interval transmitted befgre starting a new GDR cycle.
- Note that the inferval must be greater than or
equal to the duration
4.7.5.1.2 |ID 280E: QuieryH264VideoEncodingCapabilities

This message must be used to query for the H264 encoding capabilities of one or more visual sensors on the receiving

service.

Table 60 - QueryH264VideoEncodingCapabilities message encoding

body

L list name = QueryH264VideoEncodingCapabilitiesList
(count field = unsigned short integer)
record name = QueryH264VideoEncodingRec

Record Name = QueryH264VideoEncodingRec

Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false The ID of the sensor for which the capabilities
SensoﬁD are being queried.Note: A value of 0 shall be
interpreted as all associated sensors.
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4.7.5.1.3 D 280D: QueryH264VideoEncodingConfiguration

This message must be used to query for the currently configured H264 encoding parameters.

Table 61 - QueryH264VideoEncodingConfiguration message encoding

L list name = QueryH264VideoEncodingConfigurationList

(count field = unsigned short integer)

record name = QueryH264VideoEncodingRec

Record Name = QueryH264VideoEncodingRec

Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false The ID of the sensor for which the capabilities
SensoﬁD are heing queried. Note: A value of 0 shall be
interpreted as alllassociated sensors.

4.7.5.2 Output Set

47521 ID0801: Cq

This message is used td
corresponding set mesg
request is deemed vali
illuminator) for which th
types shall be returned
which was deemed inva

nfirmSensorConfiguration

notify a client component that the configuration has be€n received with the values specified in the
age with Request ID matching the value of field 1 of\this message. If thT specified configuration
1, the SensorldRec is returned with the matching SensorID (or illumina

b configuration was successfully set. If the requested configuration is invglid, one of the ErrorRec
depending on the source message) with an error code and description of the configuration setting

orlD) of the sensor (or



https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL

ASG060™A

Page 57 of 237

Table 62 - ConfirmSensorConfiguration message encoding

body

L sequence name = ConfirmSensorConfigurationSeguence

=

record name = RequestidRec
list name = ConfirmSensorList

tcount_field = unsigned short integer)
variant name = ConfirmSensorConfigurationariant

— record name
— record name
— record name
— record name
— record name

— record name
L record name

(vtag_field = unsigned byte)

= SensoridRec

= RangeSensorErrorRec
= ‘isualSensarErrorRec

= DigitalvideoSensorErrorRec
= fAnalogVideoSensorErrorRec

= StilllmageSensorErrorRec
= I—I?ﬁd"..firiﬂ-nlznr*nHingFrrnarr

— record name
— record name
— record name

= DigitalfudioSensorErrorRec
= DigitalfudicOutputErrorRec
= ‘WideollluminatorErrorRec

Record Name = RequestidRec
Field [Name Type Units Optional{Interpretation
#
1 <fixed_field> unsigned byte one false
RequestID
Record Name = SensorldRec
Field |Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
Record Name = RangeS¢nsorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
2 <fixed_field> unsigned byte one false Value set, offsgt=false, ranges/enums:
RangeSensorErrofCode 0= Unknown Sgnsor ID
1= Invalid Horigontal Field of View
2= Invalid Vertigal Field of View
3= Invalid Updgte Rate
4= Invalid Sendor Range
5= Invalid Sengor State
6= Multiple Invalid Parameters
255= UnknownlError / Fault
3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[])
Record Name = VisualSensorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
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2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VisualSensorErrorCode 0= Unknown Sensor ID
1= Invalid Sensor State
2= Invalid Zoom Mode
3= Invalid Zoom Value
4= Invalid Focus Mode
5= Invalid Focus Value
6= Invalid White Balance
7= Invalid Imaging Mode
8= Invalid Exposure Mode
9= Invalid Metering Mode
10= Invalid Shutter Speed
11=Invalid Aperture Value
12= Invalid Light Sensitivity
13= Invalid Image Stabilization
14= Invalid Horizontal FOV
15= Invalid Vertical FOV
16= Multiple Invalid Parameters
Z55= Unknown|Error / Fault
3 |<variable_length] string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (bytel[])
Record Name = DigitalVideoSensorErrorRec
Field [Name Type Units Optional. |Interpretation
#
1 |<fixed_field> unsigned short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
2 <fixed_field> unsigned byte one false Value set, offsgt=false, ranges/enums:
DigitalVideoErrorGode 0= Unknown Sgnsor ID
1= Invalid Minirnum Bit Rate
2= Invalid Maximum Bit Rate
3= Requested frame Rate Too Low
4= Requested fframe Rate Too High
5= Invalid Frame Size
6= Invalid Fornfat
7= Multiple Invglid Parameters
255= Unknown|Error / Fault
3 |<variable_length| string> variable length'string N/A false (Length min..max = 0..255)
ErrorMessage (byte[l)
Record Name = AnalogVideoSensorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
2 |<fixed_field> unsigned byte one false Value set, offsgt=false, ranges/enums:
AnalogVideoErrorfCode 0= Unknown Sgnsor ID
1= Invalid Format
255="Unknown Error / Fault
3 <variable_length_string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[])
Record Name = StilllmageSensorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
StilllmageErrorCode 0= Unknown Sensor ID
1= Invalid Frame Size
2= Invalid Format
3= Multiple Invalid Parameters
255= Unknown Error / Fault
3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)

ErrorMessage

(bytef])
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Record Name = H264VideoEncodingErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
H264VideoEncodingErrorCode 0= Unknown Sensor ID
1= Invalid Profile
2= Invalid Preset
3= Invalid GroupOfPictures
4= Invalid GDR
5= Invalid RegionOflnterest
6= Invalid IntraMacroRefresh
255= Unknown Error / Fault
3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[l)
Record Name = DigitalAudioSensorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID/of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
2 <fixed_field> unsigned byte one false Value set, offsgt=false, ranges/enums:
DigitalAudioSensqrErrorCode 0= Unknown Sgnsor ID
1= Invalid BitRate
2= Invalid Fornfat
3= Invalid SampleRate
4= Invalid BitDgpth
5= Invalid EncqdingQuality
255= Unknown|Error / Fault
3 |<variable_length| string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[l)
Record Name = DigitalAudioOutputErrorRec
Field |Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned'short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
2 <fixed_field> urisigned byte one false Value set, offsdt=false, ranges/enums:
DigitalAudioOutputErrorCode 0= Unknown Sensor ID
1= Stream Not Found
2= Stream Not Supported
255= Unknown|Error / Fault
3 |<variable_length| string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[l)
Record Name = VideollluminatorErrorRec
Field |Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false
llluminatorID
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VideollluminatorErrorRecCode 0= Unknown Sensor ID
1= Unsupported Mode
2= Unsupported Beam Width
3= Unsupported Beam Height
255= Unknown Error / Fault
3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)

ErrorMessage

(bytef])
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47522

ID 480E: ReportH264VideoEncodingCapabilities

This message is used to report which configuration options are supported on one or more H264 encoded video streams.

Table 63 - ReportH264VideoEncodingCapabilities message encoding

body

L list name = HZ64CapabilitiesList
(count field = unsigned short integer)
record name = H2G4CapabilitiesRec

Record Name = H264CapabilitiesRec

SupportedProfiles

Field [Name Type Units Optional |Interpretation
#
1 <presence_vector> unsigned byte
2 |<fixed_field> unsigned short integer one false Note: Zero.is h¢t a valid VisualSensorlD
SensorlD value
3 |<bit_field> unsigned integer bit_field |true A high\value (1] for a bit means the profile is

supported.
Bits 0..0, Baseline:

Value set, offsef=false, ranges/enums:
0= NotSupportgd

1= Supported
Bits 1..1, ConstfainedBaseline:

Value set, offset=false, ranges/enums:
0= NotSupportgd

1= Supported
Bits 2..2, Main:
Value set, offs
0= NotSupport
1= Supported
Bits 3..3, Exten

=false, ranges/enums:

ed:
=false, ranges/enums:

1= Supported
Bits 4..4, High:

Value set, offset=false, ranges/enums:

ssiveHigh:

=false, ranges/enums:
0= NotSupportgd

1= Supported
Bits 6..6, ConstfainedHigh:

Value set, offsef=false, ranges/enums:
0= NotSupportgd

1= Supported
Bits 7..7, High1p:
Value set, offset=false, ranges/enums:

0= NotSupported

1= Supported

Bits 8..8, High422:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 9..9, High444Predictive:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 10..10, High10Intra:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 11..11, High422Intra:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 12..12, High444Intra:

Value set, offset=false, ranges/enums:
0= NotSupported
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1= Supported
Bits 13..13, CAVLC444:

Value set, offset=false, ranges/enums:

0= NotSupported

1= Supported

Bits 14..14, ScalableBaseline:

Value set, offset=false, ranges/enums:

0= NotSupported

1= Supported

Bits 15..15, ScalableConstrainedBaseline:
Value set, offset=false, ranges/enums:

0= NotSupported

1= Supported

Bits 16..16, ScalableHigh:

Value set, offset=false, ranges/enums:

0= NotSupported

1= Supported

Bits 17..17, ScalableConstrainedHigh:
Value set, ofisgt=false, ranges/enums:

0= NotSupportgd

1= Supported
Bits 18:x18, ScdlableHighintra:
Valug'set, offset=false, ranges/enums:
0="NotSupportgd

1=/Supported
Bits 19..19, StefeoHigh:

Value set, offset=false, ranges/enums:
0= NotSupportgd

1= Supported
Bits 20..20, MultiviewHigh:

Value set, offset=false, ranges/enums:
0= NotSupportgd

1= Supported
4 |<bit_field> unsigned integer bit_field |true A high value (1} for a bit means the level is
SupportedLevels supported.

Bits 0..0, Level | 1:

Value set, offset=false, ranges/enums:
0= NotSupportgd
1= Supported
Bits 1..1, Level [1B:

Value set, offset=false, ranges/enums:
0= NotSupportq
1= Supported
Bits 2..2, Level |11:

Value set, offset=false, ranges/enums:
0= NotSupportgd
1= Supported
Bits 3..3, Level|12:

Value set, offset=false, ranges/enums:
0= NotSupportd
1= Supported
Bits 4..4, Level |13:

Value set, offset=false, ranges/enums:
O="NotSupported
1= Supported
Bits 5..5, Level_2:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 6..6, Level_21:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 7..7, Level_22:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 8..8, Level_3:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 9..9, Level_31:

Value set, offset=false, ranges/enums:
0= NotSupported

o

o
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1= Supported

Bits 10..10, Level_32:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 11..11, Level_4:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 12..12, Level_41:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 13..13, Level_42:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 14..14, Level_5:

Value set, ofisgt=false, ranges/enums:
0= NotSupportgd
1= Supported
Bits 15::15, Level_51:

Valug'set, offset=false, ranges/enums:
0="NotSupportgd
1=/Supported
Bits 16..16, Level_52:

Value set, offset=false, ranges/enums:
0= NotSupportgd
1= Supported
Bits 17..17, Level_6:

Value set, offset=false, ranges/enums:
0= NotSupportgd
1= Supported
Bits 18..18, Level_61:

Value set, offset=false, ranges/enums:
0= NotSupportgd
1= Supported
Bits 19..19, Level_62:

Value set, offset=false, ranges/enums:
0= NotSupportgd
1= Supported

5 |<bit_field>
SupportedPresets

unsigned short integer

bit_field

true

A high value (1) for a bit means the preset is

supported.
Bits 0..0, LowLatency:

Value set, offset=false, ranges/enums:
0= NotSupportgd
1= Supported
Bits 1..1, SlowGomms:

Value set, offset=false, ranges/enums:
0= NotSupportd
1= Supported
Bits 2..2, PersigtentStare:

Value set, offset=false, ranges/enums:

o

O="NotSupported
1= Supported
Bits 3..3, DriveVision:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 4..4, Manipulation:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 5..5, BestQuality:

Value set, offset=false, ranges/enums:
0= NotSupported

1= Supported

Bits 6..11, Reserved:

Value set, offset=false, ranges/enums:
[0,63]

Bits 12..15, ProgramSpecific:

Value set, offset=false, ranges/enums:
[0,15]
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6 |<fixed_field> unsigned byte one true Boolean for Group of Pictures support
GroupOfPicturesSupported Value set, offset=false, ranges/enums:
0= FALSE

1=TRUE

7  |<fixed_field> unsigned byte one true Boolean for Gradual Decoder Refresh
GradualDecoderRefreshSupported (Periodic Intra Refresh) support

Value set, offset=false, ranges/enums:
0= FALSE

1=TRUE

8 <fixed_field> unsigned byte one true Boolean for Region of Interest (foveation)
RegionOflnterestSupported support

Value set, offset=false, ranges/enums:
0= FALSE

1= TRUE

4.752.3 |ID 480D: ReportH264VideoEncodingConfiguration

This message is used tq report the active configuration for one or more H264 encoded video streal’ns.

Table 64 - ReportH264VideoEncodingConfiguration message encoding

body
L list name = H284ConfigurationList
rcount field = unsigned short integer)
sequence name = H2G4ConfigurationSequeice
record name = H284ConfigurationRec
record name = RegiondfinterestPatams (optional=true)
record name = GradualDecoderRefreshParams (optional=true)

Record Name = H264ConfigurationRec

Field [Name Type Units Optional|Interpretation
#
1 |<presence_vector> unsigned byte
2 |<fixed_field> unsigned shortinteger  |one false Note: Zero is ndt a valid VisualSensorlD
SensorlD value
3 |<fixed_field> unsigned byte one true Enumeration fof h264 profile setting.
Profile Value set, offset=false, ranges/enums:
0= Baseline
1= ConstrainedBaseline
2= Main
3= Extended
4= High

5= ProgressivelHigh
6= ConstrainedHigh
7= High10
8= High422
O=-+ighd44Predictive

10= High10Intra

11= High422Intra

12= High444Intra

13= CAVLC444

14= ScalableBaseline

15= ScalableConstrainedBaseline
16= ScalableHigh

17= ScalableConstrainedHigh
18= ScalableHighintra

19= StereoHigh

20= MultiviewHigh
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4 |<fixed_field> unsigned integer one true Enumeration for target h264 level.
Level Value set, offset=false, ranges/enums:
0= Level_1
1=Level_1B
2= Level_11
3= Level_12
4=Level_13
5= Level_2
6= Level_21
7= Level_22
8= Level_3
9= Level_31
10= Level_32
11= Level_4
12=Level_41
13=Level_42
14= Level_5
15= Level_51
T6= Level_bZ
17= Level 6
18= Level61
19= Lével-62
5 <fixed field> unsigned byte one true Preconfigured settings for hardware specific
Preset_ H264 settings. The actual values for each
preset are not specified by the standard and
are up to the implementation.
Value set, offsef=false, ranges/enums:
0= LowLatency
1= SlowCommg
2= PersistentStare
3= DriveVision
4= Manipulatior
5= BestQuality
12= ProgramSgecific_1
13= ProgramSgecific_2
14= ProgramSgecific_3
15= ProgramSgecific_4
6 |<fixed_field> unsigned byte one true Number of interjm frames before sending a
GroupOfPictureg key frame
7 <fixed_field> unsigned byte one true Turn on/off Graflual Decoder Refresh, also
GradualDecodelRefreshOnOff called Periodic |ntra Refresh.
Value set, offsef=false, ranges/enums:
0= OFF
1=ON
8 |<fixed_field> unsigned byte one true Turn on/offfregi bn of interest (foveatifon)
; encoding, if sugported. The region of interest
RegionOfinteregtOnOff is specified by the RegionOfInterestParams
array.
Value set, offsef=false, ranges/enums:
0= OFF
1=ON
9 |<fixed_field> unsigned short integer  [one true This parameter is the random intra
IntraMacroRefresh macroblock refresh; it provides the refresh
rate in Macroblocks per picture.
(scaled range = [0,100], round )
Record Name = RegionOfinterestParams
Field |[Name Type Units Optional |Interpretation
#
1 |<fixed_field> unsigned short integer  |percent |false Horizontal start location of high bitrate
X Start window, measured as percent of total image
— width from the left
(scaled range = [0,100], round )
2 |<fixed_field> unsigned short integer  |percent |false Vertical start location of high bitrate window,
Y Start measured as percent of total image height
- from the top
(scaled range = [0,100], round )
3 |<fixed_field> unsigned short integer  |percent |false Width of high bitrate window, measured as
Width percent of total image width
(scaled range = [0,100], round )
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4 |<fixed_field> unsigned short integer  |percent |false Height of high bitrate window , measured as
Height percent of total image height
(scaled range = [0,100], round )
5 |<fixed_field> unsigned short integer  |one false Bitrate of ROI window, measured in kilobits
HighBitRate per second
6 |<fixed_field> unsigned short integer  |one false Bitrate of ROl window, measured in kilobits
LowBitRate per second
Record Name = GradualDecoderRefreshParams
Field [Name Type Units Optional|Interpretation
#
1 |<fixed_field> unsigned short integer  (one false The number of frames needed to completely
GDR_Duration refresh the image
2 |<fixed_field> unsigned short integer  |one false The number of frames that need to be
GDR Interval tramsmmittedbefgre starting a new GDR cycle.
- Note that the‘inferval must be greater than or
equal tothe duration
4.7.6 Protocol Behavipr
transport.Receiving
events.Ready /.
accessCtrl.NotControlled aceessCtrl.Controlled
Default . A Default II A B
Figure 7 - H264VideoEncoding service protocol behavior
Table 65 - H264VideoEncoding service state transitions
Start |Trigger Conditions Actions
State

A QueryH264VideoEncodingCapabilities

sendReportH264VideoEncodingCapabilities (
msg,transportData )

A QueryH264VideoEncodingConfiguration

sendReportH264VideoEncodingConfiguration (
msg,transportData )

B SetH264VideoEncodingConfiguration

isControllingClient(
transportData )

setH264VideoEncodingConfig ( msg ),
sendConfirmSensorConfiguration ( msg,
transportData )

Table 66 - H264VideoEncoding service conditions

Condition

Interpretation

isControllingClient( transportData )

True if the command message was received from the client currently
controlling this component
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Table 67 - H264VideoEncoding service transition actions

Action

Interpretation

sendReportH264VideoEncodingCapabilities

original requestor

Send a ReportH264VideoEncodingCapabilities message to the

sendReportH264VideoEncodingConfiguration

Send a ReportH264VideoEncodingConfigurati
original requestor

on message to the

setH264VideoEncodingConfig

Update the H264 encoding configuration if vali
sensor ID

d for the specified

sendConfirmSensorConfiguration

error code for each specified sensor ID

Send sendConfirmSensorConfiguration message with confirmation or

4.8 PortMapper

name=PortMapper
version=2.0
id=urn:jaus:jss:environm

4.8.1 Description

A port mapping service
a digital resource such g
platform. However, a co
for the bridging of thess
stream source uses to t
address and port is red
stream source can then
the Port Mapper must h

4.8.2 Assumptions

Messages may be delay

4.8.3 References

Inherits-from=events
version=1.1
id=urn:jaus:jss:core:Eve

4.84 Vocabulary

entSensing:PortMapper

s a video or audio stream described by an RTSP endpoint may be on a ne
two networks, such that the stream is accessible on the external facing
use the external IP and port in its discoyery registration process. Note th

hve access to both networks.

ed, lost, or reordered.

nts

s required to support streaming of data from a devicedesiding on a differg
ntroller or other client may reside on a different,external network. The Por

he Port Mapper to request port forwarding,such that any traffic received ¢
rected by the service implementation to the*stream host on the internal If

——Table 68—PertMapper-serviee-messagevocabtulary ———

nt subnet. For example,
work internal to the host
t Mapper Service allows
network. Effectively, the
bn the external facing IP
P address and port. The
At the implementation of

Message ID (hex) ‘Name ‘Command
Input Set

080B CancelPortMapping false

080C RequestPortMapping false

2815 QueryPortMappings false
Output Set

080E GrantPortMapping false

4815 ReportPortMappings false



https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL ASG060™A Page 67 of 237

4.8.5 Encoding
4.8.51 Input Set

4.85.1.1  ID 080B: CancelPortMapping

This message is sent to cancel any mapping to the endpoint specified in the message.

Table 69 - CancelPortMapping message encoding

body
L record name = ReguestPortMappingRec
Record Name = RequestPortMappingRec
Field #/Name Type Units—[Optional [Interpretation
1 <fixed_field> unsigned byte one false Value set, éffsétifalse, ranges/enums:
SocketType 0= UDP.
1=TCP
2 |<fixed_field> unsigned integer one false IPy4-address of endpoint port to which
IPAddr PotrtMapper will fnap, in network byte order
3 |<fixed_field> unsigned short integer one false
Port

4.8.5.1.2 |ID 080C: Re¢questPortMapping

This message is sent to|request a port mapping at the network gateway (node hosting the PortMgpper) such that network
packets arriving on the gateway’s mapped port are forwarded to_the endpoint specified in this request.

Table 70 - RequestPortMapping message encoding

body
L record rfarme = ReguestPortMappingRec
Record Name = RequgstPortMappingRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false Value set, offsetffalse, ranges/enums:
SocketType 0= UupbP
1=TCP
2 |<fixed_field> unsigned integer one false IPv4 address of endpoint port to which
IPAddr PortMapper will fnap, in network byte order
3 [|<fixed_field> unsigned short integer one false
Port

4.8.5.1.3 ID 2815: QueryPortMappings

This message is sent to request a list of all current mappings

Table 71 - QueryPortMappings message encoding

body
(ermpty)

Empty message body
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4,852 Output Set

4.8.52.1 D 080E: GrantPortMapping

The GrantPortMapping message is sent in response to the RequestPortMapping message. GrantPortMapping contains
both the requested endpoint that was specified in the request, and the mapped endpoint on the external-facing network.

Table 72 - GrantPortMapping message encoding

body
L sequence name = GrantPortMappingSeq
record name = RequestPortMappingRec
record name = GrantPortMappingRec
Record Name = RequestPortMappingRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false gflbeD spet, offsettfalse, ranges/enums:
SocketType 1= 186
2 |<fixed_field> unsigned integer one false IP\v4-address of ¢ndpoint port to which
IPAddr PortMapper will fnap, in network byte order
3 |<fixed_field> unsigned short integer one false
Port
Record Name = GrantfPortMappingRec
Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned integer one false IPv4 address of glient side mapping of
IPAddr endpoint, in network byte order
2 |<fixed_field> unsigned short integer one false
Port

4.85.2.2 |ID 4815: RgportPortMappings

This message is includes a list of all current mappings.

Table 73)- ReportPortMappings message encoding

Bady
L sequence name = MappingSeq
record name = RequestPortMappingRec
record name = GrantPortMappingRec
Record Name = RequestPortiviappingRec
Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned byte one false gflllj% ;et offset=false, ranges/enums:
SocketType 1= TCP
2 |<fixed_field> unsigned integer one false IPv4 address of endpoint port to which
IPAddr PortMapper will map, in network byte order
3 |<fixed_field> unsigned short integer one false
Port
Record Name = GrantPortMappingRec
Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned integer one false IPv4 address of client side mapping of
IPAddr endpoint, in network byte order
2 |<fixed_field> unsigned short integer one false
Port



https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL

ASG060™A

Page 69 of 237

4.8.6 Protocol Behavior

—

Figure 8 - PortMapper service protocol behavior

Table 74 - PortMapper service state transitions

Start State |Trigger Conditions Actions
A RequestP¢rtMapping createMappedPort ( msg,trangportData )|,
sendGrantPortMapping ( msg,transportDiata )
A CancelPontMapping cancelMappedPort ( msg )
A QueryPortMappings sendReportPortMappings ( msg,transportData )
Table 75 - PortMapper service transition actions

Action Interpretation

createMappedPort Assign an external’address and port to the endpoint specified in the
message andbegin forwarding traffic received on tha{ port

sendGrantPortMapping Send a Grdnt Port Mapping message to the requesting client

cancelMappedPort Remaqve the specified mapping from the list of active fnaps

sendReportPortMappings Send.a Report Port Mappings message to the requesfing client

49 RangeSensor
name=RangeSensor
version=2.0
id=urn:jaus:jss:environn

4.9.1

entSensing:RangeSensor

Description

The function of the Range Sensor Service is to provide information from proximity sensors. This service will output the
location of various Data Points with a certain measure of accuracy. A given Range Sensor service may be comprised of
one to many actual physical sensors or technologies. Each sub-sensor can be assigned (by the developer) a unique Sensor
ID. When appropriate, the reserved Sensor ID of zero may be used to refer to all sensors attached to a given Range Sensor

Service.

The Data Points are measured in the sensor’s native coordinate system and are expressed in terms of range, bearing and
inclination. Range is the distance, in meters, along the line from the origin of the sensor’s native coordinate system (sensor’s
origin) to the specified point. Bearing is the angle, in radians, that the line from the sensor’s origin to the specified point
makes about the sensor’s z-axis in the right handed sense (Figure 9). Inclination is the the angle, in radians, that the line
from the sensor origin to the specified point makes about the sensor’s y-axis in the right handed sense (Figure 9).
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Each data point has an optional ID parameter. This parameter is provided for those sensor technologies which may assign
and/or track entities based on unique ID values; however, such tracking capabilities are not required for a compliant Range
Sensor Service. The behavior of the data point ID is not specified, i.e., IDs may repeat in a given report and IDs may persist
from one report to another. No semantic value should be placed on the ID values in a generalized way. Data Point ID
behavior should be derived from the underlying sensor or algorithm technology and is mearly provided to be used in those
situations where mutiple parties can agree upon the behavior and semantics of the ID values.

Data from the range sensor can be reported in both a compressed and uncompressed format, different query and report
messages are provided for each exchange and the kind of data compression supported by the service is reported in the
Report Range Sensor Capabilities message. Requests for unsupported data compression algorithms will result in the
generation of a Report Sensor Error message indicating an unsupported compression request.

The range sensor can express the bearing, inclination and range terms with respect to either its native coordinate system
or the vehicle coordinate system if coordlnate transforms are supported The Query Sensor Geometrlc Properties message
can be used to determing s 3 s C G ate system. Three possible
coordinate responses afe p033|ble (a) the service does not know the sensor’'s posmon (b) the sensor coordinate system
is fixed with respect to the vehicle, and (c) the sensor is attached to some manipulator. Thesg:cades are supported by the
Report Sensor Geometrjc Properties message and are described therein.

INCLINATION

Figure9'=-Bearing and inclination definition

4.9.2 Assumptions

Messages may be delayed, lost, orfeordered.

4.9.3 References

Inherits-from=accessCoptrol
version=1.1
id=urn:jaus:jss:core:AccessControl
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4,94 Vocabulary

Table 76 - RangeSensor service message vocabulary

Message ID (hex) ‘Name Command
Input Set

0802 SetRangeSensorConfiguration true
2805 QuerySensorGeometricProperties false
2804 QueryRangeSensorCompressedData false
2803 QueryRangeSensorData false
2801 QueryRangeSensorCapabilities false
2802 QueryRangeSensorConfiguration false
Output Set

0801 ConfirmSensorConfiguration false
4801 ReportRangeSensorCapabilities falsg
4802 ReportRangeSensorConfiguration fals¢
4803 ReportRangeSensorData falsg
4804 ReportRangeSensorCompressedData false
4805 ReportSensorGeometricProperties false

4.9.5 Encoding

4951 Input Set

49511 ID0802: Se

This message is used t
capabilities as describeg
to reply to the sender W
given sensor ID, the con
valid, configurations spd

tRangeSensorConfiguration

cified shall be set-(if they exist).

Table 77°=-SetRangeSensorConfiguration message encoding

b set the range sensors’ currént configuration. Configuration is based offf of each range sensor’s
in the Report Range Sensor Capabilities message. This message shall calise the receiving service
ith a Confirm Range Sensor Configuration message. If the configuration [specified is invalid for a
firm message shall contain an Range Sensor Error Record for the given Sensor ID however other,

body

E/cequence name = RangeSensorConfigurationSequence
|— Ir_ect]rd name = ReguestidRec

HPSY Sy PP N N TPt -y Y
LLE= 0 A = L= e BT~ LY LD ) B p= T N R T L ey e

tcount_field = unsigned short integer)

record name = RangeSensarConfigurationRec

Record Name = RequestldRec

SensorlD

Field [Name Type Units |Optional|Interpretation
#
1 |<fixed_field> unsigned byte one false
RequestID
Record Name = RangeSensorConfigurationRec
Field [Name Type Units |Optional|Interpretation
#
1 |<presence_vector> unsigned short integer
2 |<fixed_field> unsigned short integer |one false ID of the sensor. Zero is not a valid ID in

this message. Value set, offset=false,
ranges/enums:[1,65535]
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3 |<fixed_field> unsigned integer radian |true (scaled range = [-
HorizontalFieldOfViewStartAngle 3.141592653589793,3.141592653589793],
round )
4 |<fixed_field> unsigned integer radian |true (scaled range = [-
HorizontalFieldOfViewStopAngle 3.14(1]I 5)92653589793,3.141592653589793],
roun
5 |<fixed_field> unsigned integer radian |true (scaled range = [-
VerticalFieldOfViewStartAngle 3.143j 5)92653589793,3.141592653589793],
roun
6 |<fixed_field> unsigned integer radian |true (scaled range = [-
VerticalFieldOfViewStopAngle 3.141592653589793,3.141592653589793],
round )
7 |<fixed_field> unsigned short integer |hertz true (scaled range = [0,1000], round )
UpdateRate
8 |<fixed_field> unsigned integer meter  |true (scaled range = [0,1000000.0], round )
MinimumRange
9 |<fixed_field> unsigned integer meter |true (scaled.range = [0,1000000.0], round )
MaximumRange
10 |<fixed_field> unsigned byte one true galxet_set offspt=false, ranges/enums:
+ AClive
SensorState 1Z Standby
2= Off
4.9.5.1.2 ID 2805: QUerySensorGeometricProperties

This message shall cau
message.

se the receiving component to reply to the requestor with a Report Sens

Table 78 - QuerySensorGeometricProperties message encoding

br Geometric Properties

body

L list name = S&nsorldList

(countAfigld = unsigned short integer)
record name = SensorlDQueryRec

Record Name = SensorlDQueryRec

Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor peing queried. Zero is used
SensorlD to query all sensprs associated with this
service.
Value set, offsetffalse, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
4.9.5.1.3 ID 2804: QueryRangeSensorCompressedData

This message shall cause the receiving service to reply to the requestor with a Report Range Sensor Compressed 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. The
third field specifies which coordinate system the data should be reported in, either the sensor’s native coordinate system
or, if supported, a coordinate system specified by a Set Specified Sensor Coordinate System message. The fourth field
specifies the data compression algorithm. Three compression algorithms are supported: DEFLATE, bzip2, and LZMA.
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Table 79 - QueryRangeSensorCompressedData message encoding

body
L list name = QueryRangeSensorCompressedDatalist
tcount_field = unsigned short integer)
record name = QueryRangeSensorCompressedhataRec

Record Name = QueryRangeSensorCompressedDataRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.

Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried

2 |<fixed_field> unsigned byte one Talse Value sef, offsettfalse, ranges/enums:

[y 0= Native Cegrdinate System
ReportCoordin teSyStem 1= Vehiclg.Coordinate System

3 |<fixed_field> unsigned byte one false B/alll\lle set) offsetfalse, ranges/enums:
= INone
DataCompressjon 1YREFLATE
2= bzip2
3= LZMA
4  |<fixed_field> unsigned short integer one false
QueryPresencgVector

49514 ID 2803: QUeryRangeSensorData

This message shall cause the receiving service to reply to the requestor with a Report Range Sensor Data message. A
logical AND shall be performed on the requested presence wector and that representing the gvailable fields from the
responder. The resulting message shall contain the fields indicated by the result of this logical ANID operation. The second
field specifies which cogrdinate system the data should bé&reported in, either the sensor’s native|coordinate system or, if
supported, a coordinate|system specified by a Set Spegified Sensor Coordinate System message|

Table 80 - QueryRangeSensorData message encoding

body
L list name = QueryRangeSensorDatalist
tcount field = unsigned short integer)
record name = QueryRangeSensorDataRec

Record Name = QueryRangeSensorDataRec

Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor peing queried. Zero is used
SensorlD to query all sensors associated with this
service.

Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried

2  |<fixed_field> unsigned byte one false galkle set, gffseffalseysranges/enums:
; = Native Coordinate System
ReportCoordmateSystem 1= Vehicle Coordinate System
3 [|<fixed_field> unsigned short integer one false
QueryPresenceVector

49515 ID 2801: QueryRangeSensorCapabilities

This message shall cause the receiving service to reply to the requestor with a Report Range Sensor Capabilities 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.
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Table 81 - QueryRangeSensorCapabilities message encoding

body
L list name = RangeSensorCapabhilitiesList
tcount_field = unsigned short integer)
record name = QueryRangeSensorCapabilitiesRec

Record Name = QueryRangeSensorCapabilitiesRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.

Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried

2 |<fixed_field> unsigned short integer one Talse
QueryPresencgVector

49.5.1.6 ID 2802: QeryRangeSensorConfiguration
This message shall cayuse the receiving service to reply to the requestor with a<Report Range Sensor Configuration
message. A logical ANID shall be performed on the requested presence vector{and that representing the available fields
from the responder. Thq resulting message shall contain the fields indicated by, the result of this logical AND operation.

Table 82 - QueryRangeSensorConfiguration.message encoding

body
L list name = RangeSensorConfigirationList
(count field = unsigned styart integer)
record name = QueryRangeSensorConfigurationRec

Record Name = QueryRangeSensorConfigurationRee

Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor peing queried. Zero is used
SensorlD to query all sensprs associated with this
service.

Value set, offsetffalse, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried

2 |<fixed_field> unsigned short integer one false
QueryPresencgVector.

4,952 Output Set

4.9.5.2.1 ID 0801: ConfirmSensorConfiguration

This message is used to notify a client component that the configuration has been received with the values specified in the
corresponding set message with Request ID matching the value of field 1 of this message. If the specified configuration
request is deemed valid, the SensorldRec is returned with the matching SensorID (or illuminatorID) of the sensor (or
illuminator) for which the configuration was successfully set. If the requested configuration is invalid, one of the ErrorRec
types shall be returned (depending on the source message) with an error code and description of the configuration setting
which was deemed invalid.
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Table 83 - ConfirmSensorConfiguration message encoding

body

L sequence name = ConfirmSensorConfigurationSeguence

=

record name = RequestidRec
list name = ConfirmSensorList

tcount_field = unsigned short integer)
variant name = ConfirmSensorConfigurationariant
(vtag_field = unsigned byte)

— record name = SensorldRec

— record name = RangeSensorErrorRec

— record name = VisualSensorErrorRec

— record name = DigitalvideoSensorErrorRec

— record name = AnalogyideoSensorErrorRec

— record name = StillmageSensorErrorRec

L — record name = I—I?ﬁd"..firiﬂ-nlznr*nHingFrrnarr

— record name = DigitalfudioSensorErrorRec
— record name = DigitalAudioOutputErrorRec
— record name = ‘YideollluminatorErrorRec
Record Name = RequestidRec
Field [Name Type Units Optional{Interpretation
#
1 <fixed_field> unsigned byte one false
RequestID
Record Name = SensorldRec
Field |Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
Record Name = RangeS¢nsorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
2 <fixed_field> unsigned byte one false Value set, offsgt=false, ranges/enums:
RangeSensorErrofCode 0= Unknown Sgnsor ID
1= Invalid Horigontal Field of View
2= Invalid Vertigal Field of View
3= Invalid Updgte Rate
4= Invalid Sendor Range
5= Invalid Sengor State
6= Multiple Invalid Parameters
255= UnknownlError / Fault
3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[])
Record Name = VisualSensorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VisualSensorErrorCode 0= Unknown Sensor ID
1= Invalid Sensor State
2= Invalid Zoom Mode
3= Invalid Zoom Value
4= Invalid Focus Mode
5= Invalid Focus Value
6= Invalid White Balance
7= Invalid Imaging Mode
8= Invalid Exposure Mode
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9= Invalid Metering Mode

10= Invalid Shutter Speed

11= Invalid Aperture Value

12= Invalid Light Sensitivity
13= Invalid Image Stabilization
14= Invalid Horizontal FOV

15= Invalid Vertical FOV

16= Multiple Invalid Parameters
255= Unknown Error / Fault

3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[l)
Record Name = DigitalVideoSensorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:|1,65535]
2 <fixed_field> unsigned byte one false Value set,\offsdt=false, ranges/enums:
DigitalVideoErrorGode 0= Unknown Sensor ID
1= Ipvatid Minimum Bit Rate
2=0nvalid Maximum Bit Rate
3&/Requested fframe Rate Too Low
4= Requested fframe Rate Too High
5= Invalid Framje Size
6= Invalid Format
7= Multiple Invalid Parameters
255= Unknown|Error / Fault
3 |<variable_length] string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[])
Record Name = AnalogVideoSensorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 |<fixed_field> unsigned short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
2 <fixed_field> unsigned byte one false Value set, offsgt=false, ranges/enums:
AnalogVideoErrorfode 0= Unknown Sgnsor ID
1= Invalid Format
255= Unknown|Error / Fault
3 |<variable_length| string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[l)
Record Name = StilllmaggSensorErrerRec
Field |Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD me b set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
StilllmageErrorCode 0= Unknown Sensor ID
1= Invalid Frame Size
2= Invalid Format
3= Multiple Invalid Parameters
255= Unknown Error / Fault
3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (bytel[])
Record Name = H264VideoEncodingErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:

H264VideoEncodi

ngErrorCode

0= Unknown Sensor ID
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1= Invalid Profile

2= Invalid Preset

3= Invalid GroupOfPictures
4= Invalid GDR

5= Invalid RegionOflnterest
6= Invalid IntraMacroRefresh
255= Unknown Error / Fault

3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[l)
Record Name = DigitalAudioSensorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 <fixed_fie|d> u||big||eu' 'Uy[e ore i'diae Yatue DC;., Uffbci.-l'dlse, ranges/enums:
DigitalAudioSensqrErrorCode 0= Unknowngensor ID
1= Invalid‘BitRate
2= Invalid-Format
3= Ipvalid SampleRate
4=(nvalid BitDgpth
5&/invalid EncqdingQuality
255= Unknown|Error / Fault
3 |<variable_length| string> variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[l)
Record Name = DigitalAudioOutputErrorRec
Field |Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false ID of the sensof. Zero is not a valid ID in this
SensorlD message. Valug set, offset=false,
ranges/enums:|1,65535]
2 <fixed_field> unsigned byte one false Value set, offsdt=false, ranges/enums:
DigitalAudioOutputErrorCode 0= Unknown Sensor ID
1= Stream Not Found
2= Stream Not Supported
255= Unknown|Error / Fault
3 |<variable_length| string> variableylength string N/A false (Length min..max = 0..255)
ErrorMessage (bytefl)
Record Name = VideollluminatorErrorRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed_field> unsigned short integer one false
llluminatorID
2 |<fixed_field> unsigned byte one false Value set, offsdt=false, ranges/enums:
VideollluminatorEfrorRecCode 0= Unknown Sgnsor ID
1= Unsupported Mode
2= Unsupported Beam Width
3= Unsupported Beam Height
255= Unknown Error / Fault
3 |<variable_length_string> variable length string N/A false (Length min..max = 0..255)

ErrorMessage

(bytef])
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49522

ID 4801: ReportRangeSensorCapabilities

This message is used to report the range sensors’ capabilities upon receipt of a Query Range Sensor Capabilities message.
Capabilities include both static sensor properties and valid values and ranges for properties which can be modified by the
Set Range Sensor Capabilities Message.

Table 84 - ReportRangeSensorCapabilities message encoding

body
L list name = RangeSensorCapabilitiesList
(count field = unsigned short integer)
record name = RangeSensorCapahbilitiesRec
Record Name = RangeSensorCapabilitiesRec
Field|Name Type Units _[Optional Interpretation
#
1 |<presence_vectpr> unsigned short
integer
2 |<fixed_field> unsigned short |one false ID°6f the sensor. Zero is not a valid ID in
Y ; this message] Value set, offset=false,
SensorlD integer ranges/enumg:[1,65535]
3 |<variable_length_string> variable length  [N/A false (Length min..fnax = 0..255)
SensorName string (byte[])
4 |<bit_field> unsigned byte |bit_field|true \B;itls O”O‘tAC# eé ol }
alue set, ofiget=false, ranges/enums:
SupportedStates 0= Unsupporthd
1= Supported
Bits 1..1, Star{dby:
Value set, offget=false, ranges/enums:
0= Unsupportgd
1= Supported
Bits 2..2, Off:
Value set, offget=false, ranges/enums:
0= Unsupportgd
1= Supported
5 |<fixed_field> unsigned integer |radian |true (scaled range)= [
MinimumHorizonfalFieldOfViewStartAngle ?63;?1215)92653 89793,3.141592653589793],
6 |<fixed_field> unsigned integer [radian |true (scaled rangej= [-
MaximumHorizortalFieldOfViewStopAngle ?6135)92653 89793,3.141592653569793),
7 |<fixed_field> unsigned integer [radian |true (scaled range|=[-
MinimumVerticalkield@fViewStartAngle 3'14215)92653‘ 89793,3.141592653589793),
roun
8 |<fixed_field> unsigned integer |radian |true (scaled range|= [-
MaximumVerticalFiel[dOfViewStopAngle ;’C;l;'r;('j")"‘w" 89793,3.141592653589793],
9 |<fixed_field> unsigned short |hertz  |true (scaled range = [0,1000], round )
MiniumumUpdateRate integer
10 |<fixed_field> unsigned short |hertz  |true (scaled range = [0,1000], round )
MaximumUpdateRate integer
11 |<fixed_field> unsigned integer |meter |true (scaled range = [0,1000000.0], round )
MinimumRange
12 |<fixed_field> unsigned integer [meter |true (scaled range = [0,1000000.0], round )
MaximumRange
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13 |<bit_field>

SupportedCompression

unsigned byte

bit_field

true

Bits 0..0, NoCompression:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 1..1, DEFLATE:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 2..2, bzip2:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 3..3, LZMA:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

14 |<fixed_field>

unsigned byte

one

true

Value set, offset=false, ranges/enums:
0= False

CoordinateTrans

b o eyl
Matorouppuritcu

1=True

49523 ID4802: Rq

This message is sent in
configuration (per sensdg

portRangeSensorConfiguration

response to a Query Range Sensor Configuration message., Itqspopulate

r ID) as defined in the table below.

Table 85 - ReportRangeSensorConfiguration méssage encoding

1 with the current sensor

body

L list name = RangeSensorConfigufationList
(count field = unsigned shortinteger)
record name = RangeSensorConfigurationRec

Record Name = Range

SensorConfigurationRec

SensorState

Field [Name Type Units |Optional|Interpretation
#
1 |<presence_vector> unsigned short integer
2 |<fixed_field> unsigned short integer |one false ID of the sensor. Zero is not a valid ID in
SensorlD this message. [Value set, offset=false,
ranges/enums}[1,65535]
3 |<fixed_field> unsigned integer radian |true (scaled range = [-
HorizontalFieldOfViewStartAngte 3.141592653589793,3.141592653589793],
round )
4 |<fixed_field> unsigned integer radian |true (scaled range F [-
HorizontalFieldOfViewStopAngle 3.141592653589793,3.141592653589793],
round )
5 |<fixed_field> unsigned integer radian |true (scaled range = [-
VerticalFieldOfViewStartAngie 3-444592653589793,3.141592653589793],
round )
6 |<fixed_field> unsigned integer radian |true (scaled range = [-
VerticalFieldOfViewStopAngle 3.141592653589793,3.141592653589793],
round )
7 |<fixed_field> unsigned short integer |hertz true (scaled range = [0,1000], round )
UpdateRate
8 |<fixed_field> unsigned integer meter |true (scaled range = [0,1000000.0], round )
MinimumRange
9 |<fixed_field> unsigned integer meter |true (scaled range = [0,1000000.0], round )
MaximumRange
10 (|<fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:

0= Active
1= Standby
2= Off
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49524 D 4803: ReportRangeSensorData

This message is sent by a receiving component upon receipt of a Query Range Sensor Data message. This message
reports a list of detected data points for a given time. The RangeSensorDataSeq is used to report the data from a given
sensor along with meta data such as sensor ID and timestamp. The timestamp defines the time at which the collected data
was valid. Data points are defined by range, bearing and inclination with respect to either the native coordinate system or
the vehicle coordinate system. Data is only reported for sensors which are in the active state. If data is queried for a sensor
which is not active, the RangeSensorDataErrorRec is returned for that sensor ID report.

Table 86 - ReportRangeSensorData message encoding

body
L list name = RangeSensorDatalist
(count field = unsigned short integer)
varaptrarme = HangeSensorbataidariant
ivtag_field = unsigned byte)
record name = RangeSensorDataErrorRec
sequence name = RangeSensorDatasSeq
record name = RangeSensorDataRec
list name = RangeSensorDataPointList
(count field = unsigned short integed)
record name = RangeSensorDabaFointRec
Record Name = RangeS¢nsorDataErrorRec
Field # [Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor.|Zero is not a valid ID in this
SensorlD message. Value pet, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one, false Value set, offsetffalse, ranges/enums:
DataErrorCode 0= Sensor is not|Active
1= Invalid comprgssion format
255= Unknown Hrror / Failure
3 <variable_length_string> |variable length string (byte[]) |N/A false (Length min..max = 0..255)
ErrorMessage
Record Name = RangeS¢nsorDataRec
Field # [Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor.[Zero is not a valid ID in this
SensorlD message. Value pet, offset=false,
ranges/enums:[1£65535]
2 <fixed_field> ansigned byte one false Value §et, offsetffalse, ranges/enums:
ReportCoordinat¢System 0= Native Coordinate System
1= Vehicle Coordinate System
3 <bit_field> unsigned integer bit_field |false Bits 0..9, Milliseconds:
TimeStamp Value set, offsetsfalse, ranges/enums:
[0,999]
BItS 1015, Seconds:
Value set, offset=false, ranges/enums:
[0,59]
Bits 16..21, Minutes:
Value set, offset=false, ranges/enums:
[0,59]
Bits 22..26, Hour:
Value set, offset=false, ranges/enums:
[0,23]
Bits 27..31, Day:
Value set, offset=false, ranges/enums:
[1,31]
Record Name = RangeSensorDataPointRec
Field # [Name Type Units Optional |Interpretation
1 <presence_vector> unsigned short integer
2 <fixed_field> unsigned integer one true
PointID



https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL ASG6060™A Page 81 of 237
3 <fixed_field> unsigned integer meter false (scaled range = [0,1000000.0], round )
Range
4 <fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:
RangeValidity 0= False
1= True
5 <fixed_field> unsigned integer meter true (scaled range = [0.0,100000.0], round )
RangeErrorRMS
6 <fixed_field> unsigned integer radian false (scaled range = [-
Bearing 3.141592653589793,3.141592653589793],
round )
7 <fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:
BearingValidity 0= False
1= True
8 <fixed_field> unsigned integer radian true (scaled range =[0,3.141592653589793],
BearingErrorRMS round )
9 <fixed_field> unsigned integer radian false (scaled range = [
Inclination 3.141592653589793,3.141592653589793],
round )
10 |<fixed_field> unsigned byte one true Value set; offsetsfalse, ranges/enums:
InclinationValidity 0= Faise
1=CTrue
11 |<fixed_field> unsigned integer radian true (scaled range = [0.0,3.141592653589793],
InclinationErrorRMS round )
49525 ID 4804: RgportRangeSensorCompressedData

This message is used tq
Sensor Data message
timestamp defines the ti

report a list of detected data points for a given,time. This message differs
in that the data contained herein has undergone compression by the gpecified algorithm. The
e at which the collected data was valid.\Data points are defined by rangg, bearing and inclination
with respect to either thg¢ sensor coordinate system or a specifieéd coordinate system.

Table 87 - ReportRangeSensor€CompressedData message encoding

from the Report Range

body

L list name = RahgeSensorCompressedDatalist
(count_field'= unsigned short integer)
variant-mame = RangeSensorCompressedDataiariant
wihag field = unsigned byte)
record name = RangeSensorDataErrorRec
record name = RangeSensorComprassedDataRec

Record Name = RanggSensorDataErrorRec
Field [Name Type Units Optional |Interpretatign
#
1 |<fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
Sensor_ID message. Value set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
DataErrorCode 0= Sensor is not Active
1= Invalid compression format
255= Unknown Error / Failure
3 |<variable_length_string>|variable length string N/A false (Length min..max = 0..255)
ErrorMessage (byte[l)
Record Name = RangeSensorCompressedDataRec
Field [Name Type Units Optional |Interpretation
#
1 <fixed field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensoﬁD message. Value set, offset=false,
ranges/enums:[1,65535]
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2 |<fixed_field>

ReportCoordinateSystem

unsigned byte

one

false

Value set, offset=false, ranges/enums:
0= Native Coordinate System
1= Vehicle Coordinate System

3 |<bit_field>
TimeStamp

unsigned integer

bit_field

false

Bits 0..9, Milliseconds:

Value set, offset=false, ranges/enums:
[0,999]

Bits 10..15, Seconds:

Value set, offset=false, ranges/enums:
[0,59]

Bits 16..21, Minutes:

Value set, offset=false, ranges/enums:
[0,59]

Bits 22..26, Hour:

Value set, offset=false, ranges/enums:
[0,23]

Bits 27..31, Day:

Value set, offset=false, ranges/enums:
[1.31]

4 |<fixed_field>

DataCompressipn

unsigned byte

one

false

Value set, offsetffalse, ranges/enums:
0= None
1= DEFLATE
2= bzip2
3=LZMA

CompressedData

5 <variab|e_|enth_fieId>

RangeSensorDataPointList|N/A

false

Count field type [ unsigned integer (min/max
count = 0..2147483647)

49526

ID 4805: RgportSensorGeometricProperties

This message is used tp report information about the geometric properties of a sensor with respgct to the vehicle. Three
possible use cases are [supported: (1) The sensor has no knowledge of its geometric properties. |(2) The sensor is rigidly
mounted to the vehicle gnd the position and orientation with respect to the vehicle coordinate systgm is known. In this case
the position and orientgtion of the sensor is defined by a pesition vector (x, y, z) and unit quatg¢rnion (d; a, b, ¢) which
specifies the axis and afpgle of rotation used to establish the orientation of the sensor coordinate system with respect to the
vehicle coordinate system. (3) The sensor is mounted to ‘a‘manipulator in which the JAUS ID, join{ number and the sensor
offset are described. In this case the position and orieatation of the sensor is defined by a positiory vector (x, y, z) and unit
quaternion (d; a, b, c) which specifies the axis and angle of rotation used to establish the orientation|of the sensor coordinate
system with respect to the link coordinate system.
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Table 88 - ReportSensorGeometricProperties message encoding

body
L list name = GeometricPropertiesList
|_(cc:ur‘|t_field = unsigned short integer)
sequence name = GeometricPropertiesSeguence
record name = SensorldRec
variant name = GeometricPro
(vtag_field = unsigned byte
variant name = NoGeometricPropertiesvariant
|_ ag_ f|eld = unsigned byte)
{ernpty)
record name = StaticGeometricPropertiesRec
record name = ManipulatorGeometricPropertiesRec

erties\ariant

Record Name = SensorldRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the §enisor.|Zero is not a valid ID in this
SensorlD message.)Value ket, offset=false,
ranges/enums:[1,65535]
Record Name = Static¢GeometricPropertiesRec
Field #/Name Type Units Optional {Interpretation
1 |<array> Array of unsigned integer |N/A falsé dimension size 53
SensorPosition <fixed_field>
2 |<array> Array of unsigned integer |N/A false dimension size 54
UnitQuaternion <fixed_field>
Record Name = ManipulatorGeometricPropertiesRec
Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false
SubsystemID
2 |<fixed_field> unsigned byte one false
NodelD
3 |<fixed_field> unsigned byte one false
ComponentID
4 |<fixed_field> unsigned byte one false
JointNumber
5 |<array> Array of unsigned integer |N/A false dimension size 53
SensorPosition <fixed_field>
6 |<array> Array of unsigned integer |N/A false dimension size 54
UnitQuaternion <fixed_field>
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4.9.6 Protocol Behavior

transport.Receiving

events.Ready

accessCtrl.NotControlled

Default

accessCtrl.Controlled

Default A B

Figure 10 - RangeSensor service protocol behavior

Table 89 - RangeSensor service state transitions

Start | Trigger Conditions Actions
State
A QueryRangeSensorCapabilities sendReportRangeSensorCapabilities ( msg
transportData )
A QueryRangeSensorConfiguration sendReportRangeSensorConfiguration ( mgg,transportData )
A QuerySensorGeometrigProperties sendReportSensorGeometricProperties ( mgg,transportData )
A QueryRangeSensorData isCoordinateTranformSupported | sendReportRangeSensorDatalnRequestedCoordinateSystem (
(msg) msg,transportData )
A QueryRangeSensorDajta ! isCoordinate Trapform sendReportRangeSensorDatalnNativeCoorfinateSystem (
Supported( msg ) msg,transportData )
A QueryRangeSensorCompressedDat |isCoordinateTrariform sendReportRangeSensorCompressedDatalnRequestedCoordinateSyste
a Supported({msg ) m ( msg,
transportData )
A QueryRangeSensorCompressedDat |! is€oaordinateTranform sendReportRangeSensorCompressedDatalnNativeCoordinateSystem (
a Supported( msg ) msg,
transportData )
B SetRangeSensorConfiguration isControllingClient( sendConfirmSensorConfiguration ( msg,
transportData ) transportData ) ,
updateRangeSensorConfiguration ( msg )
Table 90 - RangeSensor service conditions
Condition Interpretation

isCoordinateTranformSupported( msg )

reports.

True if the service supports coordinate system transformations for data

!isCoordinateTranformSupported( msg )

data reports.

True if the service does not support coordinate system transformations for

isControllingClient( transportData )

True if the message that triggered the transition is received from the client
that is in control of this service.
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Table 91 - RangeSensor service transition actions

Action Interpretation

sendReportRangeSensorCapabilities Send a Report Range Sensor Capabilities
message

sendReportRangeSensorConfiguration Send a ReportRangeSensorConfiguration

message

sendReportSensorGeometricProperties

message

Send a ReportSensorGeometricProperties

sendReportRangeSens

orDatalnRequestedCoordinateSystem

Send a ReportRangeSensorData message
using the requested coordinate system

sendReportRangeSens

orDatalnNativeCoordinateSystem
native coardinate syst

Send a ReportRangeSensorData message in

em

sendReportRangeSens

Send a
ReportRangeSensorG
message using-the re
system

prCompressedDatalnRequestedCoordinateSystem

ompressedData
uested coordinate

sendReportRangeSens

Send a
RepgortRangeSensorQ
méssage in native cod

prCompressedDatalnNativeCoordinateSystem

ompressedData
rdinate system

sendConfirmSensorConfiguration

Send ConfirmSensor(

onfiguration message

updateRangeSensorCqgnfiguration Update the sensor usg¢r controllable
configuration parametgrs according to the
ones specified.

4.10 Stilllmage

name=Stilllmage
version=2.0
id=urn:jaus:jss:environm

4.10.1 Description

This service provides a
the camera to a particul
individually, the Events s
as is typically done to cn

4.10.2 Assumptions

entSensing:Stilllmage

ccess to the capabilities and configuration of a camera, allowing the cont
br operationalprofile and to obtain images from the camera. While this ser
ervice canbe used to automatically report images at a specified rate therel]
cate an.MJPEG video stream).

rolling component to set
vice reports each image
y simulating video (such

Messages may be delayed, lost, or reordered.

4.10.3 References

Inherits-from=visualSensor

version=2.0

id=urn:jaus:jss:environmentSensing:VisualSensor
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4.10.4 Vocabulary

Table 92 - Stilllmage service message vocabulary

Message ID (hex) ‘Name Command
Input Set

0807 SetStilllmageSensorConfiguration true

281C QuerysStilllmageDataExt false

2813 QuerystilllmageSensorConfiguration false

2812 QuerystilllmageSensorCapabilities false
Output Set

481C ReportStilllmageDataExt false

4813 ReportStilllmageSensorConfiguration fals¢

4812 ReportStillimageSensorCapabilities false

4.10.5 Encoding
4.10.5.1 Input Set

4.10.5.1.1

This message is used tq

ID 0807: SetStilllmageSensorConfiguration

set the configuration of the still image sensor associated with the servicg. Configuration is based
off of each sensor’s capabilities as described in the Report Still Imagé’Sensor Capabilities mess
cause the receiving sefvice to reply to the sender with a Confirny Sensor Configuration mess

ge. This message shall
ge. If the configuration

specified is invalid for a given sensor ID, the confirm message shall contain a Still Image Error Reqord for the given Sensor
ID however other, valid,|configurations specified shall be set-(if'they exist).

Table 93 - SetStilllmageSensorConfiguration message encoding

body
L sequence nama = StillmageSensorConfigurationSeqguence

record ngme = RequestidRec

list ranie = StillmageSensorlist

tecount field = unsigned short integer)

record name = StilllmageSensarConfigurationRec

Record Name = RequgstidRec

Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = StilllmageSensorConfigurationRec
Field #/Name Type Units Optional |Interpretation
1 <presence_vector> unsigned byte
2 |<fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensoﬁD message. Value set, offset=false,
ranges/enums:[1,65535]
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3 |<fixed_field>
FrameSize

unsigned byte

one

true

Value set, offset=false, ranges/enums:

0= 128x96 (sqcif)

1= 176x144 (qcif)

2= 352x288 (cif)
3=704x576 (4cif)

4= 1408x1152 (16cif)
5= 160x120 (qqvga)

6= 320x240 (qvga)

7= 640x480 (vga)

8= 800x600 (svga)

9= 1024x768 (xga)

10= 1600x1200 (uxga)
11=2048x1536 (gxga)
12=1280x1024 (sxga)
13=2560x2048 (gsxga)
14= 5120x4096 (hsxga)
15= 852x480 (wvga)
16= 1366x768 (wxga)

T7= T600XTUZZ (wsxga)
18=1920x1200)(wuxga)
19= 2560x1600 (woxga)

20= 3200x2048 (wgsxga)
21= 3840%2400 (wquxga)
22='6400x4096 (whsxga)
23=/7680x4800 (whuxga)

24= 320x200 (cga)
25=640x350 (eda)
26= 852x480 (hd480)
27=1280x720 (Hd720)

28=1920x1080 (hd1080)

4  |<fixed_field>
StilllmageFormpt

unsigned byte

one

true

Value set, offsetffalse, ranges/enums:

0= JPEG
1=GIF
2=PNG
3= BMP
4=TIFF
5= PPM
6=PGM
7= PNM
8= NEF
9= CR2
10= DNG

4.10.5.1.2 ID 281C: QdieryStilllmageDataExt

This message shall cauge the receiving.component to reply to the requestor with a Report Still I
By setting the associatefl bits in the:QueryPresenceVector, the client can request that the responsg
directly in the ImageFrame field, or-the image data can be stored locally by the sensor component
identifier for the data carE be returned in the StilllmageURI field, or both. A logical AND shall be per

presence vector and that representing the available fields from the responder. The resulting messag
indicated by the result of this logical AND operation.

age Data Ext message.
e contain the image data
and a file name or other
ormed on the requested
e shall contain the fields
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Table 94 - QueryStilllmageDataExt message encoding

body

L list name = QueryStilllmageDatalist
{count_field = unsigned short integer)
record name = QueryStilllmageDataRec

Record Name = QueryStilllmageDataRec

Field #/Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.
Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
2 |<fixed_field> unsigned byte one Talse Value set,Cc:)ﬁset:false,sranges/enums:
Yo i d 0= Native Cogrdinate System
ReportCoordin teSyStem 1= Vehiclg.Coordinate System
3 [|<fixed_field> unsigned byte one false
QueryPresencgVector
4.10.5.1.3 ID 2813: QyeryStilllmageSensorConfiguration

This message shall cayse the receiving service to reply to the requestor witha Report Still Image Sensor Configuration
message. A logical ANID shall be performed on the requested presence vector and that representing the available fields
from the responder. Thg resulting message shall contain the fields indicated by the result of this logical AND operation.

Table 95 - QueryStilllmageSensorConfiguration message encoding

body
L list name = QuerystillmageSensorConfigurationList
(count_field = unsighed short integer
record name =QuernystillmageSensarConfigurationRec

Record Name = QueryfStilllmageSensorConfigurationRec

Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor peing queried. Zero is used
SensorlD to query all sensprs associated with this
service.
Value set, offsetffalse, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
2 |<fixed_field> unsigned byte one false
QueryPresencgVector
4.10.5.1.4 ID 2812: QueryStilllmageSensorCapabilities

This message shall cause the receiving service to reply to the requestor with a Report Still Image Sensor Capabilities
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.
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Table 96 - QueryStilllmageSensorCapabilities message encoding

body
L list name = QueryStillmageSensorCapabilitiesList
{count_field = unsigned short integer:
record name = GuenyStilllmageSensorCapabilitiesRec

Record Name = QueryStilllmageSensorCapabilitiesRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.

Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried

2 |<fixed_field> unsigned byte one Talse
QueryPresencgVector

4.10.5.2 Output Set

4.10.5.2.1 ID 481C: ReportStilllmageDataExt

This message is used td report the most recent still image that was taken by thie sensor. The timestamp defines the time at
which the collected datad was valid. The image data is defined with respect(to either the sensor|coordinate system or a
specified coordinate system.

Table 97 - ReportStilllmageDataExt-message encoding

body
L list name = StilllmageDatalist
(count_field =xdnsigned short integer)
record pame = StilllmageDataRec

Record Name = StilllmpgeDataRec

Field |Name Type Units Optional |Interpretation

#

1 <presence_veg¢tor> unsigned byte

2 |<fixed_field> unsigned short integer one false ID of the sensor.|Zero is not a valid ID in this
SensoﬁD message. Value [set, offset=false,

ranges/enums:[1[,65535]
3 |<fixed_field> unsigned byte one false Value set, gffset =fa|seérangeslenumsr
[ 0= Native Coordjnate System

ReportCoordinz teSyStem 1= Vehicle Coor(liinate System

4  |<bit_field> unsigned integer bit_field |true \B/itls 0"9'tMi¥|Esefc;n?S: }

: alue sel, olfset=lalse, ranges/enums:

TimeStamp [0.999]

Bits 10..15, Seconds:

Value set, offset=false, ranges/enums:
[0,59]

Bits 16..21, Minutes:

Value set, offset=false, ranges/enums:
[0,59]

Bits 22..26, Hour:

Value set, offset=false, ranges/enums:
[0,23]

Bits 27..31, Day:

Value set, offset=false, ranges/enums:
[1,31]
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<variable_format_field>
ImageFrame

count_field = unsigned
integer

N/A

true

(min/max count = 0..2147483647)

Format_enum:
0=JPEG
1=GIF

2 =PNG
3=BMP
4 =TIFF
5=PPM
6 =PGM
7 =PNM
8 = NEF
9=CR2
10 = DNG

<variable_length_string>
StilllmageURI

variable length string
(byte(])

N/A

true

Filename or other URI indicating the location
of the still image data captured by the
associated request. If the saving process fails
for any reason (insufficient storage space, 1/0

error)_the URI shall be an empty (zero length)

string.

(Length min.:mak = 0..255)

4.10.5.2.2

This message is sent in
sensor configuration (pd

ID 4813: RgportStilllmageSensorConfiguration

response to a Query Still Image Sensor Configuration message. It is pg
r sensor ID) as defined in the table below.

Table 98 - ReportStilllmageSensorConfigurationinessage encoding

body

L list name = StillmageSensarConfigurationList

(count_field = unsigned shert integer)

record name = Stilllmag@eSensorConfigurationRec

Record Name = Stillilmag

bSensorConfigurationRec

FrameSize

Field # |[Name Type Units Optional [Interpretation
1 <presence_vectpr> unsigned byte
2 <fixed_field> unsigned short integer one false ID of the sensor.[Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
3 <fixed_field> unsigned byte one true Value set, offsetffalse, ranges/enums:

0= 128x96 (sqcifl
1= 176x144 (qci
2= 352x288 (cif)
3=704x576 (4ci
4= 1408x1152 (16cif)
5= 160x120 (qqviga)
6= 320x240 (qvga)
7= 640x480 (vgd)

8= 800x600 (svga)

9= 1024x768 (xga)

10= 1600x1200 (uxga)
11=2048x1536 (gxga)
12=1280x1024 (sxga)
13=2560x2048 (gsxga)
14= 5120x4096 (hsxga)
15= 852x480 (wvga)

16= 1366x768 (wxga)
17=1600x1024 (wsxga)
18=1920x1200 (wuxga)
19= 2560x1600 (woxga)
20= 3200x2048 (wgsxga)
21= 3840x2400 (wquxga)
22=6400x4096 (whsxga)
23= 7680x4800 (whuxga)
24= 320x200 (cga)
25=640x350 (ega)

26= 852x480 (hd480)
27=1280x720 (hd720)
28=1920x1080 (hd1080)

pulated with the current
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4 <fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:
StilllmageFormat 0= JPEG
1= GIF
2=PNG
3=BMP
4=TIFF
5= PPM
6=PGM
7= PNM
8= NEF
9= CR2
10=DNG

4.10.5.2.3 ID 4812: ReportStilllmageSensorCapabilities

This message is used to report the sensors’ capabilities upon receipt of a Query Still Image Sensor Capabilities message.
Capabilities include sensor properties, values and ranges which can be modified by the Set Still Image Sensor Configuration
message.

Table 99 - ReportStilllmageSensorCapabilities message encoding

body
L list name = StillmageSensorList
tcount_field = unsigned short integer)
record name = StilllmageSensorCapahilitiesRec

Record Name = StilllmageSensorCapabilitiesRec

Field # IName Type Units Optional |Interpretatign
1 <presence_veéctor> unsigned byte
2 <fixed_field> unsigned short integer one false ID of the sensor} Zero is not a valid ID in this
SensoﬁD message. Valuq set, offset=false,
ranges/enums:[{,65535]
3 <bit_field> unsigned integer bit_field |true Bits 0..0, sqcif_128x96:
SupportedFrameSizes Value set, offsef=false, ranges/enums:

0= Unsupported
1= Supported
Bits 1..1, qcif_176x144:

Value set, offsef=false, ranges/enums:
0= Unsupported
1= Supported
Bits 2..2, cif_352x288:

Value set, offsef{=false, ranges/enums:
0= Unsupported
1= Supported
Bits 3..3, cif4_704x576:

Value set, offsef=false, ranges/enums:
0= Unsupported
1= Supported
Bits 4..4, cif16_1408x1152:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 5..5, qqvga_160x120:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 6..6, qvga_320x240:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 7..7, vga_640x480:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 8..8, svga_800x600:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported
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Bits 9..9, xga_1024x768:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 10..10, uxga_1600x1200:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 11..11, gxga_2048x1536:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 12..12, sxga_1280x1024:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 13..13, gsxga_2560x2048:

Value set, offset=false, ranges/enums:

U= Unsupporied
1= Supported
Bits 14..14hsxga_5120x4096:

Value set-offsef=false, ranges/enums:
0= Unsupported
1= Supported
Bits 15..15, wvgpa_852x480:

Value set, offse{=false, ranges/enums:
0= Unsupported
1= Supported
Bits 16..16, wxgp_1366x768:

Value set, offsef=false, ranges/enums:
0= Unsupported
1= Supported
Bits 17..17, wsxpa_1600x1024:

Value set, offsef=false, ranges/enums:
0= Unsupported
1= Supported
Bits 18..18, wuxiga_1920x1200:

Value set, offsef=false, ranges/enums:
0= Unsupported
1= Supported
Bits 19..19, woxga_2560x1600:

Value set, offsef=false, ranges/enums:
0= Unsupported
1= Supported
Bits 20..20, wgskga_3200x2048:
Value set, offsef=false, ranges/enums:
0= Unsupported
1= Supported
Bits 21..21, wquxga_3840x2400:
Value set, offse{=false, ranges/enums:
0= Unsupported
1= Supported
Bits 22..22, whsjxga_6400x4096:
Value set_offsel=false, ranges/enums:

0= Unsupported

1= Supported

Bits 23..23, whuxga_7680x4800:
Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 24..24, cga_320x200:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 25..25, ega_640x350:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 26..26, hd480_852x480:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 27..27, hd720_1280x720:

Value set, offset=false, ranges/enums:
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0= Unsupported
1= Supported

Bits 28..28, hd1080_1920x1080:

Value set, offset
0= Unsupported
1= Supported

=false, ranges/enums:

4 <bit_field>
SupportedimageFormats

unsigned short integer

bit_field

true

Bits 0..0, JPEG:

Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported
Bits 1..1, GIF:

Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported
Bits 2..2, PNG:

Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 3..3, BMP-
Value set, ¢ffset
0= Unsupported
1= Supported
Bits4..4, TIFF:
Value set, offset
0= Unsupported
1= Supported
Bits 5..5, PPM:
Value set, offset
0= Unsupported
1= Supported
Bits 6..6, PGM:
Value set, offset
0= Unsupported
1= Supported
Bits 7..7, PNM:
Value set, offset
0= Unsupported
1= Supported

Ffalse, ranges/enums:

Ffalse, ranges/enums:

Ffalse, ranges/enums:

Ffalse, ranges/enums:

Ffalse, ranges/enums:

Bits 8..8, NEF_Nikon_RAW:

Value set, offset
0= Unsupported
1= Supported

Bits 9..9, CR2_(Q
Value set, offset
0= Unsupported
1= Supported

Bits 10..10, DNG
Value set, offset
0= Unsupported
1= Supported

Ffalse, ranges/enums:

anon_RAW:
Ffalse, ranges/enums:

_Adobe_RAW:
Ffalse, ranges/enums:
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4.10.6 Protocol Behavior

transport.Receiving

events.Ready /.

accessCtrl.NotControlled

Default A

accessCtrl.Controlled

Default A B

Figure 11 - Stilllmage service protocol behavior

Table 100 - Stilllmage service state transitions

Start|Trigger Conditions Actions

Stat

e

A QueryStilllmageSensorCapabilitie sendReportStilllmageSensorCapabilities (
s msg,transportData )

A QueryStilllmageSensorConfigurati
on

sendReportStilllmageSensorConf
msg,transportData )

guration (

A QueryStilllmageQataExt isCoordinateTransfor
m Supported( msg )

captureStilllmage ( msg ) ,
sendReportStilllmageDataExtInR
stem ( msg,transportData )

bquestedCoordinateSy

A QuerysStilllmageDQataExt !
isCoordinateTransfor
m Supported( msg )

captureStilllmage (msg ) ,
sendReportStilllmageDataExtInN
( msg,transportData )

htiveCoordinateSystem

B SetStilllmageSensorConfigaration |isControllingClient(
transportData )

sendConfirmSensorConfiguration
transportData ),

(msg,

for data reports

updateStilllmageSensorConfigurgtion ( msg )
Table 101-Stilllmage service conditions
Condition Interpretation
isCoordinateTransformSupported( msg ) True if the service supports coordinate system transformations for data
reports.
!isCoordinateTransformSupported( msg ) True if the service does not support coordinate system transformations

isControllingClient( transportData ) True if the message that triggered the transition is received from the client
that is in control of this service.
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Table 102 - Stilllmage service transition actions

Action

Interpretation

sendReportStilllmageSensorCapabilities

Send a ReportStilllmageSensorCapabilities message

sendReportStilllmageSensorConfiguration

Send a ReportStilllmageSensorConfiguration message

captureStilllmage

Trigger a still image capture from the specified sensor(s)

sendReportStilllmageDataExtiInRequestedCoordinateSystem

requested coordinate system

Send a ReportStilllmageDataExt message using the

sendReportStilllmageDataExtinNative CoordinateSystem

coordinate system

Send a ReportStilllmageDataExt message in native

sendConfirmSensorConfiguration

Send sendConfirmSensorConfiguration message

updateStilllmageSensorConfiguration

Update the sensor user controllable configuration

parameters according to the ones.specified.

4.11 Videollluminator
name=Videollluminator
version=2.0

id=urn:jaus:jss:environn

4.11.1 Description

The Video llluminator Sg¢rvice provides support for and control of lllumination devices associated W
e is associated with specific cameras by implementing both the video se
enclosing component, and correlating the*llluminator ID with one or more Sensor IDs in the

Video llluminator Servic
service within a single
Capabilities message.

4.11.2 Assumptions

4.11.3 References

Inherits-from=AccessCo
version=1.1
id=urn:jaus:jss:core:Acc|

4.11.4 Vocabulary

entSensing:Videollluminator

ntrol

essControl

Table 103 - Videollluminator service message vocabulary

ith video streaming. The
rvice and the illuminator

Message ID (hex) ‘Name Command
Input Set

081A SetVideollluminatorConfiguration true

281A QueryVideollluminatorConfiguration false

281B QueryVideollluminatorCapabilities false
Output Set

0801 ConfirmSensorConfiguration false

481A ReportVideollluminatorConfiguration false

481B ReportVideollluminatorCapabilities false
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4.11.5 Encoding
4.11.5.1 Input Set

4.11.5.1.1 D 081A: SetVideollluminatorConfiguration

This message commands a level of illumination output to the device associated with the specified illuminatorID.

Table 104 - SetVideollluminatorConfiguration message encoding

body
L sequence name = llluminatorSeq
record name = ReqguestidRec
list name = llluminatorlist
| (oot fimld — yncianed chodd imtenor
record name = llluminatorRec
Record Name = RequgstldRec
Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = llluminatorRec
Field # Name Type Units Optional |Interpretation
1 <presence_veg¢tor> unsigned byte
2 |<fixed_field> unsigned short integer one false Identifies an illunfination device supported by
llluminatorID the service. Zero|is not a valid value.
3 |<fixed_field> unsigned short integer percent |false Desired intensity|level, as a percent of
Level capability. If the ijluminator does not support
variable levels of| brightness, any non-zero
value shall be interpreted as on, and a zero
level value shall pe interpreted as off.
(scaled range = [[0,100], round )
4 <fixed field> unsigned byte one true Value set, offsetffalse, ranges/enums:
Mode 0= VISIBLE
1= INFRARED
2= GREYSCALE
3= LOWLIGHT
[4,20] These valyes are reserved for future
use
[21,31] These values are reserved for
program- or implementation-specific use
5 |<fixed_field> unsigned short integer degree |true (scaled range = [0,360], round )
BeamWidth
6 |<fixed_field> unsigned short Integer degree  |frue (scatedtange = [0,360], round )
BeamHeight
4.11.5.1.2 ID 281A: QueryVideollluminatorConfiguration

This message requests a report of the commanded illumination output level of the illuminator device associated with the
specified illuminatorID(s).
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Table 105 - QueryVideollluminatorConfiguration message encoding

body
L list name = llluminatoriDLlist
{count_field = unsigned short integer)
record name = llluminatoriCRec

Record Name = llluminatorIDRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false Identifies an illumination device supported by
llluminatoriD the service. A value of zero shall be
interpreted as query for all available
illuminators.
4.11.5.1.3 ID 281B: QueryVideollluminatorCapabilities

This message requests

A report of the capabilities of the illuminator device associated with thé spée

Table 106 - QueryVideollluminatorCapabilities message encoding

cified illuminatorID(s).

IlluminatorID

body
L list name = llluminatorlDList
(count_field = unsigned short integer)
record name = llluminatorBRec
Record Name = llluminatorIDRec
Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false Identifies an illumination device supported by

the service. A va
interpreted as qu
illuminators.

ue of zero shall be
ery for all available

4.11.5.2 Output Set

4.11.5.2.1

This message is used td
corresponding set mesg

request is deemed vali
illuminator) for which th
types shall be returned

which was deemed inva

ID 0801: Ca

nfirmSensorConfiguration

notify a client component that the configuration has been received with th
age with Request 1D matching the value of field 1 of this message. If th
1, the SensorldRec is returned with the matching SensorID (or illuming
b configuration was successfully set. If the requested configuration is inva
depending on the source message) with an error code and description of
id.

e values specified in the

specified configuration
orlD) of the sensor (or
lid, one of the ErrorRec

the configuration setting
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Table 107 - ConfirmSensorConfiguration message encoding

body

L sequence name = ConfirmSensorConfigurationSeguence

=

record name = RequestidRec
list name = ConfirmSensorList

tcount_field = unsigned short integer)
variant name = ConfirmSensorConfigurationariant
(vtag_field = unsigned byte)
— record name = SensorldRec
— record name = RangeSensorErrorRec
— record name = VisualSensorErrorRec

— record name
— record name

— record name
L — record name =

= DigitalvideoSensorErrorRec
= fAnalogVideoSensorErrorRec

= StilllmageSensorErrorRec
I—I?ﬁd"..firiﬂ-nlznr*nHingFrrnarr

— record name = DigitalfudioSensorErrorRec
— record name = DigitalAudioOutputErrorRec
— record name = ‘YideollluminatorErrorRec
Record Name = RequestidRec
Field # Name Type Units Optional _{interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = SensorldRec
Field #|Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor| Zero is not a valid ID in this
SensorlD message. Value|set, offset=false,
ranges/enums:[1,65535]
Record Name = RangeS¢nsorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integér one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value|set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offsetFfalse, ranges/enums:
RangeSensorErrgrCode 0= Unknown Sepsor ID
1= Invalid Horizgntal Field of View
2= Invalid Verticgl Field of View
3= Invalid Update Rate
4= Invalid Sensqr Range
5= Invalid Sensqr State
6= Multiple Invaljd Parameters
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = VisualSensorErrorRec
Field #|Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
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2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VisualSensorErrorCode 0= Unknown Sensor ID
1= Invalid Sensor State
2= Invalid Zoom Mode
3= Invalid Zoom Value
4= Invalid Focus Mode
5= Invalid Focus Value
6= Invalid White Balance
7= Invalid Imaging Mode
8= Invalid Exposure Mode
9= Invalid Metering Mode
10= Invalid Shutter Speed
11= Invalid Aperture Value
12= Invalid Light Sensitivity
13= Invalid Image Stabilization
14= Invalid Horizontal FOV
15= Invalid Vertical FOV
16= Multiple Invalid Parameters
255= Unknown Error / Fault
3 <variable_length_string> variable length string (byte[]) [IN/A false (Length mif e = 0..255)
ErrorMessage
Record Name = DigitalVideoSensorErrorRec
Field # Name Type Units Optional {Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset-false, ranges/enums:
DigitalVideoErrorCode 0= Unknown Sefsor ID
1= Invalid Minimum Bit Rate
2= Invalid Maxinpjum Bit Rate
3= Requested Ffame Rate Too Low
4= Requested Ffame Rate Too High
5= Invalid Framg Size
6= Invalid Formgt
7= Multiple Invaljd Parameters
255= Unknown [Error / Fault
3 |<variable_length_string> variable length strifig*(byte[]) | N/A false (Length min..may = 0..255)
ErrorMessage
Record Name = AnalogVideoSensorErrorRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor{ Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset-false, ranges/enums:
AnalogVideoErrofCode 0= Unknown Sefsor ID
1= Invalid Format
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) [N/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = StilllmageSensorErrorRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
StilllmageErrorCode 0= Unknown Sensor ID
1= Invalid Frame Size
2= Invalid Format
3= Multiple Invalid Parameters
255= Unknown Error / Fault
3 <variable_length_string> variable length string (byte[]) [IN/A false (Length min..max = 0..255)
ErrorMessage
Record Name = H264VideoEncodingErrorRec
Field # Name Type ‘Units Optional |Interpretation
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ErrorMessage

1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
H264VideoEncodingErrorCode 0= Unknown Sensor ID
1= Invalid Profile
2= Invalid Preset
3= Invalid GroupOfPictures
4= Invalid GDR
5= Invalid RegionOfinterest
6= Invalid IntraMacroRefresh
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..max = 0..255)
ErrorMessage
Record Name = DigitalAudioSensorErrorRec
Field # [Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor{ Zero is not a valid ID in this
SensorlD message..\alue|set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value(set, offset-false, ranges/enums:
DigitalAudioSensprErrorCode 07,Unknown Sefsor ID
1="nvalid BitRafe
2= Invalid Formgt
3= Invalid Samp|eRate
4= Invalid BitDepth
5= Invalid EncodingQuality
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = DigitalAudioOutputErrorRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offsetffalse, ranges/enums:
DigitalAudioOutplitErrorCode 0= Unknown Sepsor ID
1= Stream Not Hound
2= Stream Not Jupported
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = VideollluminatorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false
llluminatorID
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VideollluminatorErrorRecCode 0= Unknown Sensor ID
1= Unsupported Mode
2= Unsupported Beam Width
3= Unsupported Beam Height
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..max = 0..255)
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411522

ID 481A: ReportVideollluminatorConfiguration

This message provides a report of the commanded illumination level of the illumination devices associated with the specified

illuminatorID(s).

Table 108 - ReportVideollluminatorConfiguration message encoding

body
L list narme = IllurinationRecList
(count_field = unsigned short integer)
record name = llluminatorRec
Record Name = llluminatorRec
Field # Name Type Units Optional |Interpretation
1 <presence_vegtor> arsigred-byte
2 |<fixed_field> unsigned short integer one false Identifies an illanination device supported by
llluminatoriD the service-\Zero|is not a valid value.
3 |<fixed_field> unsigned short integer percent [false Requested intensity level, as a percent of
Level capability. If the ijluminator does not support
variable levels of| brightness, any non-zero
value shall be interpreted as on, and a zero
level value shall pe interpreted as off.
(scaled range = [10,100], round )
4 <fixed field> unsigned byte one true Value set, offsetsfalse, ranges/enums:
Mode - 0= VISIBLE
1= INFRARED
2= GREYSCALH
3= LOWLIGHT
[4,20] These valyes are reserved for future
use
[21,31] These values are reserved for
program- or implementation-specific use
5 |<fixed_field> unsigned short integer degree |true (scaled range = [0,360], round )
BeamWidth
6 |<fixed_field> unsigned short'integer degree |true (scaled range = [0,360], round )
BeamHeight
4.11.5.2.3 ID 481B: RgportVideollluminatorCapabilities
This message provides p report of-thecapabilities of the specified illuminator device.
Table 109 - ReportVideollluminatorCapabilities message encoding

oty
L list name = llluminatorCapabilitiesList

tcount field = unsigned short integer)
sequence name = llluminatorCapahilitiesSeq
|: record name = llluminatorCapahilitiesRec

list name = SensorlDList
{count_field = unsigned byte)
record name = SensorlDRec

Record Name = llluminatorCapabilitiesRec

Field|Name Type Units |Optional|Interpretation
#
1 |<presence_vector> unsigned byte
2 |<fixed field> unsigned short one false Identifies an illumination device supported by the
IIIumingtorID integer service. Zero is not a valid value.
3 |<variable_length_string> variable length N/A false (Length min..max = 0..255)
llluminatorName string (byte[])
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<bit_field>

SupportedllluminationModes

unsigned integer

bit_field

false

Bits 0..0, Visible: Traditional white light source,
visible to the human eye

Value set, offset=false, ranges/enums:

0= NOT_SUPPORTED

1= SUPPORTED

Bits 1..1, Infrared: Traditional IR light source,
invisible to the human eye

Value set, offset=false, ranges/enums:

0= NOT_SUPPORTED

1= SUPPORTED

Bits 2..2, GreyScale: lllumination type suitable for
use in greyscale imaging. Specific interpretation of
this mode is not defined by the Standard, and may
vary between implementations.

Value set, offset=false, ranges/enums:

0= NOT_SUPPORTED

1= SUPPORTED

Bits 3..3, LowLight: lllumination type suitable for use

N Towlight Imaging. Sp
mode is not defingdbyj
between implementatig
Value set, offset=false
0= NOT_SUPPORTEL
1= SUPRORTED

Bits 4..20/ ReservedFd
Valu€e)set, offset=false
{0:1]

Bits 21..31,
ReservedForProgramd
Value set, offset=false
[0,1]

bcific interpretation of this
the Standard, and may vary
ns.

ranges/enums:

rFutureUse:
ranges/enums:

rimplementationSpecificUse:
ranges/enums:

<fixed_field>
Minimumintensity

unsigned short
integer

lumen

true

Minimum achievable b
the same as the maxin

ightness level. If this value is
um, the illuminator is

assumed to not suppott variable levels, and acts in

an on/off fashion only.

<fixed_field>
MaximumIntensit

unsigned short
integer

fumen

true

Maximum achievable H

rightness level. If this value

is the same as the min'Itmum, the illuminator is

assumed to not suppo
an on/off fashion only.

variable levels, and acts in

<fixed_field>
MinimumSupport

bdBeamWidth

unsigned short
integer

degree

true

(scaled range = [0,360

,round )

<fixed_field>
MaximumSuppor

edBeamWidth

unsigned short
integer

degree

true

(scaled range = [0,360

,round )

<fixed_field>
MinimumSupport

bdBeamHeight

unsigned short
integer

degree

true

(scaled range = [0,360

,round )

10

<fixed_field>
MaximumSuppor

edBeamHeight

unsigned short
integer

degree

true

(scaled range = [0,360

,round )

Reco

rd Name = Senso

riDRec

Field

Name

Type

Units

Optional

Interpretation

<fixed_field>
SensorlD

unsigned short
integer

one

false

SensorlD of a camera associated with this

illuminator.
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4.11.6 Protocol Behavior

transport.Receiving

events.Ready /.

accessCtrl.NotControlled

accessCtrl.Controlled

Default Default A B

Figure 12 - Videollluminator service protocol behavior

Table 110 - Videollluminator service state transitions

Start |Trigger Conditions Actions

State

B SetVideolllumingtorConfiguration isControllingClient(*[setValidVideollluminatorConfigurationAction ( msg

transportData ) ),

sendConfirmSensorConfiguration ( msg,
transportData )

A QueryVideollluminatorCapabilities sendReportVideollluminatorCapabilities ( msg,
transportData )

A QueryVideollluminatorConfiguration sendReportVideollluminatorConfiguration ( msg,
transportData )

Table 111 - Videollluminator service conditions
Condition Interpretation

isControllingClient( tran|

sportData) True if the message that triggered the transition is re

that is in control of this service

ceived from the client

Table 112 - Videollluminator service transition actions

Action

Interpretation

setValidVideollluminato

rConfigurationAction
the given ID

Set the illuminator configuration specified in the message if valid for

sendConfirmSensorConfiguration

Send sendConfirmSensorConfiguration messa
error code for each specified illuminator ID

ge with confirmation or

sendReportVideollluminatorCapabilities

client

Construct and send ReportVideollluminatorCapabilities to querying

sendReportVideollluminatorConfiguration

client

Construct and send ReportVideollluminatorConfiguration to querying
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4.12 VisualSensor

name=VisualSensor
version=2.0
id=urn:jaus:jss:environmentSensing:VisualSensor

4.12.1 Description

This service provides access to the basic capabilities and configuration of a visual sensor, allowing the controlling
component to set the visual sensor to a particular operational profile. The Query Sensor Geometric Properties message
can be used to determine the geometric relationship between the sensor and the vehicle coordinate system. Three possible
coordinate responses are possible; (a) the service does not know the sensor’s position, (b) the sensor coordinate system
is fixed with respect to the vehicle and (c) the sensor is attached to some manipulator. These cases are supported by the
Report Sensor Geometric Properties message and are described therein.

4.12.2 Assumptions
Messages may be delayed, lost, or reordered.
4.12.3 References

Inherits-from=accessCoptrol
version=1.1
id=urn:jaus:jss:core:AccgessControl
4.12.4 Vocabulary

Table 113 - VisualSensor service message vocabulary

Message ID (hex) ‘Name Command
Input Set

2805 QuerySensorGeometricRroperties fals¢
2807 QueryVisualSensorConfiguration falsg
2806 QueryVisualSensorCapabilities (Deprecated) false
280A QueryVisualSensorCapabilitiesExt false
0803 SetVisualSensorConfiguration true
Output Set

0801 ConfirmSensorConfiguration falsg
4805 ReportSensorGeometricProperties fals¢
4807 RepartVisualSensarConfiquration false
4806 ReportVisualSensorCapabilities (Deprecated) false
480A ReportVisualSensorCapabilitiesExt false

4.12.5 Encoding
4.12.5.1 Input Set

4.12.5.1.1 ID 2805: QuerySensorGeometricProperties

This message shall cause the receiving component to reply to the requestor with a Report Sensor Geometric Properties
message.
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Table 114 - QuerySensorGeometricProperties message encoding

body
L list name = SensorldList
{count_field = unsigned short integer)
record name = SensorlDQueryRec

Record Name = SensorlDQueryRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.

Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried

4.12.5.1.2 1D 2807: QderyVisualSensorConfiguration

This message must be Wised to query for the current configuration of the given visual senspr(s). It gshall cause the receiving
service to reply to the rgquestor with a Report Visual Sensor Configuration message. A fogical 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 indicafed by the result of this logical AND operation.

Table 115 - QueryVisualSensorConfiguration message encoding

body
L list name = QuenyfisualSensorCafifigurationList
(count_field = unsigned shart integer)
record name = QueniizsualSensorConfigurationRec

Record Name = Query)isualSensorConfigurationRec

Field #/Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short-integer one false ID of the sensor peing queried. Zero is used
SensorlD to query all sensors associated with this
service.

Value set, offsetffalse, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried

2 |<fixed_field> unsigned short integer one false
QueryPresencgVector

4.12.5.1.3 ID 2806: QuyeryVisualSensorCapabilities (Deprecated)

QueryVisualSensorCapz jre revision.

This message must be used to query for the capabilities of all available visual sensors on the receiving service. It shall
cause the receiving service to reply to the requestor with a Report Visual Sensor Capabilities 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.
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Table 116 - QueryVisualSensorCapabilities message encoding

body
L list name = QuentfisualSensorCapabilitiesList
{count_field = unsigned short integer)
record name = QuenfdisualSensorCapahilitiesRec

Record Name = QueryVisualSensorCapabilitiesRec

Field #/Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor being queried. Zero is used
SensorlD to query all sensors associated with this
service.
Value set, offset=false, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
2 |<fixed_field> unsigned short integer one Talse
QueryPresencgVector
4.12.5.1.4 ID 280A: QueryVisualSensorCapabilitiesExt

This message must be U
shall cause the receivin
AND shall be performeg
The resulting message

) service to reply to the requestor with a Report Visual Sensor Capabilities

sed to query for the extended capabilities of all available visual sensors or

on the requested presence vector and that representing the available fig
shall contain the fields indicated by the result of this legical AND operation

Table 117 - QueryVisualSensorCapabilitiesExt message encoding

the receiving service. It
Ext message. A logical
Ids from the responder.

body
L list name = QueniisualSensdrCapabilitieslist
(count field = unsigned short integer)
record name = QuenfisualSensorCapahilitiesRec

Record Name = Query

VisualSensorCapabilitiesRec

Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsignedsshort integer one false ID of the sensor peing queried. Zero is used
SensorlD to query all sensprs associated with this
service.
Value set, offsetffalse, ranges/enums:
0= AllSensors
[1,65535] Specific ID to be queried
2 |<fixed_field> unsigned integer one false
QueryPresencgVector
4.12.5.1.5 ID 0803: SetisuatSenserCeonfiguration

This message is used to set the configuration of the visual sensors associated with the service. Configuration is based off
of each sensor’s capabilities as described in the Report Visual Sensor Capabilities message. This message shall cause the
receiving service to reply to the sender with a Confirm Sensor Configuration message. If the configuration specified is invalid
for a given sensor ID, the confirm message shall contain a Visual Sensor Error Record for the given Sensor ID however

other, valid, configuratio

ns specified shall be set (if they exist).
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Table 118 - SetVisualSensorConfiguration message encoding

body

- sequence name = VisualSensorConfigurationSeguence
record name = ReguestidRec
list name = WisualSensorConfigurationList
tcount_field = unsigned short integer)
record name = VisualSensorConfigurationRec

Record Name = RequestidRec

5= Flurescent
6= Flash

Field #Name Type Units Optional |Interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = VisualSensorConfigurationRec
Field # Name Type Units Optional |Interpretatign
1 <presence_vector> unsigned short integer
2 |<fixed_field> unsigned short integer one false ID of fhe-sensort Zero is not a valid ID in this
SensoﬁD message. Valug set, offset=false,
ranges/enums:[],65535]
3 |<fixed_field> unsigned byte one true Value set, offsef=false, ranges/enums:
0= Active
SensorState 1= Standby
2= Off
4  |<fixed_field> unsigned byte one true Value set, offsef=false, ranges/enums:
ZoomMode 0= Mixed (Wher) active, this mode allows both
analog (optical) pnd digital zoom.)
1= Analog Only (When active, this mode
restricts zoom t@¢ analog (optical) capabilities
only.)
2= Digital Only (When active, this mode
restricts zoom tg digital capabilities only. This
may result in a Ipss of resolution.)
3= Off (When agtive, this mode prohibits any
zoom.)
5 |<fixed_field> unsigned short-integer percent |true (scaled range =[0.0,100.0], round )
ZoomLevel
6 |<fixed_field> unsigned’integer meter true (scaled range =[[0.0,2.0], round )
FocalLength
7 |<fixed_field> ansigned integer radian true (scaled range =|[-
HorizontalFieldOfView 3.14159265358$793,3.141592653589793],
round )
8 |<fixed_field> unsigned integer radian true (scaled range = (|-
VerticalFieldOfView 3.141592653589793,3.141592653589793],
’P/ round )
9 <fixed field> unsigned byte one true Value set, offset=false, ranges/enums:
Focusl\_/lode 0= Auto Focus
1= Manual Focus
10 |<fixed_field> unsigned short integer percent |true (scaled range =[0.0,100.0], round )
FocusValue
11 |<fixed_field> unsigned byte one true galxe set, offset=false, ranges/enums:
; = Auto
WhiteBalance 1= Daylight
2= Cloudy
3= Shade
4= Tungsten
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12 |<fixed_field> unsigned byte one true gallée Iset, offset=false, ranges/enums:
. = Color
ImagingMode 1= Greyscale
2= Infrared
3= Low Light
4= Thermal_WhiteHot
5= Thermal_BlackHot
6= Thermal_Rainbow
[7,20] Reserved for future use
[21,31] Reserved for program,
implementation, or sensor specific modes
13 |<fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:
0= Auto
ExposureMode 1= Manul
2= Shutter Priority
3= Aperture Priority
14 |<fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:
H U= AUL0
MeterlngMode 1= CenterWeigtlted
2= Spot
15 |<fixed_field> unsigned short integer second |true (scaled.range =[[0.0,60.0], round )
ShutterSpeed
16 |<fixed_field> unsigned short integer one true (scaled range =[[0.1,128.0], round )
Aperture
17 |<fixed_field> unsigned byte one trué galxe set, offsef=false, ranges/enums:
. ags = Auto
LightSensitivity 1= 10 100
2=1S0 200
3=1S0 400
4=1S0 800
5=1S0O 1600
6=1S0O 3200
18 |<fixed_field> unsigned byte one true Value set, offsef=false, ranges/enums:

ImageStabilization

0= Off
1=0n

4.12.5.2 Output Set
4.12.5.2.1 1D 0801: Cq

This message is used td
corresponding set mess

types shall be returned
which was deemed inva

nfirmSensorConfiguration

notify a client component that the configuration has been received with th
age with Request ID matching the value of field 1 of this message. If th
request is deemed valifl, the SepsarldRec is returned with the matching SensorlD (or illumina
illuminator) for which th¢ configuration was successfully set. If the requested configuration is invg
depending on the source message) with an error code and description of

id.

e values specified in the
specified configuration
orlD) of the sensor (or
lid, one of the ErrorRec
the configuration setting
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Table 119 - ConfirmSensorConfiguration message encoding

body

L sequence name = ConfirmSensorConfigurationSeguence

=

record name = RequestidRec
list name = ConfirmSensorList

tcount_field = unsigned short integer)
variant name = ConfirmSensorConfigurationariant
(vtag_field = unsigned byte)
— record name = SensorldRec
— record name = RangeSensorErrorRec
— record name = VisualSensorErrorRec
— record name = DigitalvideoSensorErrorRec
— record name = AnalogyideoSensorErrorRec
— record name = StillmageSensorErrorRec
L — recard name I—I?ﬁd"..firiﬂ-nlznr*nHingFrrnarr

— record name = DigitalfudioSensorErrorRec
— record name = DigitalAudioOutputErrorRec
— record name = VideollluminatorErrorRec

Record Name = RequestidRec
Field # Name Type Units Optional _{interpretation
1 <fixed_field> unsigned byte one false
RequestID
Record Name = SensorldRec
Field #|Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor| Zero is not a valid ID in this
SensorlD message. Value|set, offset=false,
ranges/enums:[1,65535]
Record Name = RangeS¢nsorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integér one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value|set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offsetFfalse, ranges/enums:
RangeSensorErrgrCode 0= Unknown Sepsor ID
1= Invalid Horizgntal Field of View
2= Invalid Vertichl Field of View
3= Invalid Update Rate
4= Invalid Sensqr Range
5= Invalid Sensqr State
6= Multiple Invaljd Parameters
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = VisualSensorErrorRec
Field #|Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
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2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VisualSensorErrorCode 0= Unknown Sensor ID
1= Invalid Sensor State
2= Invalid Zoom Mode
3= Invalid Zoom Value
4= Invalid Focus Mode
5= Invalid Focus Value
6= Invalid White Balance
7= Invalid Imaging Mode
8= Invalid Exposure Mode
9= Invalid Metering Mode
10= Invalid Shutter Speed
11= Invalid Aperture Value
12= Invalid Light Sensitivity
13= Invalid Image Stabilization
14= Invalid Horizontal FOV
15= Invalid Vertical FOV
16= Multiple Invalid Parameters
255= Unknown Error / Fault
3 <variable_length_string> variable length string (byte[]) [IN/A false (Length mif e = 0..255)
ErrorMessage
Record Name = DigitalVideoSensorErrorRec
Field # Name Type Units Optional {Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor{ Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offsetfalse, ranges/enums:
DigitalVideoErrorCode 0= Unknown Sefsor ID
1= Invalid Minimum Bit Rate
2= Invalid Maxinjum Bit Rate
3= Requested Ffame Rate Too Low
4= Requested Ffame Rate Too High
5= Invalid Framg Size
6= Invalid Formgt
7= Multiple Invaljd Parameters
255= Unknown [Error / Fault
3 |<variable_length_string> variable length strifig*(byte[]) | N/A false (Length min..may = 0..255)
ErrorMessage
Record Name = AnalogVideoSensorErrorRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor{ Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset-false, ranges/enums:
AnalogVideoErrofCode 0= Unknown Sefsor ID
1= Invalid Format
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) [N/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = StilllmageSensorErrorRec
Field # [Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
StilllmageErrorCode 0= Unknown Sensor ID
1= Invalid Frame Size
2= Invalid Format
3= Multiple Invalid Parameters
255= Unknown Error / Fault
3 <variable_length_string> variable length string (byte[]) [IN/A false (Length min..max = 0..255)
ErrorMessage
Record Name = H264VideoEncodingErrorRec
Field # Name Type ‘Units Optional |Interpretation
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ErrorMessage

1 <fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensorlD message. Value set, offset=false,
ranges/enums:[1,65535]
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
H264VideoEncodingErrorCode 0= Unknown Sensor ID
1= Invalid Profile
2= Invalid Preset
3= Invalid GroupOfPictures
4= Invalid GDR
5= Invalid RegionOfinterest
6= Invalid IntraMacroRefresh
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..max = 0..255)
ErrorMessage
Record Name = DigitalAudioSensorErrorRec
Field # [Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor{ Zero is not a valid ID in this
SensorlD message..\alue|set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value(set, offset-false, ranges/enums:
DigitalAudioSensprErrorCode 07,Unknown Sefsor ID
1="nvalid BitRafe
2= Invalid Formgt
3= Invalid Samp|eRate
4= Invalid BitDepth
5= Invalid EncodingQuality
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = DigitalAudioOutputErrorRec
Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false ID of the sensor] Zero is not a valid ID in this
SensorlD message. Value[set, offset=false,
ranges/enums:[1,65535]
2 <fixed_field> unsigned byte one false Value set, offsetffalse, ranges/enums:
DigitalAudioOutplitErrorCode 0= Unknown Sepsor ID
1= Stream Not Hound
2= Stream Not Jupported
255= Unknown [rror / Fault
3 |<variable_length_string> variable length string (byte[]) |IN/A false (Length min..mak = 0..255)
ErrorMessage
Record Name = VideollluminatorErrorRec
Field # |Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false
llluminatorID
2 |<fixed_field> unsigned byte one false Value set, offset=false, ranges/enums:
VideollluminatorErrorRecCode 0= Unknown Sensor ID
1= Unsupported Mode
2= Unsupported Beam Width
3= Unsupported Beam Height
255= Unknown Error / Fault
3 |<variable_length_string> variable length string (byte[]) |N/A false (Length min..max = 0..255)
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4.12.5.2.2 ID 4805: ReportSensorGeometricProperties

This message is used to report information about the geometric properties of a sensor with respect to the vehicle. Three
possible use cases are supported: 1.The sensor has no knowledge of its geometric properties. 2.The sensor is rigidly
mounted to the vehicle and the position and orientation with respect to the vehicle coordinate system is known. In this case
the position and orientation of the sensor is defined by a position vector (x, y, z) and unit quaternion (d; a, b, c¢) which
specifies the axis and angle of rotation used to establish the orientation of the sensor coordinate system with respect to the
vehicle coordinate system. 3.The sensor is mounted to a manipulator in which the JAUS ID, joint number and the sensor
offset are described. In this case the position and orientation of the sensor is defined by a position vector (x, y, z) and unit
quaternion (d; a, b, ¢) which specifies the axis and angle of rotation used to establish the orientation of the sensor coordinate
system with respect to the link coordinate system.

Table 120 - ReportSensorGeometricProperties message encoding

bEdy
— list name = GeometricFropertieslist
{count_field = unsigned short integer)
sequence name = GeometricPropertiesSequence
record name = SensorldRec
variant name = GeometricProperties\ariant
(vtag field = unsigned byte
variant name = NoGeometricProperties\/ariant
(vtag_field = unsigned byte)
(ernpty)
record name = StaticGeometricPropertiesRec
record name = ManipulatorGeometricPropertiesRec

Record Name = SensorldRec

Field # Name Type Units Optional |Interpretation
1 |<fixed_field> unsigned short integer one false ID of the sensor.(Zero is not a valid ID in this
SensoﬁD message. Value ket, offset=false,

ranges/enums:[1,65535]

Record Name = StaticGeometricPropertiesRec

Field # Name Type Units Optional |Interpretation

1 |<array> Array of unsigned integer |N/A false dimension size 53
SensorPosition <fixed_field>

2 |<array> Array.of unsigned integer |N/A false dimension size 54
<fixed_field>

UnitQuaternion
Record Name = ManippulatorGeomeétricPropertiesRec

Field # Name Type Units Optional |Interpretation
1 <fixed_field> unsigned short integer one false
SubsystemID
2 |<fixed_field> unsigned byte one false
NodelD
3 |<fixed_field> unsigned byte one false
ComponentlD
4 |<fixed_field> unsigned byte one false
JointNumber
5 |<array> Array of unsigned integer |N/A false dimension size = 3
SensorPosition <fixed_field>
6 |<array> Array of unsigned integer |N/A false dimension size = 4
<fixed_field>

UnitQuaternion
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4.12.5.2.3 ID 4807: ReportVisualSensorConfiguration

This message is sent in response to a Query Visual Sensor Configuration message. It is populated with the current sensor
configuration (per sensor ID) as defined in the table below.

Table 121 - ReportVisualSensorConfiguration message encoding

body
L list name = visualSensorConfigurationList
(count_field = unsigned short integer)
record name = VisualSensorConfigurationRec
Record Name = VisualSensorConfigurationRec
Field # Name Type Units Optional |Interpretation
1 <presence_ve¢tor> ursigned-stortimteger
2 <fixed field> unsigned short integer one false ID of the sefnisor.|Zero is not a valid ID in this
SensoﬁD message . Value ket, offset=false,
ranges/enums:[1,65535]
3 [|<fixed_field> unsigned byte one true Valdeset, offsetffalse, ranges/enums:
C 0=(Active
SensorState I= Standby
2= Off
4  |<fixed_field> unsigned byte one true Value set, offsetffalse, ranges/enums:
ZoomMode 0= Mixed (When|active, this mode allows both
analog (optical) 4nd digital zoom.)
1= Analog Only (When active, this mode
restricts zoom to|analog (optical) capabilities
only.)
2= Digital Only (\Vhen active, this mode
restricts zoom to|digital capabilities only. This
may result in a Idss of resolution.)
3= Off (When acfive, this mode prohibits any
zoom.)
5 |<fixed_field> unsigned short integer percent |true (scaled range = [[0.0,100.0], round )
ZoomlLevel
6 |<fixed_field> unsigned integer meter true (scaled range = [0.0,2.0], round )
FocalLength
7 |<fixed_field> unsighed’integer radian true (scaled range = [
HorizontalField 3.141592653589793,3.141592653589793],
round )
8 |<fixed_field> unsigned integer radian true (scaled range = [-
VerticalFieldOfVi 3.141592653589793,3.141592653589793],
round )
9 <fixed field> unsigned byte one true Value set, offsetffalse, ranges/enums:
Focusl\_/lode 0= Auto Focus
I="Vanuat Focus
10 |<fixed_field> unsigned short integer percent |true (scaled range = [0.0,100.0], round )
FocusValue
11 |<fixed_field> unsigned byte one true B/al/lie set, offset=false, ranges/enums:
; = Auto
WhiteBalance 1= Daylight
2= Cloudy
3= Shade
4= Tungsten
5= Flurescent
6= Flash
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12 |<fixed_field> unsigned byte one true galge Iset offset=false, ranges/enums:
; = Color
ImagingMode 1= Greyscale
2= Infrared
3= Low Light
4= Thermal_WhiteHot
5= Thermal_BlackHot
6= Thermal_Rainbow
[7,20] Reserved for future use
[21,31] Reserved for program,
implementation, or sensor specific modes
13 |<fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:
0= Auto
ExposureMode 1= Marual
2= Shutter Priority
3= Aperture Priority
14 |<fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:
3 U= AUlO
MetermgMode 1= CenterWeighfed
2= Spot
15 |<fixed_field> unsigned short integer second |true (scaled\range = [[0.0,60.0], round )
ShutterSpeed
16 |<fixed_field> unsigned short integer one true (scaled range = [0.1,128.0], round )
Aperture
17 |<fixed_field> unsigned byte one true B/alxe set, offsetifalse, ranges/enums:
. agr e = Auto
LightSensitivity 1= 1S0 100
2=1S0 200
3=1S0 400
4=1S0 800
5=1S0 1600
6=1S0 3200
18 |<fixed_field> unsigned byte one true Value set, offsettfalse, ranges/enums:

ImageStabilizat

on

0= Off
1=0n

4.12.5.2.4 D 4806: Rq

portVisualSensorCapabilities:(Deprecated)

ReportVisualSensorCgpabilities is deprecated and is scheduled to be removed during a fut

This message is used
Capabilities include sen|
message.

o report the sensors’ capabilities upon receipt of a Query Visual Sensg
sor properties, values and ranges which can be modified by the Set Ran

Lire revision.

r Capabilities message.
je Sensor Configuration
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Table 122 - ReportVisualSensorCapabilities message encoding

body
L list name = \isualSensorCapabilitiesList
{count_field = unsigned short integer)
record name = VisualSensorCapahilitiesRec

Record Name = VisualSensorCapabilitiesRec

use a 'mixed' mg
combination. Thi
analog (optical) 2
maximum, e.g.,
to achieve highe
Those cameras
usually be config
analog or digital
off the other zoo
specifies which Z
available in the i
Bits 0..0, Mixed:
allows both anal
Value set, offset
0= Unsupported
1= Supported
Bits 1..1, Analog
restricts zoom to

Field |Name Type Units Optional |Interpretation
#
1 <presence_vector> unsigned short integer
2 |<fixed_field> unsigned short integer one false ID of the sensor. Zero is not a valid ID in this
SensoﬁD message. Value set, offset=false,
ranges/enums:[1,65535]
3 |<variable_lendth_string>|variable Tength sfring N/A false (Cength min..mak = 0..255)
SensorName (byte[])
4 |<bit_field> unsigned byte bit_field |true sitls 0.0, Ac;fivei ol }
aluesset, offsetffalse, ranges/enums:
SupportedStatds 0= Unsupported
1=(Supported
Bits 1..1, Standby:
Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported
Bits 2..2, Off:
Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported
5 |<bit_field> unsigned byte bit\ field |true While many cameras offer zoom using purely
ZoomModes analog (or opticd|) or digital techniques, some

de where both are used in
5 is often of the form of
oom to its physical

0x, and digital beyond that
[ magnifications, e.g., 150x.
hat offer mixed mode can
ured to perform in a purely
function, effectively shutting
n behavior. This bitfield
loom techniques are
hterface.

When active, this mode

g (optical) and digital zoom.
tfalse, ranges/enums:

Dnly: When active, this mode

analog (optical) capabilities

onty-

Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 2..2, DigitalOnly: When active, this mode

restricts zoom to

digital capabilities only. This

may result in a loss of resolution.
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported

Bits 3..3, None: When active, this mode
prohibits any zoom.
Value set, offset=false, ranges/enums:

0= Unsupported
1= Supported
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<bit_field>
FocusModes

unsigned byte

bit_field

true

Bits 0..0, AutoFocus:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 1..1, ManualFocus:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

<bit_field>
WhiteBalance

unsigned byte

bit_field

true

Bits 0..0, Auto:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 1..1, Daylight:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 2..2, Cloudy:

Value set_offset=false, ranges/enums:

0= Unsupported
1= Supportéd
Bits 3..3,'Shade:
Value-set) offsetffalse, ranges/enums:
0= Unsupported
1= /Supported
Bits 4..4, Tungsten:

Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported
Bits 5..5, Fluresdent:

Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported
Bits 6..6, Flash:
Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported

<bit_field>
ImagingModes

unsigned byte

bit_field

true

Bits 0..0, Color:
Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported
Bits 1..1, Greyschple:

Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported
Bits 2..2, Infrareq:
Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported
Bits 3..3, Lowligh
Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported
Bits 4..4, ThermalWhiteHot:

—

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 5..5, ThermalBlackHot:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 6..6, ThermalRainbow:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 7..7, ReservedForFutureUse:
Value set, offset=false, ranges/enums:
0= Reserved
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9 |<bit_field> unsigned byte bit field |true Bits 0..0, Auto:
ExposureModes Vfllue set, offset=false, ranges/enums:
0= Unsupported
1= Supported
Bits 1..1, Manual:
Value set, offset=false, ranges/enums:
0= Unsupported
1= Supported
Bits 2..2, ShutterPriority:
Value set, offset=false, ranges/enums:
0= Unsupported
1= Supported
Bits 3..3, AperturePriority:
Value set, offset=false, ranges/enums:
0= Unsupported
1= Supported
10 |<bit_field> unsigned byte bit field |true Bits 0..0, MatrixOrAuto:
MeteringModes \/flup set_offset=false, ranges/enums:
0= Unsupported
1= Supportéd
Bits 1..1, CenteryVeighted:
Value-set) offsetffalse, ranges/enums:
0= Unsupported
1= /Supported
Bits 2..2, Spot:
Value set, offsetffalse, ranges/enums:
0= Unsupported
1= Supported
11 |<fixed_field> unsigned short integer second |frue (scaled range = [0.0,60.0], round )
MinimumShuttgrSpeed
12 |<fixed_field> unsigned short integer second” |true (scaled range = [0.0,60.0], round )
MaximumShutterSpeed
13 |<fixed_field> unsigned short integer one true (scaled range = }0.1,128.0], round )
MinimumApertdre
14 |<fixed_field> unsigned short integer one true (scaled range = [0.1,128.0], round )
MaximumApertyre
15 |<fixed_field> unsigned integer meter true (scaled range = [0.0,2.0], round )
MinimumFocalllength
16 |<fixed_field> unsignédinteger meter true (scaled range = ]0.0,2.0], round )
MaximumFocall.ength
17  |<bit_field> unsigned byte bit_field |true Bits 0..0, Auto:
LightSensitivity|.evels Value set, offsetffalse, ranges/enums:

0= Unsupported
1= Supported

Bits 1..1, 1ISO10Q:
Value set, offsetffalse, ranges/enums:
0= Unsupported

I=Supported

Bits 2..2, ISO200:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 3..3, ISO400:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 4..4, ISO800:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 5..5, ISO1600:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 6..6, 1ISO3200:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported
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18 |<fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:
ImageStabilization ?f ?'S‘e
= lrue
4.12.5.2.5 ID 480A: ReportVisualSensorCapabilitiesExt

This message is used to report the sensors’ extended capabilities upon receipt of a Query Visual Sensor Capabilities Ext
message. Capabilities include sensor properties, values and ranges which can be modified by the Set Visual Sensor
Configuration message.

Table 123 - ReportVisualSensorCapabilitiesExt message encoding

body

L list name = \isualSensorCapabilitiesList

L {emunt fimlel — ||nc-ignnr| ot ini‘ngnr"l
record name = VisualSensorCapahilitiesRec
Record Name = VisualSensorCapabilitiesRec
Field IName Type Units |Optional|interpretation
#
1 |<presence_vector> unsigned integer
2 |<fixed_field> unsigned short integer  |one falSe ID of the sensqr. Zero is not a valid ID in
SensorlD this message. Value set, offset=false,
ranges/enums][1,65535]
3 |<variable_length_string> variable length string N/A false (Length min..nax = 0..255)
SensorName (byte[])
4  |<bit_field> unsigned byte bit_field |true sitls 0.0, AC#V P ol )
q alue set, offs¢t=false, ranges/enums:
SupportedStateg 0= Unsupporteld
1= Supported
Bits 1..1, Standby:
Value set, offs¢t=false, ranges/enums:
0= Unsupported
1= Supported
Bits 2..2, Off:
Value set, offsg¢t=false, ranges/enums:
0= Unsupported
1= Supported
5 |<bit_field> unsigned byte bit_field |true While many cameras offer zoom using
ZoomModes purely analog (or optical) or digital
techniques, some use a 'mixed' mode
where both ard used in combination. This is
often of the form of analog (optical) zoom to
its physical maximum, e.g., 10x, and digital
beyond that tojachieve higher
magnifications| e.g., 150x. Those cameras

that orfer mixed mode can usually be

configured to perform in a purely analog or
digital function, effectively shutting off the
other zoom behavior. This bitfield specifies
which zoom techniques are available in the
interface.

Bits 0..0, Mixed: When active, this mode
allows both analog (optical) and digital
zoom.

Value set, offset=false, ranges/enums:

0= Unsupported

1= Supported

Bits 1..1, AnalogOnly: When active, this
mode restricts zoom to analog (optical)
capabilities only.

Value set, offset=false, ranges/enums:

0= Unsupported

1= Supported

Bits 2..2, DigitalOnly: When active, this
mode restricts zoom to digital capabilities
only. This may result in a loss of resolution.
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Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 3..3, None: When active, this mode
prohibits any zoom.

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

6 |<bit_field> unsigned byte bit_field |true Bits 0..0, AutoFocus:
FocusModes Value set, offset=false, ranges/enums:

0= Unsupported

1= Supported

Bits 1..1, ManualFocus:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

7  |<bit_field> unsigned byte bit_field |true Bits 0..0, Auto:

. v ?
WhiteBalance 0= Unsuppoft

1= Supported
Bits 1-:4;-Daylight:

Valueset, offs¢t=false, ranges/enums:
0=Wnsupport
1= Supported
Bits 2..2, Cloudy:

Value set, offs¢t=false, ranges/enums:
0= Unsupport
1= Supported
Bits 3..3, Shadp:
Value set, offs¢t=false, ranges/enums:
0= Unsupport
1= Supported
Bits 4..4, Tungpten:

Value set, offsg¢t=false, ranges/enums:
0= Unsupported
1= Supported
Bits 5..5, Flurepcent:

Value set, offs¢t=false, ranges/enums:
0= Unsupported
1= Supported
Bits 6..6, Flash:
Value set, offs¢t=false, ranges/enums:
0= Unsupported
1= Supported

8 |<bit_field> unsigned integer bit_field |true Bits 0..0, Colorp
ImagingModes Value set, offs¢t=false, ranges/enums:

0= Unsupported
1= Supported
Bits 1..1, Greyscale:

Value set, offsg¢t=false, ranges/enums:
0= Unsupported
1= Supported
Bits 22, nfrared:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 3..3, Lowlight:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 4..4, ThermalWhiteHot:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 5..5, ThermalBlackHot:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 6..6, ThermalRainbow:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 7..20, ReservedForFutureUse:

t=false, ranges/enums:
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Value set, offset=false, ranges/enums:

0= Reserved
Bits 21..31,

ReservedForProgramSpecificUse:
Value set, offset=false, ranges/enums:

0= Reserved
9 |<bit_field> unsigned byte bit_field |true Bits 0..0, Auto:
ExposureModes Vflue set, offset=false, ranges/enums:
0= Unsupported
1= Supported
Bits 1..1, Manual:
Value set, offset=false, ranges/enums:
0= Unsupported
1= Supported
Bits 2..2, ShutterPriority:
Value set, offset=false, ranges/enums:
0= Unsupported
1= Supparted
Bits 3..3, AperturePriority:
Value set] offs¢t=false, ranges/enums:
0= Unsupported
1= Supported
10 |[<bit_field> unsigned byte bit_field |true Bits)0..0, MatrixOrAuto:
MeteringModes Vflue set, offsg¢t=false, ranges/enums:
0= Unsupported
1= Supported
Bits 1..1, Cent¢rWeighted:
Value set, offs¢t=false, ranges/enums:
0= Unsupported
1= Supported
Bits 2..2, Spot:
Value set, offs¢t=false, ranges/enums:
0= Unsupported
1= Supported
11 |<fixed_field> unsigned short integer~ [second |true (scaled range ¥ [0.0,60.0], round )
MinimumShutterSpeed
12 |<fixed_field> unsigned shortlinteger [second |true (scaled range ¥ [0.0,60.0], round )
MaximumShutte[Speed
13 |<fixed_field> unsigned short integer  |one true (scaled range ¥ [0.1,128.0], round )
MinimumApertune
14 |<fixed_field> unsigned short integer |one true (scaled range ¥ [0.1,128.0], round )
MaximumApertufe
15 |<fixed_field> unsigned integer meter |true (scaled range ¥ [0.0,2.0], round )
MinimumFocalLength
16 |<fixed_field> unsigned integer meter |true (scaled range F [0.0,2.0], round )
MaximumFocallfength
17 |<bit field> ||neignnd hyi‘n hit field ltrue Bits 0..0. Auto:
LightSensitivityLeveIs Value set, offset=false, ranges/enums:

0= Unsupported

1= Supported

Bits 1..1, ISO100:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 2..2, ISO200:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 3..3, ISO400:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 4..4, ISO800:

Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 5..5, ISO1600:
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Value set, offset=false, ranges/enums:
0= Unsupported

1= Supported

Bits 6..6, 1ISO3200:

Value set, offset=false, ranges/enums:
0= Unsupported

MaximumVerticqlFieldOfView

1= Supported
18 |<fixed_field> unsigned byte one true Value set, offset=false, ranges/enums:
ImageStabilization 0= False
1=True
19 |<fixed_field> unsigned integer radian |true (scaled range = [-
MinimumHorizontalFieldOfView i D03080793:3.141592653559753)
20 |<fixed_field> unsigned integer radian |true (scaled range = [-
MaximumHorizontalFieldOfView ?éli;%92653589793'3'141592653589793]'
21 |<fixed_field> uTTSigned-imteger Tadiam—[true tscatedranger [-
MinimumVerticalFieldOfView ?6111 zrt]:j 5)926535 B9793,3.141592653589793],
22 |<fixed_field> unsigned integer radian |true (scaledyange ¥ [

3.141592653589793,3.141592653589793],
reind )

4.12.6 Protocol Behavipr

transport.Receiving

events.Ready /.

hccessCtrl.NotControlled

Default II A

/accessCtrI.ControIIed

Default II A B

Figure 13 - VisualSensor service protocol behavior

Start |Trigger Conditions Actions

State

A QueryVisualSensorCapabilities sendReportVisualSensorCapabilities ( msg,
transportData )

A QueryVisualSensorCapabilitiesExt sendReportVisualSensorCapabilitiesExt (
msg,transportData )

A QueryVisualSensorConfiguration sendReportVisualSensorConfiguration (
msg,transportData )

A QuerySensorGeometricProperties sendReportSensorGeometricProperties (
msg,transportData )

B SetVisualSensorConfiguration isControllingClient( sendConfirmSensorConfiguration ( msg,

transportData ) transportData ) ,

updateVisualSensorConfiguration ( msg )
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Table 125 - VisualSensor service conditions

Condition

Interpretation

isControllingClient( transportData )

True if the message that triggered the transition is received from the client
that is in control of this service.

Table 126 - VisualSensor service transition actions

Action

Interpretation

sendReportVisualSensorCapabilities

Send a ReportVisualSensorCapabilities message

sendReportVisualSensorCapabilitiesExt

Send a ReportVisualSensorCapabilitiesExt message

sendReportVisualSensorConfiguration

Send a ReportVisualSensorConfiguration message

sendReportSensorGeofnetricProperties

Send a ReportsensorGeometricFroperties message

sendConfirmSensorCoJufiguration

Send sendConfirmSensorConfiguration message

updateVisualSensorConfiguration

Update the sensor user controllable configuration parameters according
to the ones specified.

5. NOTES

5.1 Revision Indicato

A change bar (1) located|in the left margin is for the convenience of the user in locating areas wher¢ technical revisions, not
editorial changes, have |been made to the previous issue of this document. An (R) symbol to the |eft of the document title
indicates a complete reyision of the document, including technical revisions. Change bars and (R} are not used in original

publications, nor in docyments that contain editorial changes onply:

PREPARED BY THE AS-4JAUS JOINT ARCHITECTURE FOR UNMANNED SYSTEMY COMMITTEE
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APPENDIX A - XML FOR SERVICE DEFINITIONS
This appendix contains JSIDL XML text of the documented services.

A1 ANALOGVIDEO

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<service_ def name="AnalogVideo" id="urn:jaus:jss:environmentSensing:AnalogVideo" version="2.0"
xmlns="urn:jaus:jsidl:1.1" xmlns:ns2="urn:jaus:jsidl:plus">
<description xml:space="preserve">This service provides access to the
capabilities and configuration of the analog visual sensor, allowing
the controlling component to set the visual sensor to a particular
operational profile. The actual transmission of the video stream is
outside the scope of this service.</description>
<assumptions xml:space="preserve">Messages may be delayed,
reordered.</assumptions>
<references>
<inherits from name="visnal

lost or

nsor" id="urn-djans-J nvironmentSensing:.VisualSensor" ver

sion="2.0"/>

</references>
<message_set>
<input set>
<message def
<descriyg
sensor associated with {
Analog Video Sensor Capd
Confirm Sensor Configurd
message shall contain aj
specified shall be set
<header
<re

name="SetAnalogVideoSensorConfiguration" message id="0806" is commahd="
tion xml:space="preserve">This message is used to set the configli¥ation
he service. Configuration is based off of each sensor’s capabi¥ities as
bilities message. This message shall cause the receiving sd&rvice to repl
tion message. If the configuration specified is invalid foTya given sens
Analog Video Error Record for the given Sensor ID howeVyer other, valid,
if they exist).</description>

name="AppHeader">

ord name="HeaderRec" optional="false">

<fixed field name="MessagelID" optional="false" inteérpretation="A two byt
field type="unsigned short integer" field units<"one"/>

cord>

>
me="Body">

uence name="AnalogVideoSensorConfiguratidohSequence" optional="false">
<record name="RequestIdRec" optionals'‘false">
<fixed field name="RequestID" opfiional="false" field type="unsigned

message ID of a message'
</r{

</headej

<body n{

<se

field units="one"/>
</record>
<list name="AnalogVideoSensorkist" optional="false">
<count field min count=tQ"™max count="65535" field type unsigned="un
<record name="AnalogVidéoSensorConfigurationRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID
essage." field type=!ubsigned short integer" field units="one">
<valuesef offset_to_lower limit="false">

svalde range lower limit="1" lower limit_type="inclusive

not a valid ID in this o

Frue">

bf the analog video
escribed in the Report
to the sender with a
r ID, the confirm
configurations

N

field to hold the

byte"

igned short integer"/>

of the sensor. Zero is

' upper 1imit="65535"

upper limit type="inclugive"/>
</value set>
</fixed field>
<fixed field name="AnalogFormat" optional="false" field type="ungigned byte"
field units="one">
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NTSC-M"/>
<value_enum enum_ index="1" enum const="NTSC-J"/>
<value_enum enum_index="2" enum const="PAL-N"/>
Value_enum enum Index=r3" enum _const="PAL-M
<value_enum enum_index="4" enum_const:"SECAM—L"/>
<value_enum enum_index="5" enum const="SECAM-B/G"/>
</value_set>
</fixed field>
</record>
</list>
</sequence>

</body>
<footer name="Footer"/>
</message def>

<message_def name="QueryAnalogVideoSensorConfiguration" message id="2811" is_command="false">

<description xml:space="preserve">This message shall cause the
receiving service to reply to the requestor with a Report
Analog Video Sensor Configuration message.</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">

<fixed field name="MessagelID" optional="false" interpretation="A two byte field to hold the

message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<list name="SensorIdList" optional="false">
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<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>
<record name="SensorIDQueryRec" optional="false">
<fixed_ field name="SensorID" optional="false" interpretation="ID of the sensor being
queried. Zero is used to query all sensors associated with this service." field type="unsigned short integer"
field units="one">
<value_set offset to lower limit="false">
<value enum enum index="0" enum const="AllSensors"/>
<value_range lower_ limit="1" lower limit_ type="inclusive" upper_ limit="65535"
upper limit type="inclusive" interpretation="Specific ID to be queried"/>
</value set>
</fixed_field>
</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
<message def name="QueryAnalogVideoSensorCapabilities" message id="2810" is command="false">
<description xml:space="preserve">This message shall cause the
receiving service to reply to the requestor with a Report
Analog Video Sensor Capabilities message.</description>
<header |name="AppHeader">
<reqord name="HeaderRec" optional="false">
<fixed_ field name="MessageID" optional="false" interpretation="A tyo byte field to hold the
message ID of a message'| field type="unsigned short integer" field units="one"/>
</rgcord>
</headeq>
<body ngme="Body">
<ligt name="SensorIdList" optional="false">
<count_ field min count="0" max count="65535" field typesunsigned="unsigngd short integer"/>
<record name="SensorIDQueryRec" optional="false">
<fixed field name="SensorID" optional="false" imfeppretation="ID of fhe sensor being
queried. Zero is used tq query all sensors associated with this service." field type="unsigned short integer"
field _units="one">

<value_set offset to lower limit="fals&">
<value_enum enum_ index="0" enum_ genst="AllSensors"/>
<value_range lower limit="1" lower limit type="inclusive" upper 1limit="65535"
upper limit type="includive" interpretation="Specific ID to be quenled"/>
</value_set>
</fixed_field>
</record>
</1lqst>
</body>
<footer |[name="Footer"/>
</message_d4f>
</input set>
<output_set>
<message def name="ReportAnalogVideoSensorConfiguration" message id="4811" is commanfi="false">
<descrigtion xml:space="presgrve">This message is sent in response to a Query Anflog Video Sensor
Configuration message. Jt is populated with the current sensor configuration (per sensor ID) as flefined in the table
below.</description>
<header |name="AppHeader¥>
<reqord name="HeaderRec" optional="false">
<fixed field flame="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message'| field types"unsigned short integer" field units="one"/>
</rgcord>
</headef>
<body ngme="Boedy">
<lidtlatame="AnalogVideoSensorConfigurationList" optional="false">

<record name="AnalogVideoSensorConfigurationRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor. Zero is not
a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset _to_lower limit="false">

<value_range lower limit="1" lower limit type="inclusive" upper limit="65535"

noCCoCn o

LR : demll
TreTrt—tYP TS ToTeT

wrs+ertd short integer"/>

upper limit type="inclusive"/>
</value_ set>
</fixed field>
<fixed field name="AnalogFormat" optional="false" field type="unsigned byte"
field units="one">
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="NTSC-M"/>
<value_enum enum_index="1" enum const="NTSC-J"/>
<value_enum enum_index="2" enum const="PAL-N"/>
<value enum enum_ index="3" enum const="PAL-M"/>
<value_enum enum_ index="4" enum_ const="SECAM-L"/>
<value enum enum_ index="5" enum const="SECAM-B/G"/>
</value_set>
</fixed field>
</record>
</list>
</body>
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<footer name="Footer"/>
</message_def>
<message_def name="ReportAnalogVideoSensorCapabilities" message id="4810" is_command="false">
<description xml:space="preserve">This message is used to report the sensors’ capabilities upon receipt
of a Query Analog Video Sensor Capabilities message. Capabilities include sensor properties, values and ranges which
can be modified by the Set Analog Video Sensor Configuration message.</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<list name="AnalogVideoSensorCapabilitiesList" optional="false">
<count_field min_count="0" max_ count="65535" field type unsigned="unsigned short integer"/>
<record name="AnalogVideoSensorCapabilitiesRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor. Zero is not
a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclusive" upper 1imit="65535"

upper limit type="inclugive"/>
</value_set>
</fixed field>
<bit_field name="SupportedAnalogFormats" optional="false" field-tfype|unsigned="unsigned
byte">
<sub_field name="NTSCM">
<bit_range from_ index="0" to_index="0"/>
<value_set offset _to_lower limit="false">
<value enum enum index="0" enum const="WUnsupported"/>
<value_enum enum_index="1" enum_const=!Supported"/>
</value_ set>
</sub_field>
<sub_field name="NTSCJ">
<bit range from index="1" to_index&"1l/>
<value set offset to lower limit=%false">
<value enum enum_ index="0"\egum const="Unsupported"/>
<value_enum enum_index="1"\enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="PALN">
<bit_range from_index="2" to_indeX:"Z"/>
<value_set offset_to\lower limit="false">
<value_enum epfum. index="0" enum const="Unsupported"/>
<value enum e€nim index="1" enum const="Supported"/>
</value set>
</sub_field>
<sub field name="PALM">
<bit_rangésfrom_index="3" to_index="3"/>
<valuelset offset to lower limit="false">
Kvdlue_enum enum_ index="0" enum_const="Unsupported"/>
<value enum enum index="1" enum const="Supported"/>
<Aralue_set>
</sub “field>
Jsub_field name="SECAML">
<bit_range from index="4" to_index="4"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="Unsupported"/>
<value_enum enum_ index="1" enum const="Supported"/>

</sub_field>
<sub_field name="SECAMBG">
<bit_range from_ index="5" to_index="5"/>
<value_set offset_to_lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_ index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
</bit_field>
</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
</output_set>
</message set>
<internal events set/>
<protocol behavior is stateless="false">
<start state machine name="visualSensor.accessControl.events.transport.ReceiveFSM"
state name="Receiving.Ready.NotControlled"/>
<start state machine name="visualSensor.accessControl.events.transport.SendFSM" state name="Sending"/>
<state_machine name="visualSensor.accessControl.events.transport.ReceiveFsSM">
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<state name="Receiving" initial state="Ready">
<state name="Ready" initial state="NotControlled">
<state name="NotControlled" initial_ state="Available">
<state name="Available">
</state>
<state name="NotAvailable">
</state>
<default state>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryAnalogVideoSensorCapabilities" value="msg"
interpretation="enveloped QueryAnalogVideoSensorCapabilities message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transport data"/>
<internal/>
<action name="sendReportAnalogVideoSensorCapabilities" interpretation="Send a
ReportAnalogVideoSensorCapabilities message">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryAnalogVideoSensorConfiguration" value=msg|
interpretation="envelopqd QueryAnalogVideoSensorConfiguration message"/>
<parameter type="Receive.Body.ReceiveRec" value="transpontBata"
interpretation="transpoft data"/>
<internal/>
<action name="sendReportAnalogVideoSensorConfiguration! interprefation="Send a
ReportAnalogVideoSensoronfiguration message">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
</default_state>

</state>
<stqte name="Controlled" initial_ state="Available!>
<state name="Available">
</state>
<state name="NotAvailable">
</state>
<default state>
<transition name="accessContred.events.transport.Receive">

<parameter type="SetAnalogVideoSensorConfiguration" value="msg"
interpretation="envelopgd SetAnalogVideoSensorConfiguration message"/>
<parameter type="Releive.Body.ReceiveRec" value="transportData"
interpretation="transpoft data"/>
<guard condition="&CcessControl.isControllingClient ( transportDafa )"
interpretation="True if |the message that trigdered the transition is received from the|client that is in
control of this servicel"/>
<internal/%
<action hame="sendConfirmSensorConfiguration" interpretation="Sepd
sendConfirmSensorConfigyration message®™
<argument value="msg"/>
<drgument value="transportData"/>

/action>
<action name="updateAnalogVideoSensorConfiguration" interpretatipn="Update the sensor
user controllable éonfiguration parameters according to the ones specified.">
<argument value="msg"/>
</action>

<transition name="accessControl.events.transport.Receive">
<parameter type="QueryAnalogVideoSensorCapabilities" value="msg"
interpretation="enveloped QueryAnalogVideoSensorCapabilities message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transport data"/>
<internal/>
<action name="sendReportAnalogVideoSensorCapabilities" interpretation="Send a
ReportAnalogVideoSensorCapabilities message">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryAnalogVideoSensorConfiguration" value="msg"
interpretation="enveloped QueryAnalogVideoSensorConfiguration message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transport data"/>
<internal/>
<action name="sendReportAnalogVideoSensorConfiguration" interpretation="Send a
ReportAnalogVideoSensorConfiguration message">
<argument value="msg"/>
<argument value="transportData"/>
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</action>
</transition>
</default_state>
</state>
<default state>
</default_state>
</state>
</state>
</state machine>
<state machine name="visualSensor.accessControl.events.transport.SendFSM">
<state name="Sending">
</state>
</state_machine>
</protocol behavior>
</service def>

A2 DIGITALAUDIOOUTPUT

<?xml version="1.0" encqdding="UTF-8" standalone="yes"?>
<service def name="DigifalAudioOutput"” id="urn:jaus:jss:environmentSensing:DigitalAudioOutput™\*vgrsion="2.0"
xmlns="urn:jaus:jsidl:1J1" xmlns:ns2="urn:jaus:jsidl:plus">
<description xml:spdce="preserve">The Digital Audio Output Service allows a client to\sSpecif}y an RTSP stream as an
audio source. The servige is expected to connect, decode, and play the specified stream,\ presumably over one or more
speakers. This can be ujed to send live audio to a speaker or annunciator on the platfiorm, or plpyback a prerecorded
message. The Capabilitigs message can be used to determine what codecs the implementation supporfts.</description>
<assumptions xml:spdce="preserve">Messages may be delayed, lost, or reordered{<yassumptions>
<references>
<inherits from rjame="accessControl" id="urn:jaus:jss:core:AccessCont¥ol\™ version="1.1"/>
</references>
<message_set>
<input set>
<message_def name="SetDigitalAudioOutputSource" message_ id=U0818" is_command="true">
<descrigtion xml:space="preserve">This message is uséd) to specify the stream soufce to play. Note that
the specified stream mudt not require a DNS lookup to resolve.</degc¢ription>
<header |[name="JAUSApplicationLayerHeader">
<redord name="HeaderRec" optional="false">
<fixed_ field name="MessageID" optional<"false" field type="unsigned shorf integer"
field units="one"/>
</rgcord>
</headef>
<body ngme="Body">
<sequence name="DigitalAudioOutputfSeq" optional="false">
<record name="RequestIdReg' optional="false">
<fixed field name="ReguestID" optional="false" field type="unsigned byte"
field units="one"/>
</record>
<list name="DigipalAddioOutputSourcelList" optional="false">
<count_field“wmin count="0" max count="65535" field type unsigned="unpigned short integer"/>
<record name="DigitalAudioOutputSourceRec" optional="false">
<figed:field name="SensorID" optional="false" field units="one" Field type="unsigned
short integer" interpreflation="ID"Of%“the sensor. Zero is not a valid ID in this message.">
<va&lue_set offset to_ lower limit="false">
<value_ range lower limit type="inclusive" lower limit="1"
upper limit="65535" upper limit type="inclusive"/>
</value_ set>
</fixed field>
<variable_length_string name="StreamURL" optional="false" interpretation="URL of the
source of the stream. This URL should not require a DNS to resolve; hence, an IP address should be substituted for a
host name.">

<count_ field min count="0" max count="255" field type unsigned="unsigned byte"/>
</variable_ length_string>
<fixed field name="Repeat" optional="false" interpretation="Specifies behavior for RTSP
streams that have a finite play time." field type="unsigned byte" field units="one">
<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="PlayOnce"/>
<value enum enum index="1" enum const="RepeatUntilNewStreamSpecified"/>
</value_set>
</fixed field>
<fixed field name="Volume" optional="false" interpretation="The gain or volume applied
to the input as a percent. A value of 0% indicates that no output signal is generated, while a value of 100% indicates
that maximum amplification is applied to the input." field type="unsigned short integer" field units="percent">
<scale_range real_lower_ limit="0" real upper 1imit="100" integer_function="round"/>
</fixed field>
</record>
</list>
</sequence>
</body>
<footer name="Footer"/>
</message_def>
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<message_def name="QueryDigitalAudioOutputSource" message id="2818" is command="false">
<description xml:space="preserve">This message is used to query the stream source currently being

played for each sensor.<
<header
<rec

="one"/>
</re

</header

field units

/description>
name="JAUSApplicationLayerHeader">
ord name="HeaderRec" optional="false">

<fixed field name="MessageID" optional="false" field type="unsigned short integer"

cord>
>

<body name="Body">

<rec

integer" interpretation=
service.">

ord name="QueryDigitalAudioRec" optional="false">
<fixed field name="SensorID" optional="false" field units
"ID of the sensor being queried.

<value set offset to lower limit="false">
<value enum enum index="0" enum const="AllSensors"/>
<value range lower limit type="inclusive" lower limit="1"
upper_ 1imit="65535" upper_ limit type="inclusive"
interpretation="Specific ID to be queried"/>
</value set>

one" field type="unsigned short
Zero is used to query all sensors associated with this

</rq

</body>

<footer

</message_dd
<message_ def

<descriy

performance levels) for
service in a single mesf{
<header

<re

message ID of a message'
</rq

</heade]

<body n{

<re

integer" interpretationd
service.">

</rd

</body>

<footer

</message_d4

</input_ set>
<output_set>
<message_ def

<descrig

configuration has been {
value of field 1 of thi
with the matching Sensody

</fixed_field>
cord>

name="Footer"/>
£>

name="QueryDigitalAudioOutputCapabilities" message id="2819"_ 4is command
tion xml:space="preserve">This message is used to query the fdll set of
one or more sensors. A SensorID of zero may be used to queby all sensor
age.</description>
name="JAUSApplicationLayerHeader">
ord name="HeaderRec" optional="false">
<fixed field name="MessagelID" optional="false" inte¥pretation="A two byt
field type="unsigned short integer" field unitszUene"/>

cord>
>
me="Body">
ord name="QueryDigitalAudioRec" optional="false">
<fixed field name="SensorID" optional="false" field units="one" field ty
"ID of the sensor being queried. Zere (¥s used to query all sensors assoc

<value_set offset to lower limig="false">
<value enum enum index="0" ehum const="AllSensors"/>
<value_range lower_ limit type="inclusive" lower limit="1"
upper 1imit="65535" aupper limit type="inclusive"
interpretation="Spegific ID to be queried"/>
</value_ set>
</fixed field>
cord>

name="Footer"/>
£>

name="ConfirmSensorConfiguration" message id="0801" is command="false">
tion xmlwspace="preserve">This message is used to notify a client compon
eceived,with the values specified in the corresponding set message with

F'false">
apabilities (supported
supported by the

b

N

field to hold the

pe="unsigned short
fated with this

ent that the
Request ID matching the
sorIdRec is returned

sensor (or illuminatd
set.

If the requested configuration is invalid,
types shall be returned (depending on the source message)

mesfage. If the specified configuration request is deemed valid, the Se
ID~(or illuminatorID) of the
—for—wihtelh—tr et e e = For

one of the ErrorRec
with

an error code and description of the configuration setting which
was deemed invalid.</description>

<header

name="AppHeader">

<record name="HeaderRec" optional="false">

<fixed field name="MessageID" optional="false"

message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<sequence name="ConfirmSensorConfigurationSequence" optional="false">

field units="one"/>

<record name="RequestIdRec" optional="false">

interpretation="A two byte field to hold the

<fixed field name="RequestID" optional="false" field type="unsigned byte"

</record>
<list name="ConfirmSensorList" optional="false">
<count field min count="0" max count="65535" field type unsigned="un
<variant name="ConfirmSensorConfigurationVariant" optional="false">
<vtag_field min_ count="0" max_ count="9" field type unsigned="uns
<record name="SensorIdRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation

signed short integer"/>
igned byte"/>

="ID of the sensor.
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Zero is not a valid ID i

upper limit="65535"

Zero is not a valid

upper_limit="65535"

byte" field units="one">

n this message."

field type="unsigned short integer" field units="one">
<value_set offset_to_lower limit="false">
<value_range lower_ limit="1" lower limit_ type="inclusive"

upper limit type="inclusive"/>

</value set>

</fixed_field>
</record>
<record name="RangeSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.

</fi

ID in this message." field type="unsigned short integer" field units="one">

<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclusive"

upper limit type="inclusive"/>

</value_ set>
xed field>

<fixed field name="RangeSensorErrorCode" optional="false" field type="unsigned

<value_set offset_to_lower limit="false">

<value_enum
<value enum

enum_index="0"
enum index="1"

enum_const="Unknown
enum const="Invalid

Sensor ID"/>
Horizontal Field of View"/>

byte"/>

Zero is not a valid ID {

upper 1imit="65535" upp{

byte" field units="one"

</fi

<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
</value_set>
xed_field>

enum_index="2"
enum_index="3"
enum_index="4"
enum_index="5"
enum index="6"
enum_index="255

enum_const="Invalid Verti
enum_const="Invalid Updat
enum_const="InvalidSensor
enum_const="Invali@d\Senso

enum const="Multiple Inva
" enum const="Ufknown Err

<variable length_ string name="ErrorMessage's optional="false"
<count field min count="0" max count="285" field type un

</variable length string>
</record>
<record name="VisualSensorErrorRec" opfkiohal="false">
<fixed field name="SensorID" optienal="false" interpretation
field type="unsigned short/dinteger" field units="one">
<value_set offset_to_lower\limit="false">
<value_range lower Idmit="1" lower limit type="inclu
r limit type="inclusive"/>

n this message."

</fi

</value set>
xed field>

<fixed field name="VigdalSensorErrorCode" optional="false" f

<value_set Offset to lower limit="false">

<valug_ehum
<value~enum
<vialue enum
ralue_enum
Jdvalue_ enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum

enum index="0"
enum_index="1"
enum_index="2"
enum_index="3"
enum_index="4"
enum index="5"
enum_index="6"
enum_index="7"
enum_index="8"
enum_index="9"
enum_ index="10"
enum_index="11"
enum_index="12"
enum_index="13"

enum_ const="Unknown Senso
enum_const="Invalid Senso
enum_const="Invalid Zoom
enum_const="Invalid Zoom
enum_const="Invalid Focus
enum const="Invalid Focus
enum_const="Invalid White
enum_const="Invalid Imagi
enum_const="Invalid Expos
enum_const="Invalid Meter

enum const="Invalid Shut
enum_const="Invalid Aper
enum_const="Invalid Ligh
enum_const="Invalid Imag

e ll T 1

tal Field of View"/>
b Rate"/>

Range"/>

I State"/>

lid Parameters"/>

br / Fault"/>

igned="unsigned

F"ID of the sensor.

Eive"

jeld type="unsigned

r ID"/>
F State"/>
lode™ />
Value"/>

Mode" />
Value"/>
Balance"/>

g Mode"/>

re Mode"/>
fng Mode"/>
fer Speed"/>
fure Value"/>
[ Sensitivity"/>
P Stabilization"/>

byte"/>

byte" field units="one">

</fi

frtre—
<value enum
<value_enum
<value_ enum
</value_set>

xed field>

rof

ol WA
o 4

enum index="15"
enum_index="16"

11 :
pzaeaisy Te—TorT

enum const="Invalid

TsT THYVeaT

yontal FOV"/>

Vertical FOV"/>

enum_const="Multiple Invalid Parameters"/>
enum_index="255" enum const="Unknown Error / Fault"/>

<variable length string name="ErrorMessage" optional="false">
<count_field min_count="0" max count="255" field type unsigned="unsigned

</variable_length_string>
</record>
<record name="DigitalVideoSensorErrorRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset _to_lower limit="false">

<value_range lower limit="1" lower limit type="inclusive"
upper limit="65535" upper limit type="inclusive"/>

</fi

</value_ set>
xed field>

<fixed field name="DigitalVideoErrorCode" optional="false" field type="unsigned

<value set offset to lower limit="false">
<value_enum enum index="0" enum const="Unknown Sensor ID"/>
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<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum

enum_index="1"
enum_index="2"
enum_index="3"
enum_index="4"
enum index="5"
enum_index="6"
enum_index="7"

enum_const="Invalid Minimum Bit Rate"/>
enum_const="Invalid Maximum Bit Rate"/>
enum_const="Requested Frame Rate Too Low"/>
enum_const="Requested Frame Rate Too High"/>

enum const="Invalid Frame

Size"/>

enum_const="Invalid Format"/>
enum const="Multiple Invalid Parameters"/>

<value_enum enum index="255" enum const="Unknown Error / Fault"/>
</value_ set>
</fixed_ field>
<variable length string name="ErrorMessage" optional="false">
<count field min count="0" max count="255" field type unsigned="unsigned
byte"/>
</variable length string>
</record>
<record name="AnalogVideoSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclusive"
upper 1imit="65535" uppqr limit type="inclusive"/>
</value_set>
</fixed field>
<fixed field name="AnalogVideoErrorCode" optional="false! field type="unsigned

byte" field units="one"
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const=}UrKnown Sensof ID"/>
<value_enum enum_index="1" enum const=“TFnvalid Formaf"/>
<value_enum enum_indexz"255" enum_const:"Unknown Errpr / Fault"/>
</value set>
</fixed_field>
<variable length string name="ErrorMessd&ge" optional="false"
<count_field min_count="0" max_count="255" field type unpigned="unsigned
byte"/>
</variable_length_string>
</record>
<record name="StillImageSensorErrotRec" optional="false">
<fixed_field name="SensorID'\Woptional="false" interpretationy"ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned (short integer" field units="one">
<value_set offset_tqg\lower limit="false">
<value_range lrewer limit="1" lower limit type="inclupive"
upper 1limit="65535" uppqdr limit type="inclusive"/>
</value_set>
</fixed_field>

field units="one">
<valudyset offset to lower limit="false">

<fixed field flame="StillImageErrorCode" optional="false" field type="unsigned byte"

byte"/>

&ralue_enum enum index="0" enum const="Unknown Sensof ID"/>
Jdvalue_ enum enum_indexz"l" enum_const:"Invalid Frame| Size"/>
<value_enum enum index="2" enum const="Invalid Formaf"/>

<value_enum
<value_ enum
</value_set>
</fixed_field>

enum_index="3"

enum_const="Multiple Inva

enum_index="255" enum const="Unknown Err

<variable length string name="ErrorMessage" optional="false"
<count_field min_count="0" max_count="255" field type un

</variable_length_string>

lid Parameters"/>
r / Fault"/>

Eigned="unsigned

N
= er

<record name="H264VideoEncodingErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset_to_lower limit="false">
<value_range lower limit="1" lower limit type="inclusive"
upper limit="65535" upper limit type="inclusive"/>

</value_ set>
</fixed field>

<fixed field name="H264VideoEncodingErrorCode" optional="false"
field type="unsigned byte" field units="one">
<value set offset to lower limit="false">
enum_const="Unknown Sensor ID"/>

enum const="Invalid Profile"/>
enum_const="Invalid Preset"/>
enum_const="Invalid GroupOfPictures"/>
enum_ const="Invalid GDR"/>
enum_const="Invalid RegionOfInterest"/>
enum const="Invalid IntraMacroRefresh"/>
enum_index="255" enum_const="Unknown Error / Fault"/>

<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
</value_ set>
</fixed_ field>

enum_index="0"
enum_index="1"
enum_index="2"
enum_index="3"
enum index="4"
enum_index="5"
enum_index="6"

<variable length string name="ErrorMessage" optional="false">
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<count_field min_count="0" max count="255" field type unsigned="unsigned
byte"/>
</variable_length_string>
</record>
<record name="DigitalAudioSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset_to_lower limit="false">
<value_range lower limit="1" lower limit type="inclusive"
upper limit="65535" upper limit type="inclusive"/>
</value_ set>
</fixed field>
<fixed_field name="DigitalAudioSensorErrorCode" optional="false"
field type="unsigned byte" field units="one">
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="Unknown Sensor ID"/>
<value_enum enum_index="1" enum const="Invalid BitRate"/>
<value_enum enum_index="2" enum const="Invalid Format"/>
<value_enum enum index="3" enum const="Invalid SampleRate"/>
<value enum enum index="4" enum const="Invalid BitDepth"/>
<value_enum enum index="5" enum const="Invalid EncodfngQuality"/>
<value_enum enum_index="255" enum_const="Unknown-~Exrpr / Fault"/>
</value_set>
</fixed_field>
<variable length string name="ErrorMessage" optional=!"false"
<count_field min_count="0" max_ count="255" field type unpigned="unsigned

byte"/>
</variable_length_string>
</record>
<record name="DigitalAudioOutputErrorRec" optiQhal="false">
<fixed field name="SensorID" optional="/false" interpretationf"ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset_to_lower limitz{false">
<value_range lower limit="%"_lower limit type="inclupive"
upper 1imit="65535" uppgr limit type="inclusive"/>
</value_ set>
</fixed field>
<fixed field name="DigitalAudioOutputErrorCode" optional="false"
field units="one">
<value_set offset_tqg\lower limit="false">
<value_enum epum index="0" enum const="Unknown Sensof ID"/>
<value_enum egum_index="1" enum const="Stream Not Fohnd"/>
<value_enum~enum_index="2" enum const="Stream Not Supported"/>
<value «gum enum index="255" enum const="Unknown Errpr / Fault"/>
</value sgétx
</fixed field>
<variable {length string name="ErrorMessage" optional="false"
<countsfield min_count="0" max_count="255" field type unpigned="unsigned

n

field type="unsigned byfe

byte"/>
</vakiable length_string>
</record>
<reg@rd name="VideoIlluminatorErrorRec" optional="false">
<fixed_ field name="IlluminatorID" optional="false" field typg="unsigned short
integer" field units="one"/>
<fixed field name="VideoIlluminatorErrorRecCode" optional="false"
field" units="one">
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum const="Unknown Sensof ID"/>
— LI epum——eonst—lbrsuppentes—Mbde" />
<value_enum enum index="2" enum_ const="Unsupported Beam Width"/>
<value_enum enum index="3" enum const="Unsupported Beam Height"/>
<value_enum enum_index="255" enum_const="Unknown Error / Fault"/>
</value_set>
</fixed_field>
<variable length string name="ErrorMessage" optional="false">
<count_field min_count="0" max count="255" field type unsigned="unsigned

n

field type="unsigned byfe

2 ol
o=y rote e

byte"/>
</variable_length_string>
</record>
</variant>
</list>
</sequence>
</body>
<footer name="Footer"/>
</message def>
<message_def name="ReportDigitalAudioOutputSource" message id="4818" is command="false">
<description xml:space="preserve">This message is used to report the stream currently being played for
each queried sensor. An empty StreamURL implies that no stream is being played.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" field type="unsigned short integer"


https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL

ASG060™A

Page 132 of 237

field units="one"/>

</record>
</header>
<body name="Body">

<list name="DigitalAudioOutputSourcelList" optional="false">
<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>

integer" interpretation="ID of the sensor.

of the stream. This URL
name. ">

<record name="DigitalAudioOutputSourceRec" optional="false">

<fixed field name="SensorID" optional="false" field units="one" field type="unsigned short

Zero is not a valid ID in this message.">
<value set offset to lower limit="false">
<value_range lower limit type="inclusive" lower limit="1"
upper limit="65535" upper limit type="inclusive"/>
</value_set>
</fixed_field>

<variable length string name="StreamURL" optional="false" interpretation="URL of the source

should not require a DNS to resolve; hence,

an IP address should be substituted for a host

<count_field min count="0" max count="255" field type unsigned="unsigned byte"/>

</variable length string>

<fixed field name="Repeat" optional="false" interpretation="Specifies behavior for RTSP

streams that have a fin]

the input as a percent.
that maximum amplificat]

</11

</body>
<footer
</message_dd
<message def
<descriyg

performance levels) for
<header
<re

message ID of a message'
</rq

</heade]

<body n{

<li

integer" interpretationd

I

te play time." field type="unsigned byte" field units="one">
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="PlayOnce"/>
<value_enum enum_index="1" enum const="RepeatUntilNewStreams
</value set>
</fixed_field>
<fixed field name="Volume" optional="false" interpretation*"The gain
A value of 0% indicates that no output signal is generatedywhile a valu
on is applied to the input." field type="unsigned shortsinteger" field u
<scale_range real lower limit="0" real upper Adifait="100" integer
</fixed_field>
</record>
st>

name="Footer"/>
£>
name="ReportDigitalAudioOutputCapabilities/® message 1d="4819" is comman
tion xml:space="preserve">This message is)used to report full set of cap
one or more sensors.</description>
name="JAUSApplicationLayerHeader">
ord name="HeaderRec" optional="falkse">
<fixed field name="MessageID" opbtbicnal="false" interpretation="A two byt
field type="unsigned short integer" field units="one"/>

cord>
>
me="Body">
t name="DigitalAudioOudgputCapabilitiesList" optional="false">
<count_field min_count="0" max_count="65535" field type unsigned="unsign
<record name="DigitalAudioOutputCapabilitiesRec" optional="false">

<presence vettdr field type unsigned="unsigned byte"/>

<fixed field .name="SensorID" optional="false" field units="one" fiel
"ID of the gensor. Zero is not a valid ID in this message.">

<yalu€ set offset _to_lower limit="false">
<value_range lower limit type="inclusive" lower limit="1"
upper 1imit="65535" upper limit type="inclusive"/>
</value set>
2/fixed field>
Kfixed field name="MinimumAllowedBitRate" optional="true" interpreta

becified" />

or volume applied to
P of 100% indicates
its="percent">

| function="round"/>

="false">

hbilities (supported

f field to hold the

bd short integer"/>

_type="unsigned short

Fion="kilobits per

second" field type="uns

integer">

] X — ot el e
eSO rT—IrTeger TreTrt—unTT T

<fixed field name="MaximumAllowedBitRate" optional="true" interpretation="kilobits per
second" field type="unsigned short integer" field units="one"/>
<bit field name="SupportedDigitalFormats" optional="true" field type unsigned="unsigned

<sub_field name="LPCM PCM">

<bit_range from index="0" to_index="0" interpretation="LPCM_ PCM"/>

<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="AIFF">

<bit_range from index="1" to_index="1" interpretation="AIFF"/>

<value_set offset _to_lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum_const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="WAV">

<bit_range from_index:"Z" to_indeX:"Z" interpretation="WAV"/>

<value set offset to lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
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<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value_set>
</sub_field>
<sub_field name="ALAC">
<bit_range from index="3" to_index="3" interpretation="ALAC"/>
<value_set offset to lower limit="false">
<value_enum enum_index="1" enum const="SUPPORTED"/>
<value_enum enum_index="0" enum const="NOT_SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="FLAC">
<bit_range from index="4" to_index="4" interpretation="FLAC"/>
<value_set offset _to_lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_ index="1" enum_const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="RealAudio">
<bit range from index="5" to index="5" interpretation="RealAudio"/>
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum_ const="SUPPORTED"/>
</value_set>
</sub_field>
<sub field name="WMA9 Lossless">
<bit range from index="6" to index="6" interpretatfeon="WMA9 lossless"/>
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum const="NOT~SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value set>
</sub_field>
<sub field name="TrueAudio">
<bit_range from_index="7" to_index="N\interpretation="TrueApdio"/>
<value_set offset to_ lower limit="§alske">
<value_enum enum index="0" epwm 'const="NOT_SUPPORTED"/>
<value enum enum_ index="1"\egum const="SUPPORTED"/>
</value_set>
</sub_field>
<sub_field name="DolbyDigitad'l’
<bit range from index="8" “o index="8" interpretation="Dolbypigital"/>
<value_set offset to lJewer limit="false">
<value_enum enumiridex="0" enum const="NOT_ SUPPORTED"/>
<value_enum epum. index="1" enum const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="DTS">
<bit_rangé\from index="9" to_index="9" interpretation="DTS"/
<value _setvoffset to_lower limit="false">
<value enum enum index="0" enum const="NOT SUPPORTED"/>
Kvdlue_enum enum_ index="1" enum_const="SUPPORTED"/>
</Value set>
</syloN\field>
<sub{ field name="MP2">
<bit range from index="10" to index="10" interpretation="MP2[/>
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_set>

<sub field name="MP3">
<bit range from index="11" to index="11" interpretation="MP3"/>
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value set>
</sub_field>
<sub field name="AAC MPEG2">
<bit_range from index="12" to_index="12" interpretation="AAC_MPEG2"/>
<value_set offset to lower limit="false">
<value_enum enum index="0" enum_ const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value_set>
</sub_field>
<sub_field name="AAC_ MPEG4">
<bit_range from index="13" to_index="13" interpretation="AAC_MPEG4"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="VORBIS">
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<bit range from index="14" to index="14" interpretation="VORBIS"/>
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value set>
</sub_field>
<sub field name="WMA">
<bit_ range from index="15" to_ index="15" interpretation="WMA"/>
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum_ const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value_set>
</sub_field>
<sub_field name="Speex">
<bit_range from index="16" to_index="16" interpretation="Speex"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_ set>
</sub field>

field type="unsigned int
field type="unsigned int

integer">

</bit_ field>
<fixed field name="MinSampleRate" optional="true" interpretation=!Gamples per second"
eger" field units="one"/>
<fixed field name="MaxSampleRate" optional="true" interpretatfion="Sapples per second"
eger" field units="one"/>
<bit_ field name="SupportedBitDepths" optional="true" fieldltype unsigfned="unsigned short

<sub_field name="EIGHT BITS">
<bit range from index="0" to index="0" interpretation="EIGHT|BITS"/>
<value set offset to lower limit="false">
<value_enum enum index="0" enum const<NOT SUPPORTED"/>
<value_enum enum_index="1" enum_ congt="SUPPORTED"/>
</value_set>
</sub_field>
<sub field name="TEN BITS">
<bit range from index="1" to index="1" interpretation="TEN B[TS"/>
<value_set offset_to_lower limif="false">
<value_enum enum_index="@! enum const="NOT_SUPPORTED"/>
<value enum enum_ indexF}1" enum const="SUPPORTED"/>
</value set>
</sub_field>
<sub field name="TWELVE BITS">
<bit_range from ipdex="2" to index="2" interpretation="TWELVE BITS"/>
<value_set offsét\fo lower limit="false">
<value_enfimyenum_ index="0" enum_ const="NOT_SUPPORTED"/>
<value_enuft enum_indexz"l" enum_const:"SUPPORTED"/>
</value_ség>
</sub_fieldx
<sub_field(ngme="FOURTEEN BITS">
<bit{range from index="3" to_index="3" interpretation="FOURTEEN BITS"/>
<value set offset to lower limit="false">
<value_enum enum_index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_ set>
<¥sub_field>
Ksub_field name="SIXTEEN_ BITS">
<bit range from index="4" to index="4" interpretation="SIXTEEN BITS"/>
<value_set offset _to_lower limit="false">
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<value_enum enum_ index="1" enum_const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="TWENTY BITS">
<bit range from index="5" to index="5" interpretation="TWENTY BITS"/>
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum_ const="SUPPORTED"/>
</value_set>
</sub_field>
<sub field name="TWENTY FOUR BITS">
<bit range from index="6" to_ index="6" interpretation="TWENTY FOUR BITS"/>
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value set>
</sub_field>
<sub_field name="THIRTY TWO_BITS">
<bit_range from index="7" to_ index="7" interpretation="THIRTY TWO BITS"/>
<value_set offset to lower limit="false">
<value_enum enum index="0" enum_ const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
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</value_ set>
</sub_field>
</bit_field>
</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
</output_set>
</message_ set>
<internal events set/>
<protocol behavior is stateless="false">
<start state machine name="accessControl.events.transport.ReceiveFSM"
state name="Receiving.Ready.NotControlled"/>
<start state machine name="accessControl.events.transport.SendFSM" state name="Sending"/>
<state_machine name="accessControl.events.transport.ReceiveFSM">
<state name="Receiving" initial state="Ready">
<state name="Ready" initial state="NotControlled">
<state name="NotControlled" initial state="Available">
<state name="Available">

</state>
<state name="NotAvailable">
</state>
<default state>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryDigitalAudioOutputSource" value=fmsg" intefpretation="enveloped
Query Digital Audio OutgutSource message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transpoftData"/>
<internal/>
<action name="sendReportDigitalAudioOutputSeiuxge" interpretationf"Send a
ReportDigitalAudioOutpuffSource message to querying client">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.eventsuwiransport.Receive">
<parameter type="QueryDigitalAudioOutputCapabilities" value="msg|'
interpretation="envelopgd Query Digital Audio Output Capabiliti¥es message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transpoftData"/>
<internal/>
<action name="sendReportDigitalAudioOutputCapabilities" interprefation="Send a
ReportDigitalAudioOutpufCapabilities message to querying client">
<argument valfies"msg"/>
<argument value="transportData"/>
</action>
</transition>
</default_state>
</state>
<stgte name="Contr®lled" initial state="Available">
<state name='Available">
</state>
<state name#"NotAvailable">
</state>
<defaulg’ state>
ZEransition name="accessControl.events.transport.Receive">
<parameter type="QueryDigitalAudioOutputSource" value="msg" intefpretation="enveloped
Query Digital Audio OutpeeSeus r rere-lt
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transportData"/>
<internal/>
<action name="sendReportDigitalAudioOutputSource" interpretation="Send a
ReportDigitalAudioOutputSource message to querying client">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryDigitalAudioOutputCapabilities" value="msg"
interpretation="enveloped Query Digital Audio Output Capabilities message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transportData"/>
<internal/>
<action name="sendReportDigitalAudioOutputCapabilities" interpretation="Send a
ReportDigitalAudioOutputCapabilities message to querying client">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
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<parameter type="SetDigitalAudioOutputSource" value="msg" interp

Digital Audio Output Source message"/>

<parameter type="Receive.Body.ReceiveRec" value="transportData"

interpretation="transportData"/>

<guard condition="isControllingClient( transportData )" interpre

command message was received from the client currently controlling this component."/>

and supported streams specified

<internal/>

<action name="playStream" interpretation="Begin playback for any sensor

in the message with the given repeat behavior and volume.">
<argument value="msg"/>

</action>

<action name="sendConfirmSensorConfiguration"

retation="enveloped Set

tation="True if the

IDs with valid

interpretation="Send

sendConfirmSensorConfiguration message with confirmation or error code for each specified sensor ID">

<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
</default_state>
</state>

<default state>

<state machine j
<state nameq

</protocol behavior
</service def>

A3 DIGITALAUDIO

<?xml version="1.0" enc
<service def name="Digif
xmlns="urn:jaus:jsidl:1
<description xml:spd
stream, often from a mi
covered by this service
<assumptions xml:sp4d
<references>
<inherits from ff
</references>
<message_set>
<input set>
<message_def
<descriy
audio sensors. Each Set
SetDigitalAudioSensorCof
responses.</description
<header
<re

message ID of a message'

</default_state>
</state>
</state>
</state machine>
ame="accessControl.events.transport.SendFSM">
"Sending">
</state>
</state_machine>

SENSOR

ding="UTF-8" standalone="yes"?>

alAudioSensor" id="urn:jaus:jss:envirommentSensing:DigitalAudioSensor" v
1" xmlns:ns2="urn:jaus:jsidl:plus">

ce="preserve">The Digital Audio Sensor Service provides a means of confi
rophone or other source. Note that the transport of the digitized audio
and may use existing audio nefiworking standards such as RTSP.</descript
ce="preserve">Messages may be delayed, lost, or reordered.</assumptions>

ame="AccessControl" id="uknijaus:jss:core:AccessControl" version="1.1"/>

name="SetDigitalfAydioSensorConfiguration" message_ id="080F" is_command=
tion xml:spacez"pwéserve">This message is used to set the current config
message contadils a local request ID; this ID is returned by the corresp
figurationRespodnse message and may be used by the client to coordinate r

name="JAUSApplicationLayerHeader">

ord names="HeaderRec" optional="false">

<fixedvfield name="MessageID" optional="false" interpretation="A two byt
field type="unsigned short integer" field units="one"/>

</r{

cord>

Frsion="2.0"

uring a digital audio
stream itself is not
ion>

'true">
ration
nding

Pquests

for one or more

and

b

field to hold the

</header>
<body name="Body">
<sequence name="DigitalAudioSensorConfigurationSeq" optional="false">

field units="one"/>

short integer" interpretation="ID of the sensor.

applied to the input as

<record name="RequestIdRec" optional="false">

<fixed field name="RequestID" optional="false" field type="unsigned byte"

</record>
<list name="DigitalAudioSensorConfigurationList" optional="false">

<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>

<record name="DigitalAudioSensorConfigurationRec" optional="false">
<presence_vector field type unsigned="unsigned byte"/>
<fixed field name="SensorID" optional="false" field units
Zero is not a valid ID in this message.">
<value_set offset to lower limit="false">
<value range lower limit type="inclusive" lower limit="1"
upper 1imit="65535" upper_ limit type="inclusive"/>
</value_set>
</fixed field>

one" field type="unsigned

<fixed field name="Sensitivity" optional="true" interpretation="The gain or volume

a percent. A value of 0% indicates that no output signal is generated,

while a value of 100%

indicates that maximum amplification is applied to the input." field type="unsigned short integer" field units="one">
<scale_range real lower limit="0" real upper 1imit="100" integer_ function="round"/>

</fixed field>
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<fixed field
Different min and max bitrates may result in
short integer" field units="one"/>

<fixed field
Different min and max bitrates may result in
short integer" field units="one"/>

<fixed field

name="MinimumBitRate" optional="true" interpretation="kilobits per second.
a Variable Bit Rate (VBR) stream, if supported." field type="unsigned

name="MaximumBitRate" optional="true" interpretation="kilobits per second.
a Variable Bit Rate (VBR) stream, if supported." field type="unsigned

name="DigitalFormat" optional="true" field type="unsigned byte"
field _units="one">

<value_set offset to lower limit="false">

<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum

enum index="0"
enum_index="1"
enum_index="2"
enum_index="3"
enum_index="4"
enum index="5"
enum_index="6"
enum_index="7"
enum_index="8"
enum_index="9"
enum index="10"

enum_ const="LPCM PCM"/>
enum_const="AIFF"/>
enum_const="WAV"/>
enum_const="ALAC"/>
enum_const="FLAC"/>
enum_const="RealAudio"/>
enum_const="WMA9 LOSSLESS"/>
enum_const="TrueAudio"/>
enum_const="DolbyDigital"/>
enum_const="DTS"/>

enum const="MP2"/>

<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum

enum_index="11"
enum_index="12"
enum_index="13"
enum_index="14"
enum_ index="15"
enum_index="16"

enum_const="MP3"/>
enum_const="AAC MPEG2"/>
enum_const="AAC_MPEG4" />
enum_const="VORBIS"/
enum_const="WMA"/>
enum_const="Speex"{>

</value_set>
</fixed field>
<fixed field name="SampleRate" optional="true" dnterpretation="8S
eger" field units="one"/>

pmples per second"
field type="unsigned int

<fixed field name="BitDepth" optional="true!field type="unsignefl byte"
field units="one">
<value_set offset_to_lower limit="falge">
<value_enum enum_ index="0" enufe’const="EIGHT BITS"/>
<value_enum enum_ index="1" epum ‘const="TEN_BITS"/>
<value enum enum index="2"\eqgum const="TWELVE BITS"/>
<value_enum enum_index="3"\enum const="FOURTEEN BITS"/>
<value_enum enum_index="4! enum const="SIXTEEN_BITS"/>
<value enum enum_ indexZ}5" enum const="TWENTY BITS"/>
<value_enum enum_indgx="6" enum_const="TWENTY_ FOUR BITS"|[>

<value_enum

enum_jmndex="7"

enum_const="THIRTY TWO_BITS"/

</value_set>
</fixed field>
<fixed field name="EgcddingQuality" optional="true" field type="fnsigned byte"

field units="one">

<valuéyenum
<valuesenum
<yalue enum
Kvalue enum
<value_ enum
<value_ enum
<value_enum

enum_index="0"
enum_index="1"
enum_index="2"
enum index="3"
enum_index="4"
enum_index="5"
enum_index="6"

<value_set offset to lower limit="false">

enum_const="Best"/>
enum_const="Better"/>
enum_const="Good"/>
enum_const="Average"/>
enum_const="Adequate"/>
enum_const="Poor"/>
enum_const="Worst"/>

</value_ set>
</fixed field>
L/tecord>
</1ige>
</sqquence>
</body>
<footer name="Footer"/>
</message_def>
<message def name="QueryDigitalAudioSensorCapabilities" message 1d="2817" is command="false">
<description xml:space="preserve">This message is used to query the full set of capabilities
performance levels) for one or more sensors.
service in a single message.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<record name="QueryDigitalAudioSensorRec" optional="false">
<fixed field name="SensorID" optional="false" field units="one" field type="unsigned short
integer" interpretation="ID of the sensor being queried. Zero is used to query all sensors associated with this
service.">

(supported
A SensorID of zero may be used to query all sensors supported by the

<value_ set offset to lower limit="false">
<value_enum enum index="0" enum const="AllSensors"/>
<value_range lower limit type="inclusive" lower limit="1"
upper 1imit="65535" upper limit type="inclusive"
interpretation="Specific ID to be queried"/>
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</value_ set>
</fixed field>
</record>
</body>
<footer name="Footer"/>
</message_def>
<message def name="QueryDigitalAudioSensorConfiguration" message id="280F" is command="false">
<description xml:space="preserve">This message is used to query the current configuration (active
performance level) for one or more sensors. A SensorID of zero may be used to query all sensors supported by the
service in a single message.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<record name="QueryDigitalAudioSensorRec" optional="false">
<fixed field name="SensorID" optional="false" field units="one" field type="unsigned short
integer" interpretation="ID of the sensor being queried. Zero is used to query all sensors associated with this
service.">

<value_ set offset to lower limit="false">
<value_enum enum_ index="0" enum const="AllSensors"/>
<value_range lower_ limit type="inclusive" lower limit="1"
upper 1imit="65535" upper limit type="inclusive"
interpretation="Specific ID to be queried"/>
</value_ set>
</fixed field>
</rgcord>
</body>
<footer |name="Footer"/>
</message_d4f>
</input_set>
<output_set>
<message_def name="ConfirmSensorConfiguration" message_ids"0801" is_command="false">
<descrigtion xml:space="preserve">This message is wsed to notify a client compongnt that the

configuration has been feceived with the values specified in the corresponding set message with Request ID matching the
value of field 1 of thi4 message. If the specified configuratiomsrequest is deemed valid, the SepsorIdRec is returned

with the matching SensofID (or illuminatorID) of the
sensor (or illuminatqdr) for which the configuration was successfully
set. If the requestedq configuration is invalid, one ofgsthe ErrorRec
types shall be returred (depending on the source message€) with
an error code and deqcription of the configuration_setting which
was deemed invalid.</]description>
<header |name="AppHeader">
<redord name="HeaderRec" optiomal="false">
<fixed field name="MedsageID" optional="false" interpretation="A two byte¢ field to hold the
message ID of a message'| field type="unsignedishort integer" field units="one"/>
</rgcord>
</headef>
<body ndme="Body">
<sequence name=JconfirmSensorConfigurationSequence" optional="false">
<record name="RequestIdRec" optional="false">
<fixed field name="RequestID" optional="false" field type="unsigned pyte"
field units="one"/>
</redotd>
<lisPw~hame="ConfirmSensorList" optional="false">

I L TS I

e 2
TTroneT TaT

Briederrre—rrer réemSersorCorfiaurartoneriante
<vtag field min count="0" max count="9" field type unsigned="unsigned byte"/>
<record name="SensorIdRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclusive"
upper 1imit="65535" upper limit type="inclusive"/>
</value_set>
</fixed field>
</record>
<record name="RangeSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset _to_lower limit="false">
<value_range lower limit="1" lower limit type="inclusive"
upper limit="65535" upper limit type="inclusive"/>
</value_ set>
</fixed field>
<fixed_ field name="RangeSensorErrorCode" optional="false" field type="unsigned
byte" field units="one">
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="Unknown Sensor ID"/>

Kcount_field min_count="0" max count="65535" field type unsigned="unpigned short integer"/>
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byte"/>

<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
</value_set>
</fixed_field>

enum_index="1"
enum_index="2"
enum_index="3"
enum_index="4"
enum index="5"
enum_index="6"

enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum const="Invalid

Horizontal Field of View"/>

Vertical Field of View"/>
Update Rate"/>

Sensor Range"/>

Sensor State"/>
enum_const="Multiple Invalid Parameters"/>
enum_index="255" enum const="Unknown Error / Fault"/>

<variable length string name="ErrorMessage" optional="false">
<count_field min_count="0" max count="255" field type unsigned="unsigned

</variable_length_string>

</record>
<record name="VisualSensorErrorRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset_to_lower limit="false">

<value_range lower limit="1" lower limit type="inclusive"
upper limit="65535" upper limit type="inclusive"/>

byte" field units="one"

byte"/>

</value set>
</fixed field>

<fixed_ field name="VisualSensorErrorCode" optional="fakge!V f

<value set offset to lower limit="false">

feld type="unsigned

<value_enum enum index="0" enum const="Unkfiewn Sensof ID"/>
<value_enum enum_index="1" enum const="Inyalid Sensof State"/>
<value_enum enum index="2" enum const=s“Fnvalid Zoom Mode"/>
<value_enum enum index="3" enum const=%Invalid Zoom Yyalue"/>
<value_enum enum_ index="4" enum cen$t="Invalid Focus|Mode"/>
<value_enum enum index="5" enums~censt="Invalid Focus|Value"/>
<value enum enum index="6" enum¥const="Invalid White|Balance"/>
<value_enum enum index="7" emum const="Invalid Imagipg Mode"/>
<value_enum enum index="8"{&num const="Invalid Expospre Mode"/>
<value_enum enum_ index="9% enum const="Invalid Meterfng Mode"/>

<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
</value_ set:
</fixed_ fieldp

enum_indexs"Io"
enum_index=M11"
enum_index="12"
enum. imgdex="13"
enum \Idex="14"
epum_index="15"
ergum index="16"

enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum const="Invalid
enum_const="Invalid
enum_const="Multipl

Shut
Aper

Light

Imag
Hori
Vert
e Inv

enum_index="255" enum const="Unknown Err

<variable length string name="ErrorMessage" optional="false"
<countiyfield min count="0" max count="255" field type un

</variablle length string>

</record®
<recor@ name="DigitalVideoSensorErrorRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation
Zero is not a valid ID in this megsag€." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">

<value range lower limit="1" lower limit type="inclu
upper 1imit="65535" uppqr limit, type="inclusive"/>

</value_set>
</fixed field>

— .

o

R R T X P -1

el

fer Speed"/>

fure Value"/>

I Sensitivity"/>

b Stabilization"/>
rontal FOV"/>

fcal FOV"/>

hl1id Parameters"/>
r / Fault"/>

igned="unsigned

F"ID of the sensor.

ive"

byte" field units="one">

byte"/>
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e
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<value_set offset to lower limit="false">
enum_const="Unknown Sensor ID"/>
enum_const="Invalid Minimum Bit Rate"/>
enum_const="Invalid Maximum Bit Rate"/>
enum_const="Requested Frame Rate Too Low"/>
enum_const="Requested Frame Rate Too High"/>
enum const="Invalid Frame Size"/>
enum_const="Invalid Format"/>
enum_const="Multiple Invalid Parameters"/>
enum_index="255" enum const="Unknown Error / Fault"/>

<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
</value_ set>
</fixed field>

enum_index="0"
enum_index="1"
enum_index="2"
enum index="3"
enum_index="4"
enum_index="5"
enum_index="6"
enum_index="7"

Hh

eld type="unsigned

<variable_ length_string name="ErrorMessage" optional="false">
<count_field min_count="0" max count="255" field type unsigned="unsigned

</variable length string>

</record>
<record name="AnalogVideoSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
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<value_range lower limit="1" lower limit type="inclusive"

nclusive"/>
</value_set>
</fixed_field>

upper 1imit="65535" upper limit type="i

<fixed field name="AnalogVideoErrorCode" optional="false" field type="unsigned

byte" field units="one">
<value set offset to lower limit="false">

<value_enum enum index="0" enum const="Unknown Sensor ID"/>
<value_enum enum index="1" enum const="Invalid Format"/>
<value_enum enum index="255" enum_const="Unknown Error / Fault"/>

</value_ set>
</fixed field>

<variable_ length_string name="ErrorMessage" optional="false">
<count_field min_count="0" max count="255" field type unsigned="unsigned

byte"/>
</variable length string>
</record>
<record name="StillImageSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">

<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclu
r_limit_type="inclusive"/>
</value_ set>
</fixed_ field>
<fixed field name="StillImageErrorCode" optional="£false" fie

upper_ 1imit="65535" upp{

field units="one">
<value_set offset _to_lower limit="false">
<value_enum enum_index="0"
<value enum enum index="1"
<value_enum enum_index="2" enums~censt="Invalid Forma

enum cen$§t="Invalid Frame

enum_const="Unknown Sensof

ive"

ld type="unsigned byte"

ID"/>
Size"/>
L />

lid Parameters"/>
r / Fault"/>

<value enum enum index="3" enum¥const="Multiple Inva
<value_enum enum_index="255"‘¢num_ const="Unknown Err
</value_ set>
</fixed_ field>
<variable length_ string name="&rcerMessage" optional="false"
<count field min count="Q"\max count="255" field type unpigned="unsigned
byte"/>
</variable length string>
</record>
<record name="H264VideoEngedingErrorRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation{"ID of the sensor.
Zero is not a valid ID in this message." field type="umsigned short integer" field units="one">
<value_set Offset to lower limit="false">
<valug range lower limit="1" lower limit type="inclupive"
upper 1imit="65535" uppqr limit type="inclusive",/>
</valdg_set>
</fixed.fireld>
<fixed\field name="H264VideoEncodingErrorCode" optional="falge"
field type="unsigned byfe" field units="gQne">
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="Unknown Sensof ID"/>
<value_enum enum index="1" enum const="Invalid Profile"/>
<value_enum enum index="2" enum const="Invalid Presef"/>
<value_enum enum_ index="3" enum const="Invalid GrouppfPictures"/>
<value_enum enum index="4" enum const="Invalid GDR"/
<value_enum enum_index="5" enum const="Invalid RegiopOfInterest"/>
<value_enum enum index="6" enum const="Invalid IntraMacroRefresh"/>
ot e ram—et LRSS —erum—eorst=l0rkrow—Errbr / Fault"/>

</value set>
</fixed_field>
<variable length string name="ErrorMessage" optional="false">
<count_field min_count="0" max_count="255" field type unsigned="unsigned
byte"/>
</variable_ length_string>
</record>
<record name="DigitalAudioSensorErrorRec" optional="false">
<fixed_field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value set offset to lower limit="false">
<value_range lower limit="1" lower limit type="inclusive"
upper 1limit="65535" upper limit type="inclusive"/>
</value_set>
</fixed_field>
<fixed field name="DigitalAudioSensorErrorCode" optional="false"
field type="unsigned byte" field units="one">
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum const="Unknown Sensor ID"/>
<value_enum enum index="1" enum const="Invalid BitRate"/>
<value_enum enum index="2" enum const="Invalid Format"/>
<value_enum enum index="3" enum const="Invalid SampleRate"/>
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<value_enum enum index="4" enum const="Invalid BitDepth"/>
<value_enum enum_index="5" enum const="Invalid EncodingQuality"/>
<value_enum enum index="255" enum const="Unknown Error / Fault"/>

</value_ set>
</fixed_ field>

<variable length string name="ErrorMessage" optional="false">
<count field min count="0" max count="255" field type unsigned="unsigned

byte"/>
</variable length string>
</record>
<record name="DigitalAudioOutputErrorRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.

Zero 1s not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type
upper 1imit="65535" upper limit type="inclusive"/>
</value_set>
</fixed field>

=y

nclusive"

<fixed field name="DigitalAudioOutputErrorCode" optional="false"

field type="unsigned byte" field units="one">

<value_set offset to lower limit="false">
<value_ enum
<value_enum
<value_enum
<value enum
</value_ set>
</fixed field>
<variable_length_string name="ErrorMessage" optlonal="false"
<count_field min_count="0" max_count="255"-field type un

enum_index="1" enum_const="Stream Nob. Fo
enum_index="2" enum const="Stream Not Su
enum_index="255" enum_const="Unkmown Err

byte"/>
</variable length string>

</record>

<record name="VideoIlluminatorErrorRec" Optional="false">
<fixed field name="IlluminatorID" §pthonal="false" field typ

integer" field units="one"/>
<fixed field name="VideoIlluminaterErrorRecCode" optional="f
e" field units="one">
<value_set offset_to_laower limit="false">
<value_enum enum. ipgdex="0"
<value_enum enum\Index="1"
<value_enum epum_ index="2" enum const="Unsupported B
<value enum egum index="3" enum const="Unsupported B
<value_enum—enum_index="255" enum const="Unknown Err
</value_ set:
</fixed_ fieldp
<variable length string name="ErrorMessage" optional="false"
<countiyfield min count="0" max count="255" field type un

field type="unsigned byt

enum const="Unsupported M

byte"/>
</variablle length string>
</record®
</variant>
</list>
</sqquence>
</body>
<footer
</message_d4
<message def

name="|Foeter" />

£>

nang="ReportDigitalAudioSensorCapabilities" message 1d="4817" is comman
<descrigtien' xml:space="preserve">This message is used to report full set of cap

enum_index="0" enum const="Unknown Sengof

enum_const="Unknown Sensof

Dp"/>
nd" />
bported" />
r / Fault"/>

Eigned="unsigned

P="unsigned short

hlse"

D" />
de"/>
bam Width"/>
bam Height"/>
r / Fault"/>

igned="unsigned

="false">

hbilities (supported

performance levels) for lew o reors—</< et
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">

<fixed field name="MessagelID" optional="false" interpretation="A two byte field to hold the

message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<list name="DigitalAudioSensorCapabilitiesList" optional="false">

<count_field min_ count="0" max count="65535" field type unsigned="unsigned short integer"/>

<record name="DigitalAudioSensorCapabilitiesRec" optional="false">
<presence vector field type unsigned="unsigned byte"/>

<fixed field name="SensorID" optional="false" field units="one" field type="unsigned short

integer" interpretation="ID of the sensor. Zero is not a valid ID in this message.">
<value_set offset _to_lower limit="false">
<value_range lower limit type="inclusive" lower limit="1"
upper 1imit="65535" upper limit type="inclusive"/>
</value_ set>
</fixed field>

<fixed field name="MinimumAllowedBitRate" optional="true" interpretation="kilobits per

second" field type="unsigned short integer" field units="one"/>

<fixed field name="MaximumAllowedBitRate" optional="true" interpretation="kilobits per

second" field type="unsigned short integer" field units="one"/>
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<bit_field name="SupportedDigitalFormats" optional="true" field type unsigned="unsigned
integer">
<sub_field name="LPCM_ PCM">
<bit range from index="0" to index="0" interpretation="LPCM PCM"/>
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_set>
</sub_field>
<sub field name="AIFF">
<bit_range from_index:"l" to_indeX:"l" interpretation="AIFF"/>
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value set>
</sub_field>
<sub field name="WAV">
<bit_range from index="2" to_ index="2" interpretation="WAV"/>
<value_set offset to lower limit="false">
<value enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value_set>
</sub_field>
<sub_field name="ALAC">
<bit_range from_index="3" to_index="3" interpretatigms"ALAC"[>
<value_set offset to lower limit="false">
<value_enum enum_index="1" enum const="SUPRORTED"/>
<value_enum enum_index="0" enum const="NOT~SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="FLAC">
<bit_range from_index="4" to_index="4" Ynterpretation="FLAC"[>
<value_set offset_to_lower limit="falge">
<value_enum enum index="0" enuf’const="NOT SUPPORTED"/>
<value_enum enum_ index="1" epum 'const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="RealAudio">
<bit range from index="5! (Fp index="5" interpretation="RealApdio"/>
<value set offset to lower™ limit="false">
<value_enum enum jndex="0" enum const="NOT SUPPORTED"/>
<value_enum enumiridex="1" enum const="SUPPORTED"/>
</value_set>
</sub_field>
<sub field name="WMAY9 Lossless">
<bit range from index="6" to_ index="6" interpretation="WMA9 lossless"/>
<value_setihoffset to_lower limit="false">
<valpeésenum enum_index="0" enum const="NOT_SUPPORTED"/>
<yalue enum enum_indexz"l" enum_const:"SUPPORTED"/>
</valué set>
</sub field>
<subs field name="TrueAudio">
<Bit_range from_index="7" to_index="7" interpretation="TrueApdio"/>
<value_set offset to lower limit="false">
<value_enum enum index="0" enum_ const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value_set>
</sub_field>
ro—fietereme=BotyBiaitaty
<bit range from index="8" to index="8" interpretation="DolbyDigital"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="DTS">
<bit_range from index="9" to_index="9" interpretation="DTS"/>
<value_set offset _to_lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum_const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="MP2">
<bit range from index="10" to index="10" interpretation="MP2"/>
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_set>
</sub_field>
<sub field name="MP3">
<bit range from index="11" to index="11" interpretation="MP3"/>
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<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="AAC_MPEG2">

<bit_range from index="12" to_index="12" interpretation="AAC MPEG2"/>

<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum_const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="AAC_MPEG4">

<bit range from index="13" to_ index="13" interpretation="AAC MPEG4"/>

<value set offset to lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_set>
</sub_field>
<sub field name="VORBIS">

field type="unsigned int
field type="unsigned int

integer">

<bit_range from index="14" to_index="14" interpretation="VOR
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum const="NOT_SUPPORTEDM/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value set>
</sub_field>
<sub field name="WMA">
<bit_range from_ index="15" to_index="15" interphetation="WMA
<value_set offset to_ lower limit="false">
<value_enum enum index="0" enum_ const={NOT SUPPORTED"/>
<value_enum enum_indexz"l" enum_const="SUPPORTED"/>
</value_set>
</sub_field>
<sub_field name="Speex">
<bit_range from_index="16" to_index="16" interpretation="Spe
<value_set offset to_ lower limits"false">
<value_enum enum_index="Q"\enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="@!' enum const="SUPPORTED"/>
</value_ set>
</sub_field>
</bit_ field>
<fixed field name="MinSampleRate" optional="true" interpretation="Sa
eger" field units="one"/>
<fixed field name="MaxSampleRate" optional="true" interpretation="Sa
eger" field units="one"/>
<bit_field name="SupportedBitDepths" optional="true" field type unsi

<sub_field name="EIGHT BITS">
<bit_range from index="0" to_index="0" interpretation="EIGHT
<value )set offset_to_lower limit="false">
<value enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum_ const="SUPPORTED"/>
</value_set>
&/spb_field>
<sub field name="TEN BITS">
<bit_range from index="1" to_index="1" interpretation="TEN_ B
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum const="NOT_SUPPORTED"/>

BIS" />

/>

bx" />

ples per second"
ples per second"

ned="unsigned short

| BITS"/>

[TS"/>

nau el CIID AN O
=+ BF

2 ol
o=y rote e ot TSt =T

</value set>
</sub_field>
<sub field name="TWELVE BITS">

<bit_range from index="2" to_ index="2" interpretation="TWELVE BITS"/>

<value_set offset to lower limit="false">
<value_enum enum index="0" enum_ const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value_set>
</sub_field>
<sub_field name="FOURTEEN BITS">

<bit range from index="3" to index="3" interpretation="FOURTEEN BITS"/>

<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="SIXTEEN_ BITS">

<bit range from index="4" to index="4" interpretation="SIXTEEN BITS"/>

<value_set offset _to_lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum_const="SUPPORTED"/>
</value_ set>
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</sub_field>
<sub field name="TWENTY BITS">
<bit_range from index="5" to_ index="5" interpretation="TWENTY BITS"/>
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum const="NOT_SUPPORTED"/>
<value_enum enum_indexz"l" enum_const:"SUPPORTED"/>
</value_set>
</sub_field>
<sub_field name="TWENTY FOUR BITS">
<bit range from index="6" to index="6" interpretation="TWENTY FOUR BITS"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="THIRTY TWO_BITS">
<bit range from index="7" to index="7" interpretation="THIRTY TWO BITS"/>
<value_set offset _to_lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value enum enum index="1" enum const="SUPPORTED"/>

byte">

</bit_ field>
<bit_field name="SupportedQualityLevels" optional="true" fiel@\kype pnsigned="unsigned

</value set>
</sub_field>

<sub_field name="Best">
<bit range from index="0" to index="0" interpretation="Best"|>
<value_set offset _to_lower limit="false">
<value_enum enum index="0" enum const="NOT“SUPPORTED"/>
<value_enum enum_index="1" enum_const={SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="Better">
<bit range from index="1" to index%"lM interpretation="Bettef"/>
<value set offset to lower limit=%false">
<value_enum enum index="0"\@qum const="NOT SUPPORTED"/>
<value_enum enum_index="1"\enum const="SUPPORTED"/>
</value_set>
</sub_field>
<sub field name="Good">
<bit_range from_ index#%2" to_ index="2" interpretation="Good"|>
<value_set offset_to\lower limit="false">
<value_enum epum. index="0" enum const="NOT_SUPPORTED"/>
<value enum e€nim index="1" enum const="SUPPORTED"/>
</value set>
</sub_field>
<sub_field namg="Average">
<bit_ range-sfrom index="3" to_ index="3" interpretation="Averagle"/>
<valuelset offset to lower limit="false">
Kvdlue_enum enum index="0" enum_ const="NOT_SUPPORTED"/>
<value enum enum index="1" enum const="SUPPORTED"/>
<Aralue_set>
</sub “field>
Jsub_field name="Adequate">
<bit_range from index="4" to_index="4" interpretation="Adequpte"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NOT_ SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>

</sub_field>
<sub_field name="Poor">
<bit_range from_ index="5" to_index="5" interpretation="Poor"/>
<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum_const="SUPPORTED"/>
</value_ set>
</sub_field>
<sub_field name="Worst">
<bit range from index="6" to index="6" interpretation="Worst"/>
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="NOT SUPPORTED"/>
<value_enum enum_index="1" enum const="SUPPORTED"/>
</value_set>
</sub_field>

</bit field>

</record>

</list>
</body>

<footer name="Footer"/>

</message def>

<message_def name="ReportDigitalAudioSensorConfiguration" message_ id="480F" is command="false">
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<description xml:space="preserve">This message is used to report the current configuration for one or
more audio sensors.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessagelID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<list name="DigitalAudioSensorConfigurationList" optional="false">
<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>
<record name="DigitalAudioSensorConfigurationRec" optional="false">
<presence_vector field type unsigned="unsigned byte"/>
<fixed field name="SensorID" optional="false" field units="one"
integer" interpretation="ID of the sensor. Zero is not a valid ID in this message.">
<value_set offset to lower limit="false">
<value_ range lower limit type="inclusive" lower limit="1"
upper limit="65535" upper limit type="inclusive"/>
</value_ set>
</fixed field>
<fixed field name="Sensitivity" optional="true" interpretation="The §ain or volume applied
to the input as a percernt. A value of 0% indicates that no output signal is generated, while~a'/plue of 100% indicates
that maximum amplificatjon is applied to the input." field type="unsigned short integer" fiedld upits="one">
<scale range real lower limit="0" real upper 1limit="100" @nteger|function="round"/>
</fixed_ field>
<fixed field name="MinimumBitRate" optional="true"
Different min and max bitrates may result in a Variable Bit Rate (VBR) stream,
short integer" field unjts="one"/>
<fixed field name="MaximumBitRate" optional="true"
Different min and max bjtrates may result in a Variable Bit Rate (VBR) streamy
short integer" field unjts="one"/>
<fixed field name="DigitalFormat" optional="tru€" field type="unsigng¢d byte"

field type="unsigned short

interprétation="kjlobits per second.
if supported." figld type="unsigned

interpretation="kjlobits per second.
4f supported." figld type="unsigned

field _units="one">

field type="unsigned int

field units="one">

<value_set offset to lower limit="fals&">

<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enim
<valuelenum
<value jenum
<value enum
</vadugd set>

</fixed\fTeld>
<fixed field name="SampleRate" optional="true" interpretation="Sampl
eger" field units="one"/>
<{fixed field name="BitDepth" optional="true" field type="unsigned by

enum index="0"
enum_index="1"
enum_index="2"
enum_index="3"
enum_index="4"
enum_ index=43"
enum_index<"6"
enum_indegx="7"
enum_index="8"
enum diidex="9"
efiun™index="10"
entm_index="11"
enhum_index="12"
enum_index="13"
enum_index="14"
enum_ index="15"
enum_index="16"

enum_genst="LPCM_PCM"/>
enum~censt="AIFF"/>
enum‘const="WAV" />
énum_const="ALAC"/>
enum_const="FLAC"/>

enum_ const="RealAudio"/>
enum_const="WMA9 LOSSLESS"/>
enum_const="TrueAudio"/>
enum_const="DolbyDigital"/>
enum_const="DTS"/>
enum_const="MP2"/>
enum_const="MP3"/>
enum_const="AAC MPEG2"/>
enum_const="AAC_MPEG4"/>
enum_const="VORBIS"/>
enum_const="WMA"/>
enum_const="Speex"/>

<value set offset to lower limit="false">

<value_enum

enum_index="0"

enum_const="EIGHT_BITS"/>

e LA DT DO

s per second"

fe" field units="one">

frtre—
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum

</value_ set>

rof

</fixed field>
<fixed_ field name="EncodingQuality" optional="true" field type="unsigned byte"

ol nau
o T

enum index="2"
enum_index="3"
enum_index="4"
enum_index="5"
enum_index="6"
enum index="7"

enum_const="TWELVE BITS"/>
enum_const="FOURTEEN BITS"/>
enum_const="SIXTEEN BITS"/>
enum_const="TWENTY_BITS"/>
enum_const="TWENTY FOUR_BITS"/>
enum_const="THIRTY TWO BITS"/>

BT

<value set offset to lower limit="false">

<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
</value_set>

</fixed_field>

</record>

</list>

enum_index="0"
enum_index="1"
enum_index="2"
enum_index="3"
enum index="4"
enum_index="5"
enum_index="6"

enum_const="Best"/>
enum_const="Better"/>
enum_const="Good"/>
enum_const="Average"/>
enum_const="Adequate"/>
enum_const="Poor"/>
enum_const="Worst"/>
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</body>
<footer name="Footer"/>
</message_def>
</output_set>
</message_ set>
<internal events set/>
<protocol behavior is stateless="false">
<start state machine name="AccessControl.events.transport.ReceiveFSM"
state name="Receiving.Ready.NotControlled"/>
<start state machine name="AccessControl.events.transport.SendFSM" state name="Sending"/>
<state_machine name="AccessControl.events.transport.ReceiveFSM">
<state name="Receiving" initial state="Ready">
<state name="Ready" initial state="NotControlled">
<state name="NotControlled" initial state="Available">
<state name="Available">
</state>
<state name="NotAvailable">
</state>
<default state>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryDigitalAudioSensorCapabilities" value="msg
interpretation="envelopqgd Query Digital Audio Sensor Capbilities message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportbata"

interpretation="transpoftData"/>
<internal/>
<action name="sendReportDigitalAudioSensorCapabilitiesffsinterprefation="Send a
ReportDigitalAudioSensojfCapabilities message to querying client">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryDigitalAudioSensorConfiguration" value="ms
interpretation="envelopqd Query Digital Audio Sensor Configuration mesSage"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"

interpretation="transpoftData"/>
<internal/>
<action name="sendReportDigitalAuwdioSensorConfiguration" interprg¢tation="Send a
ReportDigitalAudioSensojConfiguration message to querying cli€mg">
<argument value="msg"/>
<argument value="trangportData"/>
</action>
</transition>
</default_state>
</statex
<stgte name="Controlled" initial state="Available">
<state name="Availabl&l>
</state>
<state name="NotAvailable">
</state>
<default stateX
<transigdon® name="accessControl.events.transport.Receive">

<parxameter type="QueryDigitalAudioSensorCapabilities" value="msg
interpretation="envelopqgd Query Digital Audio Sensor Capbilities message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transpoftDatal/ >

<internal/>
<action name="sendReportDigitalAudioSensorCapabilities" interprefation="Send a
ReportDigitalAudioSensoreapairttits: T roe—to—ereryirg—etenrtl

<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryDigitalAudioSensorConfiguration" value="msg"
interpretation="enveloped Query Digital Audio Sensor Configuration message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transportData"/>
<internal/>
<action name="sendReportDigitalAudioSensorConfiguration" interpretation="Send a
ReportDigitalAudioSensorConfiguration message to querying client">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="SetDigitalAudioSensorConfiguration" value="msg"
interpretation="enveloped Set Digital Audio Sensor Configuration message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transportData"/>
<guard condition="isControllingClient( transportData )" interpretation="True if

the
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command message was received from the client currently controlling this component."/>
<internal/>
<action name="setConfiguration" interpretation="Update the settings for any sensor IDs
with valid and supported configurations specified in the message">
<argument value="msg"/>
</action>
<action name="sendConfirmSensorConfiguration" interpretation="Send
sendConfirmSensorConfiguration message with confirmation or error code for each specified sensor ID">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
</default_state>
</state>
<default state>
</default_state>
</state>
</state>
</state machine>
<state machine name="AccessControl.events.transport.SendFsSM">
<state name4"Sending">
</state>
</state_machine>

</protocol behavior
</service def>

A4 DIGITALRESOYRCEDISCOVERY

<?xml version="1.0" encqdding="UTF-8" standalone="yes"?>
<service_def name="DigifalResourceDiscovery" id="urn:jaus:jss:environmentSensing:DigitalResourcepiscovery"
version="2.0" xmlns="uryg:jaus:jsidl:1.1" xmlns:ns2="urn:jaus:jsidl:pLds">
<description xml:spdce="preserve">The Digital Resource Discovefy “service provides a mechanisph for SAE JAUS-based
components to discover fetwork entities that transmit digital data $treams (usually video and/or|audio) and files in a
standards-compliant forrjat. Because of the wide-spread support~for numerous file transfer and sfreaming standards,
this service does not pjopose a JAUS-specific format for datay®it only provides a discovery mechfnism based on a
Uniform Resource Locatof (URL).</description>
<assumptions xml:spdce="preserve">Messages may be delayed, lost, or reordered.</assumptions>
<references>
<inherits from rjame="Events" id="urn:Jjaus:jsstrCore:Events" version="1.1"/>
</references>
<message_set>
<input set>
<message_def name="QueryDigitalResOurceEndpoint" message_id="2816" is_command="false|>
<descrigtion xml:space="prgsenve">Queries for a list of known digital resource ephdpoints.</description>
<header |[name="JAUSApplicatienLayerHeader">
<redord name="HeaderRec" optional="false">
<fixed field wuame="MessagelID" optional="false" field type="unsigned shorf integer"
field units="one"/>
</rgcord>
</headey>
<body ngme="Bédw'"/>
<footer |name="Eboter" />
</message_d4f>
<message def name="RegisterDigitalResourceEndpoint" message 1d="0808" is command="trpe">
<description xml:space="preserve">Registers a digital resource server with the service. Each endpoint
is represented by a URL; however, the URL shall not require a Domain Name Service (DNS) to resolve. In addition, each
stream may also specify a JAUS ID that hosts additional SAE JAUS services for the configuration and control of the
digital resource, as well as a ResourceID that identifies the stream source.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" field type="unsigned short integer"

field units="one"/>
</record>
</header>
<body name="Body">
<sequence name="RegisterDigitalResourceSeq" optional="false">
<record name="RequestIDRec" optional="false">
<fixed field name="RequestID" optional="false" interpretation="Client provided ID to link
the response to the request" field type="unsigned byte" field units="one"/>
</record>
<record name="DigitalResourceEndpointRec" optional="false">
<presence vector field type unsigned="unsigned byte"/>
<fixed_ field name="ServerType" optional="false" field type="unsigned byte"
field units="one">
<value_set offset_to_lower limit="false">
<value enum enum_ index="0" enum const="RTSP"/>
<value_enum enum_ index="1" enum_ const="MPEG2_TS"/>
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<value_enum enum_ index="2" enum const="FTP"/>
<value_enum enum_index="3" enum const="SFTP"/>
<value_enum enum_index="4" enum const="FTP_over_ SSH"/>
<value_enum enum_ index="5" enum const="HTTP"/>
<value_enum enum_index="6" enum_const="HTTPS"/>
<value_enum enum_ index="7" enum const="SCP"/>
<value enum enum index="8" enum const="CCSI" interpretation="where URL is of the
form 'ip address:port number' (no quotes)"/>
<value_range lower 1limit="9" lower limit type="inclusive" upper limit="200"
upper limit type="inclusive" interpretation="Reserved for future use"/>
<value_range lower 1imit="201" lower limit type="inclusive" upper_ limit="255"
upper limit type="inclusive" interpretation="Reserved for program or implementation specific use"/>
</value_set>
</fixed_field>
<variable length string name="ServerURL" optional="false" interpretation="URL (or URL-like
descriptor in the case of CCSI) of the digital resource server. This should not require a DNS to resolve; hence, an IP
address should be substituted for a host name.">
<count_field min count="0" max count="255" field type unsigned="unsigned byte"/>
</variable length string>
<pit field name="JAUS ID" optional="true" field type unsigned="unsigned integer">
<sub_field name="ComponentID">
<bit range from index="0" to index="7" interpretation="CemdhentID"/>
<value_set offset _to_lower limit="false">
<value_range lower 1limit="0" lower limit type="inClusive

g

upper limit="255"
upper limit type="includive"/>
</value_ set>
</sub_field>
<sub_field name="NodeID">
<bit range from index="8" to index="15" interpretation="Node[D"/>
<value set offset to lower limit="false">

<value_range lower 1limit="0" lower Js'mit type="inclusivel

upper limit="255"
upper limit type="includive"/>
</value_set>
</sub_field>
<sub field name="SubsystemID">
<bit range from index="16" to dmdex="31" interpretation="SubpjystemID"/>
<value_set offset_to_lower limif="false">
<value_range lower 1limif=!'0" lower limit_ type="inclusive[ upper_ limit="65535"
upper limit type="inclugive"/>
</value set>
</sub_field>
</bit field>
<fixed_ field name="ResourcelD" optional="true" interpretation="The Ip used by the
configuration and contrql service to identify this «SQu¥ce. This is the SensorID for visual sensofs."
field type="unsigned shqrt integer" field units="¢6ne"/>
</record>
</sgquence>
</body>
<footer |[name="Footer"/>
</message d4f>
<message_def name="RemoveDigitalResourceEndpoint" message id="0809" is command="true|>
<descrigtion xml:spage='preserve'">Remove a previously registered digital resourc¢ transfer server from
the service.</descriptign>
<header |name="JAUSApplicationLayerHeader">
<redord name=Y"HeaderRec" optional="false">
<fixéd’ field name="MessageID" optional="false" field type="unsigned shorf integer"
field units="one"/>
</rg¢corg>
</header
<body name="Body">
<record name="RemoveDigitalResourceEndpointRec" optional="false">
<fixed field name="ID" optional="false" interpretation="Unique ID that was returned in the
confirm message" field type="unsigned byte" field units="one"/>
<fixed field name="RequestID" optional="false" interpretation="Client provided ID to link the
response to the request" field type="unsigned byte" field units="one"/>
</record>
</body>
<footer name="Footer"/>
</message_def>
</input set>
<output_set>
<message def name="ReportDigitalResourceEndpoint" message id="4816" is command="false">
<description xml:space="preserve">Reports a list of known digital resource servers. Each endpoint is
represented by a URL; however, the URL shall not require a Domain Name Service (DNS) to resolve.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessagelID" optional="false" field type="unsigned short integer"

field units="one"/>
</record>
</header>
<body name="Body">
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<list name="DigitalResourceEndpointList" optional="false">
<count_field min_count="0" max count="255" field type unsigned="unsigned byte"/>
<record name="DigitalResourceEndpointRec" optional="false">
<presence vector field type unsigned="unsigned byte"/>
<fixed field name="ServerType" optional="false" field type="unsigned byte"
field units="one">
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="RTSP"/>
<value_enum enum_indexz"l" enum_const:"MPEGZ_TS"/>
<value_enum enum_ index="2" enum_const="FTP"/>
<value enum enum_ index="3" enum const="SFTP"/>
<value_enum enum_index="4" enum const="FTP_over_ SSH"/>
<value_enum enum_ index="5" enum_ const="HTTP"/>
<value_enum enum_index="6" enum_const:"HTTPS"/>
<value_enum enum_index="7" enum_const="SCP"/>
<value_enum enum_index="8" enum const="CCSI" interpretation="where URL is of the
form 'ip address:port number' (no quotes)"/>
<value_range lower_ limit="9" lower limit_ type="inclusive" upper_ limit="200"
upper limit type="inclusive" interpretation="Reserved for future use"/>
<value range lower 1imit="201" lower limit type="inclusive" upper limit="255"
interpretation="Reserved for program or implementation specific usel/>
</value_set>
</fixed field>
<variable length string name="ServerURL" optional="false" int@xprfetafion="URL (or URL-like
descriptor in the case ¢f CCSI) of the digital resource server. This should not require(ayPNS to|resolve; hence, an IP
address should be substjtuted for a host name.">
<count_field min_count="0" max count="255" field typé(insigned="finsigned byte"/>
</variable_length_string>
<bit_field name="JAUS ID" optional="true" field typeé umsigned="unsighed integer">
<sub field name="ComponentID">
<bit range from index="0" to_ index="7" julterpretation="CompopentID"/>
<value_set offset_to_lower limit="false'>
<value_range lower_ limit="0" lowex\limit type="inclusive| upper_ limit="255"

upper limit type="inclugive"

upper limit type="inclugive"/>
</value set>
</sub_field>
<sub_field name="NodeID">
<bit_range from index="8" tonindex="15" interpretation="Node[D"/>
<value_set offset to lowex/limit="false">
<value range lower limit="0" lower limit type="inclusive| upper limit="255"
upper limit type="inclugive"/>
</value_set>
</sub_field>
<sub_field name="SubsystemID">
<bit_range from,index="16" to_index="31" interpretation="SubpystemID"/>
<value_set offset to lower limit="false">
<valuéyrange lower limit="0" lower limit type="inclusive| upper 1imit="65535"
upper limit type="inclugive"/>
</value_get>
</sub_field>
</bit_ fiel@>
<fixed fdeld name="ResourceID" optional="true" interpretation="The ID used by the
configuration and contrql service_,.t®e fdentify this source. This is the SensorID for visual sensofs."
field type="unsigned shqrt integer")field units="one"/>
</recofg>
</1lqst>
</body>
<footer |nae="Footer" />
</message_ déf
<message def name="ConfirmDigitalResourceEndpoint" message id="080A" is command="false">
<description xml:space="preserve">Confirm a digital resource endpoint registration or removal.
Provides a unique ID for referencing the server in the future.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" field type="unsigned short integer"

field units="one"/>
</record>
</header>
<body name="Body">
<record name="ConfirmDigitalResourceEndpointRec" optional="false">
<fixed field name="ID" optional="false" interpretation="Unique ID identifying this resource
endpoint" field type="unsigned byte" field units="one"/>
<fixed_ field name="RequestID" optional="false" interpretation="Client provided ID to link the
response to the request" field type="unsigned byte" field units="one"/>
</record>
</body>
<footer name="Footer"/>
</message_def>
</output_set>
</message set>
<internal events set/>
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<protocol behavior is_stateless="false">
<start state_machine name="Events.transport.ReceiveFSM" state name="Receiving.Ready"/>
<start state machine name="Events.transport.SendFSM" state name="Sending"/>
<state_machine name="Events.transport.ReceiveFSM">
<state name="Receiving" initial state="Ready">
<state name="Ready">
<default state>

<transition name="events.transport.Receive">

<parameter type="QueryDigitalResourceEndpoint" value="msg" interpretation="enveloped Query
Digital Resource Endpoint message"/>

<parameter type="Receive.Body.ReceiveRec" value="transportData"

interpretation="transportData"/>

<internal/>

<action name="sendReportDigitalResourceEndpoint" interpretation="Send a
ReportDigitalResourceEndpoint message to querying client">

<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="events.transport.Receive">

Register Digital Resour

interpretation="transpo]

the list of known endpo]

ConfirmDigitalResourcekEr

Remove Digital Resource

interpretation="transpo]

from the list of known 4

ConfirmDigitalResourcekrn

</dd

<state_machine

<parameter type="RegisterDigitalResourceEndpoint" value="msg" interp
e Endpoint message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportDatal
tData"/>
<internal/>
<action name="AddDigitalResourceEndpoint" interpretation="Adds the s
nts">
<argument value="msg"/>
<argument value="transportData"/>
</action>
<action name="sendConfirmDigitalResourceEndpoint!™\ interpretation="Se
dpoint message to querying client">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="events.transport.Receive'>
<parameter type="RemoveDigitalResouriceEndpoint" value="msg" interpre
Endpoint message"/>
<parameter type="Receive.Body.RegeiveRec" value="transportData"
tData"/>
<internal/>
<action name="RemoveDigitdlResourceEndpoint" interpretation="Removes
ndpoints">
<argument value="fsg"/>
<argument value="transportData"/>
</action>
<action name="send€onfirmDigitalResourceEndpoint" interpretation="Se
dpoint message to_Querying client">
<argument value="msg"/>
<argumént value="transportData"/>
</actionx
</transitiom’>
fault stater
</state>
LlSrate>
</state_machine>
ames"Events.transport.SendFSM">

retation="enveloped

pecified endpoint to

d

fation="enveloped

the specified endpoint

hd

<state name

</protocol behavior>

</service_def>

A5 DIGITALVIDEO

L i ol
Serrere
</state>
</state machine>

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<service_def name="DigitalVideo" id="urn:jaus:jss:environmentSensing:DigitalvVideo" version="2.0"

xmlns="urn:jaus:jsidl:1.

1" xmlns:ns2="urn:jaus:jsidl:plus">

<description xml:space="preserve">This service provides access to the capabilities

and configuration of the digital visual sensor,

allowing the controlling

component to set the visual sensor to a particular operational profile.
The actual transmission of the video stream is outside the scope of this
service. The ability to start, stop and pause the video stream is provided
in the message protocol. There may also be mechanisms in the chosen video
transmission protocol to control the video stream. In such situations, the
messages defined herein are redundant and either mechanism may be used by
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sensor's client.</description>
<assumptions xml:space="preserve">Messages may be delayed, lost, or reordered.</assumptions>
<references>
<inherits from name="visualSensor" id="urn:jaus:jss:environmentSensing:VisualSensor" version="2.0"/>
</references>
<message_set>
<input set>
<message_def name="ControlDigitalVideoSensorStream" message_id="0805" is_command="true">
<description xml:space="preserve">This message is used to control the playback state of the video
stream from a digital video service. The actual stream protocol for this is outside the scope of the protocol. The
streaming mechanism selected may support other methods to control the stream within its own protocol. In such a case,
this message shall be a redunant mechanism and a service client may choose to use either the native protocol or this
message for stream control.</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<re¢ord name="ControlDigitalVideoSensorStreamRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of ghe)fensor. Zero is not a
valid ID in this messagq." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value_range lower_ limit="1" lower limit_ type="inclusivegyupper Jlimit="65535"

upper limit type="inclugive"/>
</value_set>
</fixed field>
<fixed field name="StreamState" optional="false" field type="unsigned byfe" field units="one">
<value set offset to lower limit="false">
<value enum enum_ index="0" enum const="Play/%
<value_enum enum_index="1" enum const="Pause€"/>
<value_enum enum_ index="2" enum const="Stop"/>
</value_ set>
</fixed_ field>
</rgcord>
</body>
<footer |[name="Footer"/>
</message_d4f>
<message def name="ControlDigitalVideoSensorRecording" message id="0810" is command=|true">
<descrigtion xml:space="preserve">This megsage is used to control the recording ptate of the video from
a digital video servicel] The details of the recording (fil€name, location,
maximum file size, eflc.) are left to the implementation.</description>
<header |name="AppHeader">
<redord name="HeaderRec" optibnal="false">
<fixed field name="MessageTD" optional="false" interpretation="A two byte field to hold the
message ID of a message'| field type="unsigned {short integer" field units="one"/>
</rgcord>
</headef>
<body ngme="Body">
<redord name="ContkelDigitalVideoSensorRecordingRec" optional="false">
<fixed fieldshame="SensorID" optional="false" interpretation="ID of the pensor. Zero is not a
valid ID in this messagq." field type="unsigned short integer" field units="one">
<value set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclusive" upper Jimit="65535"
upper limit type="inclugive"A>
F/value set>
<fixked field>

= RE=R I I nn = 1 .
= ST re oo ~eott et rer g teT

I .

araor- f+etd—ypee="unsigned byte"

eetoret
field units="one">
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NotRecording"/>
<value_enum enum_ index="1" enum const="Recording"/>
</value_ set>
</fixed_ field>
</record>
</body>
<footer name="Footer"/>
</message_def>
<message def name="SetDigitalVideoSensorConfiguration" message id="0804" is command="true">
<description xml:space="preserve">This message is used to set the configuration of the digital video
sensor associated with the service. Configuration is based off of each sensor’s capabilities as described in the Report
Digital Video Sensor Capabilities message. This message shall cause the receiving service to reply to the sender with a
Confirm Sensor Configuration message. If the configuration specified is invalid for a given sensor ID, the confirm
message shall contain a Digital Video Error Record for the given Sensor ID however other, wvalid, configurations
specified shall be set (if they exist) .</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
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</header>
<body name="Body">
<sequence name="DigitalVideoSensorConfigurationSequence" optional="false">
<record name="RequestIdRec" optional="false">
<fixed field name="RequestID" optional="false" field type="unsigned byte"
field units="one"/>
</record>
<list name="DigitalVideoSensorList" optional="false">
<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>
<record name="DigitalVideoSensorConfigurationRec" optional="false">
<presence vector field type unsigned="unsigned byte"/>
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclusive" upper 1imit="65535"

Zero is

upper limit type="inclusive"/>
</value_set>
</fixed field>
<fixed field name="MinimumBitRate" optional="true" interpretation="measured kilobits
per second" field type="unsigned short integer" field units="one"/>

<fixed field name="MaximumBitRate" optional="true" interpretatiop="measured kilobits
per second" field type='lunsigned short integer" field units="one"/>
<fixed field name="FrameRate" optional="true" field type="ynsigng¢d byte"
field units="one"/>
<fixed field name="FrameSize" optional="true" field typé~lunsigng¢d byte"
field units="one">
<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="128x96 (sgcif)"/>
<value_enum enum index="1" enum const="176%144 (gcif)"/>
<value enum enum index="2" enum const=852x288 (cif)"/>
<value_enum enum index="3" enum consts?704x576 (4cif)"/>
<value enum enum index="4" enum const="1408x1152 (lé6cif)|/>
<value_enum enum_index="5" enum Comst="160x120 (gqvga)"/
<value_enum enum index="6" enuf’\const="320x240 (qvga)"/>
<value enum enum_ index="7" epum 'const="640x480 (vga)"/>
<value_enum enum index="8"\@equm const="800x600 (svga)"/>
<value enum enum index="9"\enum const="1024x768 (xga)"/>
<value_enum enum index='"#0" enum const="1600x1200 (uxga)|/>
<value_enum enum indexF}11" enum const="2048x1536 (gxga)|'/>
<value_enum enum index="12" enum const="1280x1024 (sxga)|/>
<value_enum enum jndex="13" enum const="2560x2048 (gsxga)"/>
<value_enum enum“iridex="14" enum const="5120x4096 (hsxga)"/>
<value_enum epum. index="15" enum const="852x480 (wvga)"/
<value_enum €nim index="16" enum const="1366x768 (wxga)"[>
<value_enfimyenum_ index="17" enum const="1600x1024 (wsxga)"/>
<value_ enum enum index="18" enum const="1920x1200 (wuxga)"/>
<valuéyenum enum_index="19" enum const="2560x1600 (woxga)"/>
<valnésenum enum index="20" enum const="3200x2048 (wgsxgf)"/>
<value enum enum index="21" enum const="3840x2400 (wquxgf)"/>
Kvdlue_enum enum index="22" enum const="6400x4096 (whsxgg)"/>
<value enum enum index="23" enum const="7680x4800 (whuxgf)"/>
<value_enum enum_index="24" enum const="320x200 (cga)"/>
<value_enum enum index="25" enum const="640x350 (ega)"/>
<value_enum enum_index="26" enum const="852x480 (hd480)"[>
<value_enum enum_ index="27" enum const="1280x720 (hd720)|/>
<value_enum enum index="28" enum const="1920x1080 (hd108p)"/>
</value_set>
</fixed field>
S—fietd—rame=lbigirtatFormati—optiorat=lrruyell—fietd—type=tunrSigned byte"

field units="one">

<value_set offset to lower limit="false">

<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
</value_ set>

</fixed_ field>

</record>

</list>
</sequence>

</body>

<footer name="Footer"/>

</message_def>

enum_index="0"
enum_index="1"
enum_index="2"
enum index="3"
enum_index="4"
enum_index="5"
enum_index="6"

enum_const="AVI"/>
enum_const="MJPEG"/>
enum_const="MPEG-2"/>
enum const="H.263"/>
enum_const="H.263+"/>
enum_const="MPEG-4 Visual
enum_const="MPEG-4 AVC"/>

(MPEG-4 Part 2)"/>

<message def name="QueryDigitalVideoSensorConfiguration" message id="2809" is command="false">

<description xml:space="preserve">This message shall cause the

receiving service to reply to the requestor with a Report

Digital Video Sensor Configuration message. A logical AND
shall be performed on the requested presence vector and
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that representing the available fields from the responder.
The resulting message shall contain the fields indicated by
the result of this logical AND operation.</description>

<header

name="AppHeader">

<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the

message ID of a message" field type="unsigned short integer" field units

="one

"/

</record>
</header>
<body name="Body">

<list name="QueryDigitalVideoConfigurationList" optional="false">
<count_field min_count="0" max count="65535" field type unsigned="unsigned short integer"/>

queried.
field units="one">

<record name="QueryDigitalVideoConfigurationRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor being

<value set offset to lower limit="false">
<value_enum enum_ index="0" enum const="AllSensors"/>

Zero is used to query all sensors associated with this service." field type="unsigned short integer"

<value_range lower limit="1" lower limit type="inclusive" upper limit="65535"
upper limit type="inclusive" interpretation="Specific ID to be queried"/>

field units="one"/>

</113

</body>

<footer

</message_dd
<message def

<descriyg

receiving service to
Digital Video Sensor
shall be performed or
that representing thg
The resulting messagq
by the result of thi
<header

<re

message ID of a message'
</rq

</headej

<body n{

<1li

queried. Zero is used t
field units="one">

upper limit type="incluf

field units="one"/>

</value set>
</fixed field>
<fixed_ field name="QueryPresenceVector" optional="false" fieldtype=

</record>
st>

name="Footer"/>
£>
name="QueryDigitalVideoSensorCapabilitiesExt" messageyid="281D" is_comm
tion xml:space="preserve">This message shall cause jfile
reply to the requestor with a Report
Capabilities Ext message. A logical AND
the requested presence vector and
available fields from the responder.
shall contain the fields indicated
logical AND operation.</description>
name="AppHeader">
ord name="HeaderRec" optional="falsel!X
<fixed field name="MessagelID" optional="false" interpretation="A two byt
field type="unsigned short integex" field units="one"/>
cord>
>
me="Body">
t name="QueryDigitalVideoSensorCapabilitiesList" optional="false">
<count_field min_count="0""max count="65535" field type unsigned="unsign
<record name="QueryDiditalVideoSensorCapabilitiesRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of
query all sensorsiagsociated with this service." field type="unsigned s

<valuelset offset to lower limit="false">
<value enum enum index="0" enum const="AllSensors"/>
<Value_range lower_ limit="1" lower limit type="inclusive" up
interpretation="Specific ID to be queried"/>
<Yvalue set>
&/fixked field>
#fixed field name="QueryPresenceVector" optional="false" field type=

ive"

N

'unsigned byte"

pnd="false">

b

field to hold the

bd short integer"/>

fhe sensor being
hort integer"

per 1imit="65535"

'unsigned byte"

= er

</list>

</body>
<footer

name="Footer"/>

</message_def>
<message_def name="QueryDigitalVideoSensorStatus" message id="281E" is command="false">
<description xml:space="preserve">This message shall cause the

receiving service to
Digital Video Sensor
<header

reply to the requestor with a Report
Status message.</description>
name="AppHeader">

<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the

message ID of a message"

field type="unsigned short integer" field units="one"/>

</record>
</header>
<body name="Body">

<list name="SensorIdList" optional="false">
<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>

queried.
field units="one">

Zero 1s used to query all sensors associated with this service.'

<record name="SensorIDQueryRec" optional="false">

<fixed_ field name="SensorID" optional="false" interpretation="ID of the sensor being

v

<value_set offset to lower limit="false">

field type="unsigned short integer"
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<value enum enum index="0" enum const="AllSensors"/>
<value range lower limit="1" lower limit type="inclusive" upper 1imit="65535"
upper limit type="inclusive" interpretation="Specific ID to be queried"/>
</value_ set>
</fixed_ field>
</record>
</list>
</body>
<footer name="Footer"/>
</message def>
</input_set>
<output_set>
<message_def name="ReportDigitalVideoSensorCapabilitiesExt" message_id="481D" is_ command="false">
<description xml:space="preserve">This message is used to report the sensors’ capabilities upon receipt
of a Query Digital Video Sensor Capabilities Ext message. Capabilities include sensor properties, values and ranges
which can be modified by the Set Digital Video Sensor Configuration message.</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</rgcord>
</headey>
<body ngme="Body">
<ligt name="DigitalVideoSensorList" optional="false">
<count_field min_count="0" max_ count="65535" field type unsigne@={"utnsigngd short integer"/>
<record name="DigitalVideoSensorCapabilitiesRec" optional="fal&e"™>
<presence vector field type unsigned="unsigned byte"/>
<fixed_field name="SensorID" optional="false" interpretation="ID of fhe sensor. Zero is not
field type="unsigned short integer" field units="qne">
<value set offset to lower limit="false">
<value_range lower limit="1" lower limitytype="inclusive" upper 1limit="65535"

a valid ID in this messd4ge."

upper limit type="includive"/>
</value_set>
</fixed_field>
<fixed field name="MinimumBitRate" optional="true" interpretation="mgasured kilobits per
second" field type="unsjgned short integer" field units="one"/>
<fixed field name="MaximumBitRate" optional="true" interpretation="mgasured kilobits per
second" field type="unsjgned short integer" field units="one"/>
<fixed field name="MinimumFrameRat{g} optional="true" field type="unsfgned byte"
field units="one"/>
<fixed field name="MaximumFrameRate" optional="true" field type="unsfgned byte"
field units="one"/>
<bit_field name="SupportedErameSizes" optional="true" field type unsfgned="unsigned
integer">
<sub_field name="gqggif 128x96">
<bit range from index="0" to_index="0"/>
<value_setihoffset to_lower limit="false">
<valnésenum enum_ index="0" enum const="Unsupported"/>
<value enum enum index="1" enum const="Supported"/>
</valué set>
</sub field>
<suby field name="qgcif 176x144">
<bit_range from index="1" to_index="1"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="Unsupported"/>
<value enum enum index="1" enum const="Supported"/>
</value_set>
</sub_field>
<bit_range from index="2" to_index="2"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="Unsupported"/>
<value_enum enum_ index="1" enum_ const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="cifd4 704x576">
<bit_range from_ index="3" to_index="3"/>
<value_set offset _to_lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="cifl6_1408x1152">
<bit_range from_index:"4" to_indeX:"4"/>
<value set offset to lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="qggvga 160x120">
<bit range from index="5" to_index="5"/>

s 2L o..000m
T T
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<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="Unsupported"/>
<value_enum enum_ index="1" enum const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="qgvga 320x240">
<bit_range from_ index="6" to_index="6"/>
<value_set offset_to_lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="vga_ 640x480">
<bit_range from_index:"7" to_indeX:"7"/>
<value set offset to lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="svga 800x600">

<bit range from index="8" to_index="8"/>
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="Unsupported{7/>
<value enum enum_ index="1" enum const="Supported"(>
</value set>
</sub_field>
<sub field name="xga 1024x768">
<bit_range from_index="9" to_index="9"/>
<value_set offset to_ lower limit="false">
<value_enum enum_index="0" enum_ const=!Unsupported"/>
<value enum enum_ index="1" enum constsSupported"/>
</value_set>
</sub_field>
<sub_field name="uxga 1600x1200">
<bit_range from index="10" to_index="10"/>
<value_set offset to_ lower limits"false">
<value_enum enum_index="Q"\enum const="Unsupported"/>
<value_enum enum_ index="@!' enum const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="gxga 2048x1536">
<bit_range from indexg"11" to_index="11"/>
<value_set offset_teo. lower limit="false">
<value enum e€nim index="0" enum const="Unsupported"/>
<value_enfimyenum_index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="sxga_1280x1024">
<bit _range from index="12" to_index="12"/>
<value )set offset_to_lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
&/spb_field>
<sub field name="gsxga 2560x2048">
<bit_range from_index:"l3" to_indexz"13"/>
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="Unsupported"/>

nau T} FEPRERT]
=+ ot TSt TpPrortet

</value set>
</sub_field>
<sub_field name="hsxga_ 5120x4096">
<bit_range from index="14" to_index="14"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="Unsupported"/>
<value enum enum index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub_field name="wvga 852x480">
<bit_range from index="15" to_index="15"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="Unsupported"/>
<value_enum enum_ index="1" enum const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="wxga 1366x768">
<bit_range from index="16" to_index="16"/>
<value_set offset _to_lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum_const="Supported"/>
</value_ set>
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</sub_field>
<sub_field name="wsxga_1600x1024">
<bit_range from index="17" to_index="17"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="Unsupported"/>
<value enum enum_ index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub_field name="wuxga 1920x1200">
<bit_range from index="18" to_index="18"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="Unsupported"/>
<value_enum enum_ index="1" enum const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="woxga 2560x1600">
<bit_range from index="19" to_index="19"/>
<value_set offset _to_lower limit="false">
<value enum enum_ index="0" enum const="Unsupported"/>
<value enum enum index="1" enum const="Supported"/>

</value set>
</sub_field>
<sub_field name="wgsxga_ 3200x2048">
<bit_range from_index:"ZO" to_index="20"/>
<value set offset to lower limit="false">
<value enum enum_ index="0" enum const="Unsuppofted"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="wquxga 3840x2400">
<bit_range from_index:"Zl" to_indexz"Zl"/>
<value_set offset_to_lower limit="false'>
<value_enum enum_ index="0" enum_ comst="Unsupported"/>
<value enum enum_ index="1" enufe’\cbnst="Supported"/>
</value set>
</sub_field>
<sub field name="whsxga 6400x4096'">
<bit_range from index="22" fo) index="22"/>
<value_set offset to lowex/limit="false">
<value_enum enum_ index="0" enum_ const="Unsupported"/>
<value enum enum jndex="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub_field name="whixga 7680x4800">
<bit_range from,index="23" to_index="23"/>
<value_set offset to lower limit="false">
<valuéyenum enum_index="0" enum const="Unsupported"/>
<valiésenum enum_ index="1" enum const="Supported"/>
</value_get>
</sub_field>
<sub_field name="cga 320x200">
<bit range from index="24" to_index="24"/>
<Value_set offset_to_lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="ega_ 640x350">

noLCn

Ht—range—from—ind to—rreh
<value set offset to lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="hd480 852x480">
<bit_range from_index:"26" to_indexz"26"/>
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="Unsupported"/>
<value enum enum_ index="1" enum const="Supported"/>
</value set>
</sub_field>
<sub_field name="hd720_1280x720">
<bit_range from index="27" to_index="27"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="Unsupported"/>
<value enum enum_ index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub_field name="hd1080_1920x1080">
<bit_range from index="28" to_index="28"/>
<value_set offset to lower limit="false">


https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL ASG060™A Page 157 of 237

<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
</bit field>
<bit_ field name="SupportedDigitalFormats" optional="true" field type unsigned="unsigned
byte">
<sub_field name="AVI">
<bit range from index="0" to_index="0"/>
<value set offset to lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="MJPEG">
<bit_range from_index:"l" to_indeX:"l"/>
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="Unsupported"/>
<value enum enum index="1" enum const="Supported"/>
</value set>
</sub_field>
<sub_field name="MPEG2">
<bit_range from index="2" to_index="2"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="Unsupported"/>
<value enum enum index="1" enum const="Supportéd"/>
</value_set>
</sub_field>
<sub_field name="h263">
<bit_range from index="3" to_index="3"/>
<value_set offset to lower limit="falsel>
<value_enum enum_index="0" enum congt="Unsupported"/>
<value_enum enum_ index="1" enum_ comst="Supported"/>
</value_ set>
</sub_field>
<sub_field name="h263plus">
<bit_range from_ index="4" to_ index="4"/>
<value_set offset_to_lower Idmit="false">
<value enum enum_ indexZ}0" enum const="Unsupported"/>
<value_enum enum_index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="MPEG4\Visual">
<bit range from dndex="5" to_ index="5"/>
<value_set offset _to_lower limit="false">
<value enuml enum_ index="0" enum const="Unsupported"/>
<valuéyenum enum_index="1" enum const="Supported"/>
</value.set>
</sub_fiel@>
<sub field)name="MPEG4 AVC h264">
<bit .range from index="6" to_index="6"/>
<value_set offset_to lower_ limit="false">
<value_enum enum_ index="0" enum const="Unsupported"/>
<value enum enum_ index="1" enum const="Supported"/>
</value set>
X/sub_field>
2/bit_field>
<fixed field name="RecordingSupported" optional="true" interpretatiop="Indicates if the
implementation supports HGeeat—r rcHre—erf—wich for—thr rsorl—fietd—type—tturstoned—ytell—fi+erd units="one">
<value set offset to lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</fixed_field>
</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
<message def name="ReportDigitalVideoSensorConfiguration" message id="4809" is command="false">
<description xml:space="preserve">This message is sent in response to a Query Digital Video Sensor
Configuration message. It is populated with the current sensor configuration (per sensor ID) as defined in the table
below.</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<list name="DigitalVideoSensorConfigurationList" optional="false">
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<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>
<record name="DigitalVideoSensorConfigurationRec" optional="false">
<presence_vector field type unsigned="unsigned byte"/>
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor. Zero is not
a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclusive" upper 1imit="65535"
upper limit type="inclusive"/>
</value_ set>
</fixed_ field>
<fixed field name="MinimumBitRate" optional="true" interpretation="measured kilobits per
second" field type="unsigned short integer" field units="one"/>
<fixed field name="MaximumBitRate" optional="true" interpretation="measured kilobits per
second" field type="unsigned short integer" field units="one"/>
<fixed field name="FrameRate" optional="true" field type="unsigned byte"
field units="one"/>
<fixed field name="FrameSize" optional="true" field type="unsigned byte" field units="one">
<value_set offset_to_lower limit="false">

field units="one">

<value_enum enum index="0" enum const="128x96 (sgcif)"/>
<value enum enum index="1" enum const="176x144 (gcif)"/>
<value_enum enum_index="2" enum_const="352x288 (cif)"/>
<value enum enum index="3" enum const="704x576 (4cif)"/>,
<value_enum enum index="4" enum const="1408x1152 (l6cif)M/>
<value_enum enum index="5" enum const="160x120 (gqvga)/>
<value_enum enum index="6" enum const="320x240 (qvga)!/>
<value_enum enum index="7" enum const="640x480 (vgé&n"/>
<value_enum enum_index="8" enum const="800x600 ,(syga)"/>
<value_enum enum index="9" enum const="1024x768\(xga)"/>
<value_enum enum index="10" enum const="1600x1200 (uxga)"/>
<value_enum enum index="11" enum const="204€x1536 (gxga)"/>
<value_enum enum index="12" enum const="JR80x1024 (sxga)"/>
<value_enum enum_index="13" enum const=%2560x2048 (gsxga)"/>
<value_enum enum index="14" enum congts"5120x4096 (hsxga)"/>
<value_enum enum index="15" enum c@hst="852x480 (wvga)"/>
<value_enum enum index="16" enum,eonst="1366x768 (wxga)"/>

<value_enum
<value_ enum
<value_enum

enum_index="17"
enum_index="18"
enum_index="19"

enwm eonst="1600x1024
enam const="1920x1200
enum_const="2560x1600

wsxga) " />
wuxga) " />

(
(
(woxga) "/>
(
(
(

<value_enum enum index="2Q";enum const="3200x2048 (wgsxga)"/
<value enum enum_ index=4Y2I' enum const="3840x2400 (wquxga)"/
<value_enum enum index="22" enum const="6400x4096 (whsxga)"/

<value_ enum

enum_indegx="23"

enum_const="7680x4800

(whuxga) "/

<value_enum enum Imdex="24" enum const="320x200 (cga)"/>
<value_enum enum dinidex="25" enum const="640x350 (ega)"/>
<value_enum efium*index="26" enum const="852x480 (hd480)"/>
<value_enum enum_indexz"27" enum_const="1280x720 (hd720) " />

<value_ enum
</value_set>
</fixed_field>

enhum_index="28"

enum_const="1920x1080

(hd1080) "/

<fixed field{ndme="DigitalFormat" optional="true" field type="unsign

<value set offset to lower limit="false">

<Value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum

enum_index="0"
enum_index="1"
enum index="2"
enum_index="3"
enum_index="4"
enum_index="5"

enum_const="AVI"/>
enum_const="MJPEG"/>
enum_const="MPEG-2"/>
enum_const="H.263"/>
enum_const="H.263+"/>

enum_const="MPEG-4 Visual

(MPEG-4

Pd byte"

Part 2)"/>

</value set>
</fixed_field>

rof

ol
o

ot T pazmmas a2

e LT 4 o
=

</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
<message def name="ReportDigitalVideoSensorStatus"
<description xml:space="preserve">This message
Status message. It is populated with the current sensor status
below.</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">
<fixed_ field name="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<list name="DigitalVideoSensorStatusList" optional="false">
<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>
<record name="DigitalVideoSensorStatusRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor. Zero is

message id="481E" is command="false">
is sent in response to a Query Digital Video Sensor
(per sensor ID) as defined in the table

not
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a valid ID in this message."

field type="unsigned short integer" field units="one">
<value_set offset_to_lower limit="false">
<value_range lower_ limit="1" lower limit_ type="inclusive" upper_ limit="65535"
upper limit type="inclusive"/>
</value set>
</fixed_field>
<fixed field name="StreamingState" optional="false" field type="unsigned byte"
field _units="one">
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="Play"/>
<value enum enum index="1" enum const="Pause"/>
<value_enum enum_index="2" enum const="Stop"/>
</value_set>
</fixed_field>
<fixed field name="RecordingState" optional="false" field type="unsigned byte"
field units="one">
<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="NotRecording"/>
<value enum enum index="1" enum const="Recording"/>
</value set>
</fixed_field>
</record>
</1lqst>
</body>
<footer |name="Footer"/>
</message_d4f>
</output_set>
</message_set>
<internal events_ sef/>
<protocol behavior }s stateless="false">
<start state mag¢hine name="visualSensor.accessControl.events.transpett  ReceiveFsSM"
state name="Receiving.R4ady.NotControlled"/>
<start state ma¢hine name="visualSensor.accessControl.events.transport.SendFSM" state nahe="Sending"/>
<state_machine rjame="visualSensor.accessControl.events.transpokgb, ReceiveFsM">
<state namef"Receiving" initial state="Ready">
<state 1fjame="Ready" initial state="NotControlled">
<stgte name="NotControlled" initial state="Available">
<state name="Available">

</state>
<state name="NotAvailable">
</stage>
<default state>
<transition name="accessControl.events.transport.Receive">
<parameter type="QuérybDigitalVideoSensorCapabilitiesExt" value="hsg
interpretation="envelopqgd QueryDigitalVideoSensorCapabilitiesExt message"/>
<parameter type="ReCeive.Body.ReceiveRec" value="transportData"
interpretation="transpoft data"/>
<internal/>
<action names"sendReportDigitalVideoSensorCapabilitiesExt" interpretation="Send a
ReportDigitalVideoSensofCapabilitiesExt megsage">
<argument value="msg"/>
<argument value="transportData"/>
</aefTon>
</transition>
<tfansition name="accessControl.events.transport.Receive">
Kparameter type="QueryDigitalVideoSensorConfiguration" value="ms
interpretation="envelopqgd QugryDigitalVideoSensorConfiguration message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"

interpretation="transpore—ceatat
<internal/>
<action name="sendReportDigitalVideoSensorConfiguration" interpretation="Send a
ReportDigitalVideoSensorConfiguration message">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryDigitalVideoSensorStatus" value="msg" interpretation="enveloped
QueryDigitalVideoSensorStatus message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transport data"/>
<internal/>
<action name="sendReportDigitalVideoSensorStatus" interpretation="Send a
ReportDigitalVideoSensorStatus message">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
</default_state>
</state>
<state name="Controlled" initial state="Available">
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<state name="Available">
</state>
<state name="NotAvailable">
</state>
<default state>
<transition name="accessControl.events.transport.Receive">
<parameter type="SetDigitalVideoSensorConfiguration" value="msg"

interpretation="enveloped SetDigitalVideoSensorConfiguration message"/>

<parameter type="Receive.Body.ReceiveRec" value="transportData"

interpretation="transport data"/>

interpretation="True if
control

<guard condition="accessControl.isControllingClient ( transportData )

the message that triggered the transition is received from the

of this service."/>

<internal/>

"

client that is in

<action name="sendConfirmSensorConfiguration" interpretation="Send
sendConfirmSensorConfiguration message">

<argument value="msg"/>
<argument value="transportData"/>
</action>

<action name="updateDigitalVideoSensorConfiguration" interpretation="Update the sensor

user controllable

ControlDigitalVideoSens
interpretation="transpo]
interpretation="True if

control of this service

according to the specif]

interpretation="envelopq
interpretation="transpoy
isSupported( msg )" intd

client that is in
implementation."/>

recording state accordif

interpretation="envelopq

interpretation="transpoy

configuration parameters according to the ones specified.">
<argument value="msg"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="ControlDigitalVideoSensorStream" valués"msg" in
rStream message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
t data"/>
<guard condition="accessControl.isControllingelient ( transportDa
the message that triggered the transitionsis jreceived from the
ll/>
<internal/>
<action name="modifyDigitalVideoSensorStream" interpretation="Mo
ed message.">
<argument value="msg"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="ControlDigitalVideoSensorRecording" value="msg"
d ControlDigitalVideoSensorRecording message"/>
<parameter type="Receive\Body.ReceiveRec" value="transportData"
t data"/>
<guard condition="af¢cedsControl.isControllingClient ( transportDa
rpretation="True if the méssage that triggered the transition
control of this serwvice AND the requested recording state 1

<internal/>
<action names"updateDigitalVideoSensorRecordingState" interpreta
g to the specified)message.">
<argument value="msg"/>
</agtion>
</transitTon>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryDigitalVideoSensorCapabilitiesExt" value="
d QuépYDPigitalVideoSensorCapabilitiesExt message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
tldata"/>

ferpretation="enveloped

ra )"
client that is in

ify the video stream

ra ) &amp; &amp;
Ls received from the
E supported by the

Fion="Update the video

hsg"

. 1
TrTeraeT

<action name="sendReportDigitalVideoSensorCapabilitiesExt" interpretation="Send a
ReportDigitalVideoSensorCapabilitiesExt message">

<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">
<parameter type="QueryDigitalVideoSensorConfiguration" value="

interpretation="enveloped QueryDigitalVideoSensorConfiguration message"/>

<parameter type="Receive.Body.ReceiveRec" value="transportData"

interpretation="transport data"/>

<internal/>
<action name="sendReportDigitalVideoSensorConfiguration"

ReportDigitalVideoSensorConfiguration message">

<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="accessControl.events.transport.Receive">

msg"

interpretation="Send a

<parameter type="QueryDigitalVideoSensorStatus" value="msg" interpretation="enveloped
QueryDigitalVideoSensorStatus message"/>

<parameter type="Receive.Body.ReceiveRec" value="transportData"
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interpretation="transport data"/>
<internal/>
<action name="sendReportDigitalVideoSensorStatus" interpretation="Send a
ReportDigitalVideoSensorStatus message">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
</default_state>
</state>
<default state>
</default_state>
</state>
</state>
</state_machine>
<state_machine name="visualSensor.accessControl.events.transport.SendFSM">
<state name="Sending">
</state>
</state machine>
</protocol_behavior>
</service def>

A6 FORCETORQUESENSOR

<?xml version="1.0" encqding="UTF-8" standalone="yes"?>
<service_ def name="ForcqTorqueSensor" id="urn:jaus:jss:environmentSensing:ForxcéTorqueSensor" vergion="2.0"
xmlns="urn:jaus:jsidl:1J1" xmlns:ns2="urn:jaus:jsidl:plus">
<description xml:spdce="preserve">The Force Torque Sensor Service proyides a means to get fofce or torque
information from one or |more devices. While the nominal use case is a,btunp sensor or collision fletector, the service
is suitable for other agplications. The data can be reported in either”™the sensor coordinate sysfem or the vehicle
coordinate system (if sypported).</description>
<assumptions xml:spdce="preserve">Messages may be delayed, lost, “or reordered.</assumptions>
<references>
<inherits from rjame="events" id="urn:jaus:jss:core:Evedts" version="1.1"/>
</references>
<message_set>
<input set>
<message_def name="QueryForceTorqueCapabilijti&s" message_id="280B" is_ command="false|>
<descrigtion xml:space="preserve">This message is used to query the capabilities|for one or more
force/torque devices.</description>
<header |[name="JAUSApplicationLayexHeader">
<redord name="HeaderRec" optional="false">
<fixed_ field name="Mes®ageID" optional="false" field type="unsigned shorf integer"
field units="one"/>
</rgcord>
</headef>
<body ngme="Body">
<ligt name="QuefyForceTorqueCapabilitiesList" optional="false">
<count_ figddvmin count="0" max count="65535" field type unsigned="unsigng¢d short integer"/>
<record ‘mame="QueryForceTorqueCapabilitiesRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="The ID|of the sensor. A
value of zero means all |sengofs" field type="unsigned short integer" field units="one"/>
Kfixed field name="QueryPresenceVector" optional="false" interpretatfon="See
ReportForceTorqueCapabilites" field type="unsigned short integer" field units="one"/>
</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
<message_def name="QueryForceTorque" message_id="280C" is_command="false">
<description xml:space="preserve">This message is used to query the force/torque for one or more
devices. Note that the requested coordinate system may not be respected if the underlying service does not support
transformations, as given in the ReportForceTorqueCapabilities message.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" field type="unsigned short integer"

field units="one"/>
</record>
</header>
<body name="Body">
<list name="QueryForceTorquelList" optional="false">
<count_field min_count="0" max_ count="65535" field type unsigned="unsigned short integer"/>
<record name="QueryForceTorqueRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="The ID of the sensor. A
value of zero means all sensors" field type="unsigned short integer" field units="one"/>
<fixed field name="CoordinateSystem" optional="false" field type="unsigned byte"
field units="one">
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<value_set offset to lower limit="false">

<value enum enum index="0" enum const="NativeCoordinateSystems"/>
<value_enum enum_index="1" enum const="VehicleCoordinateSystems"/>

</value_ set>
</fixed_ field>

<fixed field name="QueryPresenceVector" optional="false" interpretation="See

ReportForceTorqueRec" field type="unsigned byte" field units="one"/>
</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
</input_set>
<output_set>

<message def name="ReportForceTorqueCapabilities" message id="480B" is command="false">
<description xml:space="preserve">This message is used to report the capabilities of one or more

force/torque sensing devices.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false"

field type="unsigned short integer"

field units="one"/>

</rgcord>
</headey>
<body ndme="Body">
<ligt name="ReportForceTorqueCapabilitiesList" optional="false">

<count_field min_count="0" max_ count="65535" field type unsignéd="unsign
<record name="ReportForceTorqueCapabilitiesRec" optional="falge">
<presence_vector field type unsigned="unsigned short inpeger"/>
<fixed field name="SensorID" optional="false" inteppretation="The ID
sensors" field type="unsigned short integer" field uni$="one"/>
<variable length_ string name="SensorName" optiomailz"false">
<count field min count="0" max count="255" field type unsigned="
</variable_length_string>
<fixed field name="CoordinateTransformSupp@hted" optional="true" int
e service supports transforming data into thesgvehicle coordinate system.

value of zero means all

false depending on if tj
byte" field units="one"
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" &num const="False"/>
<value_enum enum_ index="1'enum const="True"/>
</value set>
</fixed_field>

bd short integer"/>

of the sensor. A

nsigned byte"/>

brpretation="True or
' field type="unsigned

<fixed field name="MinForcex™ optional="true" interpretation="Most ng¢gative force
measurable in the X-dirgction." field type="unsigned shert integer" field units="newton">
<scale_range real Lower 1imit="-5000" real upper limit="5000"
integer function="round'|/>
</fixed_field>
<fixed field name=!!MakxForceX" optional="true" interpretation="Most ppsitive force
measurable in the X-dirgqction." field type=uhsigned short integer" field units="newton">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round'|/>
</fixed fi&ld>
<fixed fdeld name="MinForceY" optional="true" interpretation="Most ng¢gative force
measurable in the Y-dirgqction." fie¥d type="unsigned short integer" field units="newton">
Jdscale range real lower 1imit="-5000" real upper limit="5000"
integer function="round'|/>
&/fixked field>
#fixed field name="MaxForceY" optional="true" interpretation="Most ppsitive force
measurable in the Y-dirgqctiph." field type="unsigned short integer" field units="newton">
ate—ramge—reat—tower—timit=ll SOOI reat—upper—timit—llSo66u
integer function="round"/>
</fixed_field>
<fixed field name="MinForceZ" optional="true" interpretation="Most negative force
measurable in the Z-direction." field type="unsigned short integer" field units="newton">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed_field>
<fixed field name="MaxForceZ" optional="true" interpretation="Most positive force

measurable in the Z-direction." field type="unsigned short integer" field units="newton">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed_field>

<fixed field name="MinTorqueX" optional="true" interpretation="Most negative torque

measurable around the X-axis." field type="unsigned short integer" field units="newton meter">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed_field>

<fixed field name="MaxTorqueX" optional="true" interpretation="Most positive torque

measurable around the X-axis." field type="unsigned short integer" field units="newton meter">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed_field>
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<fixed field name="MinTorqueY" optional="true" interpretation="Most negative torque
measurable around the Y-axis." field type="unsigned short integer" field units="newton meter">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed_ field>
<fixed field name="MaxTorqueY" optional="true" interpretation="Most positive torque
measurable around the Y-axis." field type="unsigned short integer" field units="newton meter">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed_ field>
<fixed field name="MinTorqueZ" optional="true" interpretation="Most negative torque
measurable around the Z-axis." field type="unsigned short integer" field units="newton meter">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed_ field>
<fixed field name="MaxTorqueZ" optional="true" interpretation="Most positive torque
measurable around the Z-axis." field type="unsigned short integer" field units="newton meter">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed field>
</record>
</list>
</body>
<footer [name="Footer"/>
</message d4f>
<message_def name="ReportForceTorque" message id="480C" is command="false"%
<descrigtion xml:space="preserve">This message is used to report the ‘mgasured folce/torque for one or
more sensing devices.</description>
<header |name="JAUSApplicationLayerHeader">
<redord name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" field,type="unsigned shorf integer"

field units="one"/>
</rgcord>
</headey>
<body ngme="Body">
<ligt name="ReportForceTorquelList" optional="false">
<count_field min_count="0" max count="65535! field type unsigned="unsigng¢d short integer"/>
<record name="ReportForceTorqueRec" optienal="false">
<presence vector field type unsigrhed="unsigned byte"/>
<fixed field name="SensorID" optlonal="false" interpretation="The ID|of the sensor. A
value of zero is not allowed" field type="unsigned short jimteger" field units="one"/>
<fixed field name="CoordinateSystem" optional="false" field type="ungigned byte"
field _units="one">
<value_set offset toldwer limit="false">
<value enum efiun®index="0" enum const="NativeCoordinateSysteps"/>
<value_ enum .enufm index="1" enum const="VehicleCoordinateSyst¢ms"/>
</value_set>
</fixed field>
<fixed field npname="ForceX" optional="true" interpretation="Current fprce measured in the X-
direction" field type="ynsigned short infeder" field units="newton">
<scalelxange real lower 1imit="-5000" real upper limit="5000"
integer function="round'|/>
</fixed\fTeld>
<fixed field name="ForceY" optional="true" interpretation="Current fprce measured in the Y-
direction" field type="ynsignedyshort integer" field units="newton">
Xscale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round'|/>

</fixed_field>

firwed—fietd—rame=lForcetl—optionat=lltruell—interpretation=lCurrent—FfOrce measured in the Z-
direction" field type="unsigned short integer" field units="newton">
<scale_range real lower 1imit="-5000" real upper limit="5000"

integer function="round"/>
</fixed field>
<fixed field name="TorqueX" optional="true" interpretation="Current torque measured around
the X-axis" field type="unsigned short integer" field units="newton meter">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed field>
<fixed field name="TorqueY" optional="true" interpretation="Current torque measured around
the Y-axis" field type="unsigned short integer" field units="newton meter">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed field>
<fixed field name="TorqueZ" optional="true" interpretation="Current torque measured around
the Z-axis" field type="unsigned short integer" field units="newton meter">
<scale_range real lower 1imit="-5000" real upper limit="5000"
integer function="round"/>
</fixed field>
</record>
</list>
</body>
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<footer name="Footer"/>
</message_def>
</output_set>
</message_set>
<internal_events_set/>
<protocol behavior is_stateless="false">
<start state_machine name="events.transport.ReceiveFSM" state name="Receiving.Ready"/>
<start state machine name="events.transport.SendFSM" state name="Sending"/>
<state_machine name="events.transport.ReceiveFSM">
<state name="Receiving" initial state="Ready">
<state name="Ready">
<default state>
<transition name="events.transport.Receive">
<parameter type="QueryForceTorque" value="msg"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"/>
<internal/>
<action name="sendReportForceTorque" interpretation="Send a ReportForceTorque message">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="events.transport.Receive">
<parameter type="QueryForceTorqueCapabilities" value="msg"/>
<parameter type="Receive.Body.ReceiveRec" value="transportDat@"/>
<internal/>
<action name="sendReportForceTorqueCapabilities" interpretétgion="Sendl a
ReportForceTorqueCapabilities message">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
</d4fault_state>

</state>
</state>
</state_machine>
<state_machine rname="events.transport.SendFSM">
<state names"Sending">
</state>
</state machine>
</protocol_behavior
</service def>

AT H264VIDEOENLODING

<?xml version="1.0" encqding="UTF-8" stapdaddéne="yes"?>
<service_ def name="H264{ideoEncoding" id=drn:jaus:jss:environmentSensing:H264VideoEncoding" vergion="2.0"
xmlns="urn:jaus:jsidl:1J1" xmlns:ns2="urn:jaus:jsidl:plus">
<description xml:spdce="preservé€?>The H264 Video Encoding Service provides a mechanism for gperying and configuring
the H264 encoding of ond or more gideo sensors</description>
<assumptions xml:spdce="preserve">Messages may be delayed, lost, or reordered.</assumptions>
<references>
<inherits from famez"digitalvVideo" id="urn:jaus:jss:environmentSensing:DigitalvVideo" verkion="2.0"/>
</references>
<message set>
<input_set>
<message_def name="SetH264VideoEncodingConfiguration” message i1d="080D" is_command="true">
<description xml:space="preserve">This message is used to set the active configuration for one or more
H264 encoded video streams.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" field type="unsigned short integer"

field units="one"/>
</record>
</header>
<body name="Body">
<sequence name="H264ConfigurationListSequence" optional="false">
<record name="RequestIdRec" optional="false">
<fixed_ field name="RequestID" optional="false" field type="unsigned byte"
field units="one"/>
</record>
<list name="H264ConfigurationList" optional="false">
<count_field min_count="0" max_ count="65535" field type unsigned="unsigned short integer"/>
<sequence name="H264ConfigurationSequence" optional="false">
<presence vector field type unsigned="unsigned byte"/>
<record name="H264ConfigurationRec" optional="false">
<presence vector field type unsigned="unsigned byte"/>
<fixed field name="SensorID" optional="false" interpretation="Note: Zero is not a
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valid VisualSensorID value" field type="unsigned short integer" field units="one"/>

profile setting." field type="unsigned byte" field units="one">
<value_set offset to lower limit="false">

<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum

enum index="0"
enum_index="1"
enum_index="2"
enum_index="3"
enum_index="4"
enum index="5"
enum_index="6"
enum_index="7"
enum_index="8"
enum_index="9"
enum_ index="10"
enum_index="11"
enum_index="12"
enum_index="13"
enum_index="14"
enum index="15"

enum_ const="Baseline"/>

<fixed field name="Profile" optional="true" interpretation="Enumeration for h264

enum_const="ConstrainedBaseline"/>

enum_const="Main"/>
enum_const="Extended"/>
enum_const="High"/>

enum_const="ProgressiveHigh"/>
enum_const="ConstrainedHigh"/>

enum_const="HighlO"/>
enum_const="High422"/>

enum_const="High444Predictive"/>
enum_const="HighlOIntra"/>
enum_const="High422Intra"/>
enum_const="High444Intra"/>

enum_const="CAVLC444"/>

enum_const="ScalableBaseline"/>
enum const="ScalableConstrainedBaseline"/>

<value_enum enum index="16" enum const="ScalableHigh|/>

<value enum enum index="17" enum const="ScalableGonstrainedHigh"/>
<value_enum enum index="18" enum const="ScalablkeHigh[ntra"/>
<value_enum enum index="19" enum const="StereCHigh"/

<value_enum enum index="20" enum_ const="MultiviewHigh"/>

</value_ set>

</fixed field>

<fixed field name="Level" optional="true" intexpretation="Enpmeration for target

h264 level." field typed

for hardware specific HJ
the implementation." fig

"unsigned integer" field units="one">
<value_set offset_to_lower limit="false">

64 settingsi

<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value enwh
<valug_ehum
<value~enum
<vialue enum
ralue_enum
Jdvalue_ enum
<value enum
</value_ set>

<Afixed field>
<fixed_field name="Preset" optional="true" interpretation="P
The actual values for each preset are not specified by the

enum_index="0"
enum_index="1"
enum_index="2"
enum_index="3"
enum index="44
enum_indexs"g"
enum_index=™M6"
enum_index="7"
enum. ipgdex="8"
enum\IMdex="9"
epum_index="10"
efgum index="11"
enum_index="12"
enum_index="13"
enum index="14"
enum_index="15"
enum_index="16"
enum_index="17"
enum_index="18"
enum_ index="19"

1d typé="wnsigned byte" field units="one">
<value_set offset to lower limit="false">

<value_ enum
<value_enum

enum_index="0"
enum_index="1"

enum~censt="Level 1"/>

enum¥{const="Level 1B"/>
emdn_const="Level 11"/>
éntim const="Level 12"/>
enum_const="Level 13"/>
enum_const="Level 2"/>

enum_const="Level 21"/>
enum_const="Level 22"/>
enum_const="Level 3"/>

enum const="Level 31"/>
enum_const="Level 32"/>
enum_const="Level 4"/>
enum_const="Level 41"/>
enum_const="Level 42"/>
enum_ const="Level 5"/>
enum_const="Level 51"/>
enum_const="Level 52"/>
enum_const="Level 6"/>
enum_const="Level 61"/>
enum_ const="Level 62"/>

enum_const="LowLatency"/>

enum_const="SlowComms"/>

reconfigured settings
standard and are up to

on/off Gradual Decoder Refresh,

on/off region of interest

(foveation) encoding,

frtre—
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum

</value_set>

rof

</fixed field>
<fixed field name="GroupOfPictures"

Fref—irret
enum index="3"
enum_index="4"
enum_index="5"
enum_index="12"
enum_index="13"
enum index="14"
enum_index="15"

el
+

ot TSt ST

= O
tTentTSte

re" />

enum_const="DriveVision"/>
enum_const="Manipulation"/>
enum_ const="BestQuality"/>
enum_const="ProgramSpecific 1"/>
enum_const="ProgramSpecific 2"/>
enum_const="ProgramSpecific 3"/>
enum_const="ProgramSpecific 4"/>

optional="true" interpretation="Number of
interim frames before sending a key frame" field type="unsigned byte" field units="one"/>

<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="OFF"/>
<value_enum enum_ index="1" enum_const="ON"/>

</value_ set>

</fixed field>
<fixed_ field name="RegionOfInterestOnOff" optional="true" interpretation="Turn
The region of interest is specified by the

if supported.

RegionOfInterestParams array." field type="unsigned byte" field units="one">
<value_set offset to lower limit="false">

<fixed field name="GradualDecoderRefreshOnOff" optional="true" interpretation="Turn
also called Periodic Intra Refresh." field type="unsigned byte" field units="one">


https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL

ASG060™A

Page 166 of 237

parameter is the random

<value_enum enum_ index="0" enum const="OFF"/>
<value_enum enum_index="1" enum const="ON"/>
</value_set>
</fixed_field>

<fixed field name="IntraMacroRefresh" optional="true" interpretation="This

intra macroblock refresh;

field type="unsigned short integer" field units="one">

<scale_range real lower limit="0" real upper_ limit="100"

integer function="round"/>

</fixed field>
</record>
<record name="RegionOfInterestParams" optional="true">

it provides the refresh rate in Macroblocks per picture."

<fixed field name="X_Start" optional="false" interpretation="Horizontal start
location of high bitrate window, measured as percent of total image width from the left" field type="unsigned short
integer" field units="percent">

<scale_range real lower limit="0" real upper limit="100"

integer function="round"/>

location of high bitrate window,

</fixed_field>

<fixed field name="Y Start" optional="false" interpretation="Vertical start

measured as percent of total image height from the top" field t

pe="unsigned short

integer" field units="pg

integer_ function="round'

window, measured as per

integer_ function="round'

window , measured as pej

integer_ function="round'

window, measured in kil

window, measured in kil

frames needed to complef

frames that need to be f{
equal to the duration" f{

</s4

</body>

<footer

</message_dd
<message_def

<descriyg

of one or more visual sg
<header

<re

rcent">
<scale range real lower 1limit="0" real upper limit="200"
/> B B B B B
</fixed_field>
<fixed field name="Width" optional="false" interpretation="W
ent of total image width" field type="unsigned short integer" €£#eld unit
<scale range real lower 1limit="0" real upper "Limit="100"
/> B B B B .
</fixed_field>
<fixed field name="Height" optional="false!{interpretation="
cent of total image height" field type="unsigned shett /integer" field un
<scale range real lower 1limit="0" r€al upper limit="100"
/> B B B B B
</fixed_field>
<fixed field name="HighBitRate" optional="false" interpretat
bits per second" field type="unsigned short/inmteger" field units="one"/>
<fixed field name="LowBitRate'"\optional="false" interpretati
bits per second" field type="unsigned short integer" field units="one"/>
</record>
<record name="GradualDecoderRefreshParams" optional="true">
<fixed field name="GDR~Duration" optional="false" interpreta
ely refresh the image" field typeg"unsigned short integer" field units="
<fixed_field name=W6DR_Interval" optional="false" interpreta
ransmitted before starting «as\néw GDR cycle. Note that the interval must
ield type="unsigned short(integer" field units="one"/>
</record>
</sequence>
</list>
quence>

name="Footer" /%

£>

name="QuexryH264VideoEncodingCapabilities" message_ id="280E" is_command=
tion xml:space="preserve">This message must be used to query for the H26
nsors ,6n=the receiving service.</description>
name=!"JAUSApplicationLayerHeader">

ord\mame="HeaderRec" optional="false">

<fixed field name="MessageID" optional="false" field type="unsigned shor

fdth of high bitrate
E="percent">

Height of high bitrate
j ts="percent">

fon="Bitrate of ROI

n="Bitrate of ROI

Fion="The number of
ne"/>

Fion="The number of
be greater than or

'false">
i encoding capabilities

[ integer"

field units="one"/>

</record>
</header>
<body name="Body">

<list name="QueryH264VideoEncodingCapabilitiesList" optional="false">
<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>

which the capabilities are being queried.Note:

<record name="QueryH264VideoEncodingRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="The ID

field type="unsigned short integer" field units="one"/>

</record>
</list>
</body>
<footer name="Footer"/>

</message_def>
<message_def name="QueryH264VideoEncodingConfiguration" message id="280D" is_command="false">

<description xml:space="preserve">This message must be used to query for the currently configured H264

encoding parameters.</description>

<header

name="JAUSApplicationLayerHeader">

<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" field type="unsigned short integer"

field units="one"/>

</record>

of the sensor for

A value of 0 shall be interpreted as all associated sensors."
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</header>
<body name="Body">
<list name="QueryH264VideoEncodingConfigurationList" optional="false">
<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>
<record name="QueryH264VideoEncodingRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="The ID of the sensor for
which the capabilities are being queried.Note: A value of 0 shall be interpreted as all associated sensors."
field type="unsigned short integer" field units="one"/>
</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
</input_set>
<output set>
<message_def name="ConfirmSensorConfiguration" message id="0801" is_command="false">
<description xml:space="preserve">This message is used to notify a client component that the
configuration has been received with the values specified in the corresponding set message with Request ID matching the
value of field 1 of this message. If the specified configuration request is deemed valid, the SensorIdRec is returned
with the matching SensorID (or illuminatorID) of the
sensor (or illuminatqdr) for which the configuration was successfully
set. If the requested configuration is invalid, one of the ErrorRec
types shall be returipjed (depending on the source message) with
an error code and deqcription of the configuration setting which
was deemed invalid.</{description>
<header |name="AppHeader">
<reqord name="HeaderRec" optional="false">
<fixed_ field name="MessageID" optional="false" interpretatidn="A two byte field to hold the
message ID of a message'| field type="unsigned short integer" field units="one"/>
</rgcord>
</headey>
<body ngme="Body">
<sequence name="ConfirmSensorConfigurationSequence" Optional="false">
<record name="RequestIdRec" optional="false">
<fixed field name="RequestID" optional="false" field type="unsigned byte"

field units="one"/>
</record>
<list name="ConfirmSensorList" optional=false">
<count_ field min count="0" max ceumf="65535" field type unsigned="unpigned short integer"/>
<variant name="ConfirmSensorConflgurationVariant" optional="false">
<vtag field min count="0"/max count="9" field type unsigned="unsfgned byte"/>
<record name="SensorIdRec“optional="false">
<fixed_field name=WSensorID" optional="false" interpretationy"ID of the sensor.
Zero is not a valid ID in this message." field typesludsigned short integer" field units="one">
<value_sef qffset to_lower limit="false">
<value~range lower limit="1" lower limit type="inclupive"
upper 1limit="65535" uppqdr limit type="inclusivie"/>
</valure set>
</fixed flield>
</record®
<recor@\ name="RangeSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretationy"ID of the sensor.
Zero is not a valid ID in this megsag€." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclufive"
upper 1imit="65535" uppqr limit, type="inclusive"/>
</value_set>
</fixed field>

— RE=R I I
pm= ST re oo

I = lall

- — 1 n__c
paezzac) T rorror = TTTroneT

o or- £+¢1d_type="unsigned

byte" field units="one">
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="Unknown Sensor ID"/>
<value_enum enum index="1" enum const="Invalid Horizontal Field of View"/>
<value_enum enum_index="2" enum_const:"Invalid Vertical Field of View"/>
<value enum enum_ index="3" enum const="Invalid Update Rate"/>
<value_enum enum index="4" enum const="Invalid Sensor Range"/>
<value_enum enum_index="5" enum const="Invalid Sensor State"/>
<value_enum enum index="6" enum const="Multiple Invalid Parameters"/>
<value_enum enum_indexz"255" enum_const:"Unknown Error / Fault"/>
</value set>
</fixed_field>
<variable length string name="ErrorMessage" optional="false">
<count_field min_count="0" max_count="255" field type unsigned="unsigned
byte"/>
</variable_ length_string>
</record>
<record name="VisualSensorErrorRec" optional="false">
<fixed_field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value set offset to lower limit="false">
<value_range lower limit="1" lower limit type="inclusive"
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upper 1imit="65535" upper limit type="inclusive"/>

byte" field units="one">

</value_set>
</fixed field>

<fixed field name="VisualSensorErrorCode" optional="false" field type="unsigned

<value_set offset to lower limit="false">

<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum

enum_index="0"
enum_index="1"
enum_index="2"
enum index="3"
enum_index="4"
enum_index="5"
enum_index="6"
enum_index="7"
enum index="8"
enum_index="9"
enum_index="10"
enum_index="11"
enum_index="12"
enum index="13"

enum_const="Unknown Sensor ID"/>
enum_const="Invalid Sensor State"/>
enum_const="Invalid Zoom Mode"/>
enum_const="Invalid Zoom Value"/>
enum_const="Invalid Focus Mode"/>
enum_const="Invalid Focus Value"/>
enum_const="Invalid White Balance"/>
enum_const="Invalid Imaging Mode"/>
enum_const="Invalid Exposure Mode"/>
enum_const="Invalid Metering Mode"/>
enum_const="Invalid Shutter Speed"/>
enum_const="Invalid Aperture Value"/>
enum_const="Invalid Light Sensitivity"/>
enum const="Invalid Image Stabilization"/>

byte"/>

Zero is not a valid ID {

upper 1imit="65535" uppq

byte" field units="one"

<value_enum
<value_ enum
<value_enum
<value_enum
</value set>
</fixed_field>

<variable length string name="ErrorMessage" opticnal="false"

enum_index="14"
enum_index="15"
enum_index="16"
enum_index="255

enum_const="Invalid Horifontal FOV"/>
enum_const="Invalid Mewhfcal FOV"/>
enum_const="Multip¥eNInvalid Parameters"/>
" enum_ const="UnknOwn’/Errpr / Fault"/>

<count_field min_count="0" max_count="255"-field type unpigned="unsigned

</variable_ length_string>
</record>
<record name="DigitalVideoSensorErrorRec" ogtional="false">
<fixed_field name="SensorID" optionalf%false" interpretation
n this message." field type="unsigned short inféger" field units="one">

<value set offset to lower limit="false">
<value_range lower limit<"1" lower limit type="inclu

r limit type="inclusive"/>

</value_set>
</fixed_field>

<fixed field name="DigitalWVideoErrorCode" optional="false" f

<value set offseb_to lower limit="false">

<value_enum
<value enwh
<valug_ehum
<value~enum
<vialue enum
ralue_enum
Jdvalue_ enum
<value enum

enum_index="0"
enum_index="1"
enum index="2"
enum_index="3"
enum_index="4"
enum_index="5"
enum_index="6"
enum index="7"

enum_const="Unknown Sensof

enum_const="Invalid Minim
enum const="Invalid Maxim
enum_const="Requested Fra
enum_const="Requested Fra
enum_const="Invalid Frame
enum_const="Invalid Forma
enum const="Multiple Inva

F"ID of the sensor.

Eive"

jeld type="unsigned

ID"/>

hm Bit Rate"/>

m Bit Rate"/>

e Rate Too Low"/>
e Rate Too High"/>
Size"/>

Fn />

lid Parameters"/>

<value_enum enum_indexz"255" enum_const:"Unknown Errpr / Fault"/>
</value_set>
</fixed field>
<variable length_ string name="ErrorMessage" optional="false"
<count field min count="0" max count="255" field type unpigned="unsigned

byte"/>
</variable length string>
</record>
; e = Reell — o1 oo
s sec—rrerm retogtideoSenrsoriroet peroret—tfat

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset_to_lower limit="false">
<value_range lower_ limit="1" lower limit_ type="inclusive"
upper 1imit="65535" upper limit type="inclusive"/>
</value set>
</fixed_field>
<fixed field name="AnalogVideoErrorCode" optional="false" field type="unsigned
byte" field units="one">
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum const="Unknown Sensor ID"/>
<value_enum enum index="1" enum const="Invalid Format"/>
<value_enum enum_index="255" enum_const="Unknown Error / Fault"/>
</value_set>
</fixed_field>
<variable length string name="ErrorMessage" optional="false">
<count_field min_count="0" max count="255" field type unsigned="unsigned
byte"/>
</variable_length_string>
</record>
<record name="StillImageSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
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Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset_to_lower limit="false">
<value_range lower_ limit="1" lower limit_ type="inclusive"
upper 1imit="65535" upper limit type="inclusive"/>
</value set>
</fixed_field>
<fixed field name="StillImageErrorCode" optional="false" field type="unsigned byte"
field _units="one">
<value_set offset to lower limit="false">

<value enum
<value_enum
<value_ enum

enum index="0"
enum_index="1"
enum_index="2"

enum_const="Unknown Sensor ID"/>

enum_const="Invalid
enum_const="Invalid

Frame Size"/>
Format"/>

<value_enum enum index="3" enum const="Multiple Invalid Parameters"/>
<value_enum enum_indexz"255" enum_const:"Unknown Error / Fault"/>
</value set>
</fixed_field>
<variable length string name="ErrorMessage" optional="false">
<count_field min_count="0" max_count="255" field type unsigned="unsigned
byte"/>
</variable length string>
</record>
<record name="H264VideoEncodingErrorRec" optional="false">
<fixed_field name="SensorID" optional="false" interpreftabionf"ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units<"gne">
<value set offset to lower limit="false">
<value_range lower limit="1" lower limit t¢ype="inclupive"
upper 1limit="65535" uppqdr limit type="inclusive"/>
</value_set>
</fixed_field>
<fixed field name="H264VideoEncodingError@Egde" optional="falfe"
field units="one">
<value_set offset_to_lower limit="felse">

n

field type="unsigned byfe

<value_enum enum_index="0" emdm_ const="Unknown Sensof ID"/>
<value_enum enum index="1"¢&nbm const="Invalid Profilje"/>
<value_enum enum index="2% enum const="Invalid Presef"/>
<value_enum enum index="3" enum const="Invalid GrouppfPictures"/>
<value enum enum index=M4" enum const="Invalid GDR"/

<value_enum enum_index="5" enum const="Invalid RegiofOfInterest"/>
<value_enum enum. idex="6" enum const="Invalid IntraMacroRefresh"/>

<value_enum enum\Pdex="255" enum_const="Unknown Errpr / Fault"/>
</value_ set>
</fixed field>
<variable_length_gtxing name="ErrorMessage" optional="false"
<count_field\min count="0" max count="255" field type unpigned="unsigned
byte"/>
</variable_length_ string>
</record>
<record name="DigitalAudioSensorErrorRec" optional="false">
<fixed\field name="SensorID" optional="false" interpretation{"ID of the sensor.
Zero is not a valid ID in this message."{ field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclupive"
upper 1imit="65535" uppqr limit type="inclusive"/>
</value_ set>
</fixed_ field>
<fixed field name="DigitalAudioSensorErrorCode" optional="false"
field type="unsigned byfe" f¥eld units="one">
<value_set offset_to_lower limit="false">

e wou —urr "
rrer—treh e e e wsetr ID"/>

2
o=y rof

<value enum
<value_enum
<value_ enum
<value_enum
<value_enum

enum index="1"
enum_index="2"
enum_index="3"
enum_index="4"
enum_index="5"

enum_const="Invalid BitRate"/>

enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum_const="Invalid

Format"/>
SampleRate"/>
BitDepth"/>

EncodingQuality"/>

<value_enum enum_ index="255" enum_const="Unknown Error / Fault"/>
</value_ set>
</fixed field>
<variable_ length_string name="ErrorMessage" optional="false">
<count_field min_count="0" max count="255" field type unsigned="unsigned
byte"/>
</variable length string>
</record>
<record name="DigitalAudioOutputErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclusive"
upper 1imit="65535" upper_ limit type="inclusive"/>
</value_ set>
</fixed_ field>
<fixed field name="DigitalAudioOutputErrorCode" optional="false"
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field type="unsigned byte" field units="one">

byte"/>

<value_set offset_to_lower limit="false">
<value_enum
<value_enum
<value enum
<value_enum
</value_set>
</fixed field>

enum_index="0" enum_const="Unknown Sensor ID"/>
enum_index="1" enum const="Stream Not Found"/>
enum_index="2" enum const="Stream Not Supported"/>
enum_index="255" enum_const="Unknown Error / Fault"/>

<variable length string name="ErrorMessage" optional="false">
<count field min count="0" max count="255" field type unsigned="unsigned

</variable length string>
</record>
<record name="VideoIlluminatorErrorRec" optional="false">

<fixed field name="IlluminatorID" optional="false" field type="unsigned short

integer" field units="one"/>

<fixed field name="VideoIlluminatorErrorRecCode" optional="false"
field type="unsigned byte" field units="one">

<value_set offset to lower limit="false">
<value enum enum index="0"

enum const="Unknown Sensor ID"/>

byte"/>

</s§

</body>

<footer

</message_dd
<message_def

<descriyg

supported on one or morq
<header

<re

field units="one"/>
</r4
</headet
<body n{
<1lig

VisualSensorID value" f]

bit means the profile i

<value_enum enum_index="1"
<value enum enum index="2" enum const="Unsupported B
<value_enum enum_ index="3" enum_const="Unsupported B
<value_enum enum_index="255" enum const="UnknOwn/Err
</value set>
</fixed_field>
<variable length string name="ErrorMessage" opticnal="false"
<count_field min_count="0" max_count="255"~field type un

enum_const="Unsupported M

</variable length string>
</record>
</variant>
</list>
quence>

name="Footer"/>

£>

name="ReportH264VideoEncodingCapabilities" message id="480E" is_command
tion xml:space="preserve">This messagd/is used to report which configura
H264 encoded video streams.</description>
name="JAUSApplicationLayerHeader" >

ord name="HeaderRec" optional="false">

<fixed field name="MessageID" 'gptional="false" field type="unsigned shor

cord>
>
me="Body">
t name="H264CapabilitiesList" optional="false">
<count_field min_cQunt="0" max count="65535" field type unsigned="unsign
<record name="H264CapabilitiesRec" optional="false">
<presence Vector field type unsigned="unsigned byte"/>
<fixed fdeld name="SensorID" optional="false" interpretation="Note:
eld type=unsigned short integer" field units="one"/>
<bit, \field name="SupportedProfiles" optional="true" interpretation="
suppofited." field type unsigned="unsigned integer">
Xsub_field name="Baseline">
<bit range from index="0" to index="0" interpretation="Basel
<value_set offset _to_lower limit="false">

uou = = J1

bde" />

bam Width"/>
bam Height"/>
br / Fault"/>

Eigned="unsigned

F'false">
Fion options are

integer"

bd short integer"/>

tero is not a valid

h high value (1) for a

fne" />

2 ol g =
o=y rote e ot TSt NoToUPPoTrTet

<value_enum enum_ index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="ConstrainedBaseline">

<bit range from index="1" to index="1" interpretation="ConstrainedBaseline"/>

<value set offset to lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="Main">

<bit_range from_index:"Z" to_indeX:"Z" interpretation="Main"/>

<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="NotSupported"/>
<value enum enum_ index="1" enum const="Supported"/>
</value set>
</sub_field>
<sub field name="Extended">

<bit_range from index="3" to_ index="3" interpretation="Extended"/>

<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
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</value_ set>
</sub_field>
<sub_field name="High">
<bit range from index="4" to index="4" interpretation="High"/>
<value set offset to lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="ProgressiveHigh">
<bit range from index="5" to index="5" interpretation="ProgressiveHigh"/>
<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
</value set>
</sub_field>
<sub field name="ConstrainedHigh">
<bit_range from index="6" to_index="6" interpretation="ConstrainedHigh"/>
<value_set offset to lower limit="false">
<value enum enum index="0" enum const="NotSupported"/>

<value enum enum index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub_field name="HighlO">
<bit_range from index="7" to_index="7" interpretati@ms"Highlp"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NotSuppgsdrted"/>
<value_enum enum_ index="1" enum_ const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="High422">
<bit_range from index="8" to_index="8" “nterpretation="Highd4p2"/>
<value_set offset_to_lower limit="falge">
<value_enum enum_ index="0" enufe’cbnst="NotSupported"/>
<value_enum enum_ index="1" epum ‘const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="High444Predictive">
<bit range from index="9! (Fp index="9" interpretation="High4f4Predictive"/>
<value set offset to lower™ limit="false">
<value_enum enum jndex="0" enum const="NotSupported"/>
<value_enum enumiridex="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="HighlOIntra">
<bit range from index="10" to_ index="10" interpretation="HighlOIntra"/>
<value_setihoffset to_lower limit="false">
<valuésenum enum index="0" enum const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
</valué set>
</sub field>
<subs field name="High422Intra">
<bit_range from index="11" to_index="11" interpretation="High422Intra"/>
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum_const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
</value_set>
</sub_field>

tro—fetereme=ltiahd4dTreee
<bit range from index="12" to index="12" interpretation="High444Intra"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NotSupported"/>
<value_enum enum_ index="1" enum_ const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="CAVLC444">
<bit range from index="13" to index="13" interpretation="CAVLC444"/>
<value_set offset _to_lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="ScalableBaseline">
<bit range from index="14" to index="14" interpretation="ScalableBaseline"/>
<value set offset to lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="ScalableConstrainedBaseline">
<bit_range from_ index="15" to_index="15"
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interpretation="ScalableConstrainedBaseline"/>
<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="NotSupported"/>
<value enum enum_ index="1" enum const="Supported"/>
</value set>
</sub_field>
<sub field name="ScalableHigh">
<bit_range from index="16" to_index="16" interpretation="ScalableHigh"/>
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum_const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub_field name="ScalableConstrainedHigh">
<bit range from index="17" to index="17" interpretation="ScalableConstrainedHigh"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NotSupported"/>
<value_enum enum_ index="1" enum const="Supported"/>
</value_ set>
</sub field>
<sub_field name="ScalableHighIntra">
<bit range from index="18" to index="18" interpretation=*S¢ajableHighIntra"/>
<value_set offset _to_lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum_const="Supportedy/>
</value_ set>
</sub_field>
<sub_field name="StereoHigh">
<bit range from index="19" to index="19" interpretation="StefeoHigh"/>
<value set offset to lower limit="false">
<value_enum enum_ index="0" enum constx!NotSupported"/>
<value_enum enum_index="1" enum consgt="Supported"/>
</value_set>
</sub_field>
<sub field name="MultiviewHigh">
<bit range from index="20" to dmdex="20" interpretation="MulfiviewHigh"/>
<value_set offset_to_lower limif="false">
<value_enum enum_ index="@! enum const="NotSupported"/>
<value enum enum_ indexF}1" enum const="Supported"/>
</value set>
</sub_field>
</bit_field>
<bit_field name="Supportedlievels" optional="true" interpretation="A high value (1) for a
bit means the level is dupported." field type unsigied#"unsigned integer">
<sub field name="Level 1">
<bit range from index="0" to index="0" interpretation="Level|1l"/>
<value_setihoffset to_lower limit="false">
<valuésenum enum index="0" enum const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
</valué set>
</sub field>
<subs field name="Level 1B">
<bit_range from index="1" to_ index="1" interpretation="Level|1B"/>
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum_const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
</value_set>
</sub_field>
<bit_range from index="2" to_index="2" interpretation="Level 11"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NotSupported"/>
<value_enum enum_ index="1" enum_ const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="Level 12">
<bit_range from_ index="3" to_index="3" interpretation="Level 12"/>
<value_set offset _to_lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="Level 13">
<bit range from index="4" to index="4" interpretation="Level 13"/>
<value set offset to lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="Level 2">
<bit range from index="5" to index="5" interpretation="Level 2"/>



https://saenorm.com/api/?name=efd538f683413b62b9c63a252c0f3ef2

SAE INTERNATIONAL ASG060™A Page 173 of 237

<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NotSupported"/>
<value_enum enum_ index="1" enum const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="Level 21">
<bit_range from_ index="6" to_index="6" interpretation="Level 21"/>
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="Level 22">
<bit_range from_index:"7" to_indeX:"7" interpretation:"Level_ZZ"/>
<value set offset to lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="Level 3">
<bit range from index="8" to index="8" interpretation="Level|3"/>
<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="NotSupported! />
<value enum enum_ index="1" enum const="Supported"(>
</value set>
</sub_field>
<sub field name="Level 31">
<bit_range from_ index="9" to_index="9" interprebation="Level|31"/>
<value_set offset to_ lower limit="false">
<value_enum enum_index="0" enum_const=!NotSupported"/>
<value enum enum_ index="1" enum constsSupported"/>
</value_set>
</sub_field>
<sub_field name="Level 32">
<bit_range from index="10" to_index="10" interpretation="Levgel 32"/>
<value_set offset to_ lower limits"false">
<value_enum enum_index="Q"\enum const="NotSupported"/>
<value_enum enum_ index="@!' enum const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="Level 4">
<bit_range from indeXg"11" to_index="11" interpretation="Levgl 4"/>
<value_set offset_teo. lower limit="false">
<value enum enim index="0" enum const="NotSupported"/>
<value_enfimyenum_index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="Level 41">
<bit _range from index="12" to_ index="12" interpretation="Level 41"/>
<value )set offset_to_lower limit="false">
<value enum enum index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
&/spb_field>
<sub field name="Level 42">
<bit_range from_index:"l3" to_index="13" interpretation:"Lev31_42"/>
<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="NotSupported"/>

nau T} FESRERT]
=+ ot TSt TpPrortet

</value set>
</sub_field>
<sub_field name="Level 5">
<bit_range from index="14" to_ index="14" interpretation="Level 5"/>
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum_const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub_field name="Level 51">
<bit range from index="15" to index="15" interpretation="Level 51"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NotSupported"/>
<value_enum enum_ index="1" enum const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="Level 52">
<bit range from index="16" to index="16" interpretation="Level 52"/>
<value_set offset _to_lower limit="false">
<value_enum enum index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum_const="Supported"/>
</value_ set>
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</sub_field>
<sub_field name="Level 6">
<bit_range from index="17" to_ index="17" interpretation="Level 6"/>
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum_const="NotSupported"/>
<value enum enum_ index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub_field name="Level 61">
<bit range from index="18" to index="18" interpretation="Level 61"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NotSupported"/>
<value_enum enum_ index="1" enum const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="Level 62">
<bit range from index="19" to index="19" interpretation="Level 62"/>
<value_set offset _to_lower limit="false">
<value_enum enum index="0" enum const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
</value set>
</sub_field>
</bit_field>
<bit_field name="SupportedPresets" optional="true" interpretafioen="A|lhigh value (1) for a
bit means the preset is|supported." field type unsigned="unsigned short integer">
<sub_field name="LowLatency">
<bit_range from index="0" to_index="0" interpretdtion="LowLafency"/>
<value_set offset _to_lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_index="1" enum_const=!Supported"/>
</value_ set>
</sub_field>
<sub_field name="SlowComms">
<bit range from index="1" to index%"lM interpretation="SlowCpmms"/>
<value set offset to lower limit=%false">
<value_enum enum_ index="0"\eqgum const="NotSupported"/>
<value_enum enum_index="1"\enum const="Supported"/>
</value_set>
</sub_field>
<sub_field name="PersistentStare">
<bit range from indexz"2" to index="2" interpretation="PersifktentStare"/>
<value_set offset_to\lower limit="false">
<value_enum epfum- index="0" enum const="NotSupported"/>
<value enum e€nim index="1" enum const="Supported"/>
</value set>
</sub_field>
<sub field name="DriveVision">
<bit_rangésfrom index="3" to_ index="3" interpretation="DriveVision"/>
<valuelset offset to lower limit="false">
Kvdlue_enum enum_ index="0" enum_const="NotSupported"/>
<value enum enum index="1" enum const="Supported"/>
<Aralue_set>
</sub “field>
Jsub_field name="Manipulation">
<bit range from index="4" to index="4" interpretation="Manipplation"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="NotSupported"/>
<value_enum enum_ index="1" enum const="Supported"/>

</sub_field>
<sub_field name="BestQuality">
<bit range from index="5" to index="5" interpretation="BestQuality"/>
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="NotSupported"/>
<value_enum enum_ index="1" enum_const="Supported"/>
</value_ set>
</sub_field>
<sub_field name="Reserved">
<bit range from index="6" to index="11" interpretation="Reserved"/>
<value set offset to lower limit="false">
<value_range lower 1limit="0" lower limit type="inclusive" upper limit="63"
upper limit type="inclusive"/>
</value_set>
</sub_field>
<sub field name="ProgramSpecific">
<bit range from index="12" to_ index="15" interpretation="ProgramSpecific"/>
<value_set offset_to_lower limit="false">
<value_range lower_ limit="0" lower limit type="inclusive" upper_ limit="15"
upper limit type="inclusive"/>
</value set>
</sub_field>
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</bit_ field>
<fixed field name="GroupOfPicturesSupported" optional="true" interpretation="Boolean for
Group of Pictures support" field type="unsigned byte" field units="one">
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="FALSE"/>
<value_enum enum_indexz"l" enum_const:"TRUE"/>
</value_set>
</fixed field>
<fixed field name="GradualDecoderRefreshSupported" optional="true" interpretation="Boolean
(Periodic Intra Refresh) support" field type="unsigned byte" field units="one">
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="FALSE"/>
<value_enum enum_ index="1" enum_ const="TRUE"/>
</value_ set>
</fixed_ field>
<fixed field name="RegionOfInterestSupported" optional="true" interpretation="Boolean for
(foveation) support" field type="unsigned byte" field units="one">
<value_set offset_to_lower limit="false">
<value_enum enum_index="0" enum_const:"FALSE"/>
<value enum enum index="1" enum const="TRUE"/>
</value set>
</fixed field>

for Gradual Decoder Refresh

Region of Interest

</record>
</1list>
</body>
<footer |name="Footer" />

</message_d4f>

<message_def

<descriyg

more H264 encoded video
<header

<re

field units="one"/>
</r{
</heade
<body n{
<1lig

VisualSensorID value" f]

profile setting." field]

name="ReportH264VideoEncodingConfiguration" message_id="480D" is_comman
tion xml:space="preserve">This message is used to repoxnt the active conf

streams.</description>
name="JAUSApplicationLayerHeader">

ord name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" field type="unsigned shor

cord>

>

me="Body">
t name="H264ConfigurationList" optional=false">
<count_field min_count="0" max_ count="g5535" field type unsigned="unsign
<sequence name="H264ConfigurationSequence" optional="false">
<presence vector field type umsigned="unsigned byte"/>
<record name="H264ConfiguratigriRec" optional="false">
<presence_vector field\type unsigned="unsigned byte"/>
<fixed field name="SendorID" optional="false" interpretation="No
eld type="unsigned short f{nteger" field units="one"/>

<fixed field name="Profile" optional="true" interpretation="Enum

type="unsigned byte" fiield units="one">
<value_setwoffset to_lower limit="false">

<yalue enum
Kvalue enum
<value_ enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum

enum_index="0"
enum index="1"
enum_index="2"
enum_index="3"
enum_index="4"
enum_index="5"
enum index="6"
enum_index="7"
enum_index="8"
enum_index="9"

enum_const="Baseline"/>

enum const="ConstrainedBaseli
enum_const="Main"/>
enum_const="Extended"/>
enum_const="High"/>
enum_const="ProgressiveHigh"/
enum_const="ConstrainedHigh"/
enum_const="Highl0"/>
enum_const="High422"/>
enum_const="High444Predictive

LIl L

="false">
fguration for one or

[ integer"

bd short integer"/>

fe: Zero is not a valid

bration for h264

e"/>

/>

Ar-tre—e T
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum

</value set>
</fixed_field>

<fixed field name="Level" optional=

ol nion
o T

enum index="11"
enum_index="12"
enum_index="13"
enum_index="14"
enum_index="15"
enum index="16"
enum_index="17"
enum_index="18"
enum_index="19"
enum_index="20"

level." field type="unsigned integer" field units="one">
<value_set offset to lower limit="false">

<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum

enum index="0"
enum_index="1"
enum_index="2"
enum_index="3"
enum_index="4"
enum index="5"
enum_index="6"

i S
enum_const="High422Intra"/>
enum_const="High444Intra"/>

enum_const="CAVLC444"/>

TsT

enum_const="ScalableBaseline"/>
enum_const="ScalableConstrainedBaseline"/>

enum_const="ScalableHigh"/>

enum_const="ScalableConstrainedHigh"/>
enum_const="ScalableHighIntra"/>

enum_const="StereoHigh"/>
enum_const="MultiviewHigh"/>

"true"

enum_ const="Level 1"/>
enum_const="Level 1B"/>
enum_const="Level 11"/>
enum_const="Level 12"/>
enum_const="Level 13"/>
enum_ const="Level 2"/>
enum_const="Level 21"/>

interpretation="Enumeration for target h264
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hardware specific H264 settings.

<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
</value_ set>
</fixed_ field>

enum_index="7"
enum_index="8"
enum_index="9"
enum_index="10"
enum index="11"
enum_index="12"
enum_index="13"
enum_index="14"
enum_index="15"
enum index="16"
enum_index="17"
enum_index="18"
enum_index="19"

enum_const="Level 22"/>
enum_const="Level 3"/>

enum_const="Level 31"/>
enum_const="Level 32"/>
enum_const="Level 4"/>
enum_const="Level 41"/>
enum_const="Level 42"/>
enum_const="Level 5"/>
enum_const="Level 51"/>
enum_ const="Level 52"/>
enum_const="Level 6"/>
enum_const="Level 61"/>
enum_const="Level 62"/>

<fixed field name="Preset" optional="true" interpretation="Preconfigured settings for

implementation."” field type="unsigned byte" field units="one">

<value_set offset to lower limit="false">
<value enum enum index="0" enum const="LowLatency"/>

The actual values for each preset are not specified by the standard and are up to the

frames before sending a

on/off Gradual Decoder J

region of interest (fovd
RegionOfInterestParams 4

the random intra macrob]
short integer" field unf

of high bitrate window,

field units="percent">

<value enum enum_ index="1" enum const="SlowComms"/>
<value_enum enum_index="2" enum const="PersistentStare'y/
<value_enum enum_index="3" enum const="DriveVision}7/>
<value_enum enum_ index="4" enum const="Manipulati©n/>
<value enum enum_ index="5" enum const="BestQuality"/>
<value_enum enum_index="12" enum const="Prografm8pecific_
<value enum enum index="13" enum const="ProgramSpecific .
<value_enum enum_ index="14" enum_const="PregramSpecific_
<value_enum enum_index="15" enum consts’PregramSpecific_
</value set>
</fixed_field>
<fixed field name="GroupOfPictures" optiona¥="true"
key frame" field type="unsigned byte" field unitgs%one"/>
<fixed field name="GradualDecoderRefre§hOhOff" optional="true" i

interpretati

efresh, also called Periodic Intra Refresh." £ield type="unsigned byte"
<value_set offset to_ lower limits"false">
<value_enum enum_index="Q"\@num const="OFF"/>
<value_enum enum_ index="&!' enum const="ON"/>
</value_ set>
</fixed_ field>
<fixed field name="Region@fInterestOnOff" optional="true" interp
ation) encoding, if supported. M€ region of interest is specified by t

rray." field type="unsigned byte! field units="one">
<value_set offsét\fo lower limit="false">
<value_enfimyenum_index="0" enum_ const="OFF"/>
<value_enuml enum index="1" enum const="ON"/>
</value_ség>
</fixed field>
<fixed field name="IntraMacroRefresh" optional="true" interpreta
ock refresh; it prdgvides the refresh rate in Macroblocks per picture." £
ts="one">
<stale range real lower 1limit="0" real upper 1imit="100" int
</fiked field>
</regord>
<pé&cerd name="RegionOfInterestParams" optional="true">
<fixed field name="X Start" optional="false" interpretation="Hor
measired as percent of total image width from the left" field type="unsi

L"/>
p" />
vl/>
4u/>

n="Number of interim

terpretation="Turn
field units="one">

retation="Turn on/off
e

Fion="This parameter is
jeld type="unsigned

bger function="round"/>

fzontal start location
ned short integer"

field units="percent">

1 1 2 e I OO o
o Emezzac o reoTr—uprer—TImTT T T

</fixed field>

=

&ger function="round"/>

<fixed field name="Y Start" optional="false" interpretation="Vertical start location of
high bitrate window, measured as percent of total image height from the top" field type="unsigned short integer"

<scale range real lower limit="0" real upper 1limit="100" integer function="round"/>

</fixed_ field>
<fixed field name="Width" optional="false" interpretation="Width

of high bitrate

window, measured as percent of total image width" field type="unsigned short integer" field units="percent">
<scale_range real lower limit="0" real upper 1limit="100" integer function="round"/>

window , measured as

measured in kilobits

measured in kilobits

needed to completely

percent of

per second" field type="unsigned short integer" field units

per second" field type="unsigned short integer" field units

</fixed_field>

<fixed field name="Height" optional="false" interpretation="Height of high bitrate

total image height" field type="unsigned short integer" field units="percent">

<scale_range real lower limit="0" real upper 1limit="100" integer_ function="round"/>

</fixed_field>

<fixed field name="HighBitRate" optional="false" interpretation="Bitrate of ROI window,

="one"/>

<fixed field name="LowBitRate" optional="false" interpretation="Bitrate of ROI window,

="one"/>
</record>

<record name="GradualDecoderRefreshParams" optional="true">

<fixed field name="GDR Duration" optional="false" interpretation=
refresh the image" field type="unsigned short integer" field units="one"/>

"The number of frames
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that need to be transmitted before starting a new GDR cycle.

<fixed field name="GDR Interval" optional="false" interpretation="The number of frames

the duration" field type="unsigned short integer" field units="one"/>

</record>
</sequence>

</list>

</body>
<footer

name="Footer"/>

</message_def>

</output_set>
</message_set>

<internal_events_set/>
<protocol behavior is_stateless="false">
<start state machine name="digitalVideo.visualSensor.accessControl.events.transport.ReceiveFSM"
state name="Receiving.Ready.NotControlled"/>
<start state machine name="digitalVideo.visualSensor.accessControl.events.transport.SendFsSM"

state name="Sending"/>

Note that the interval must be greater than or equal to

<state_machine name="digitalVideo.visualSensor.accessControl.events.transport.ReceiveFsSM">
<state name="Receiving" initial state="Ready">

<state name="Read

initial state="NotControlled">

<std

interpretation="envelopq

interpretation="transpo]

ReportH264VideoEncoding

interpretation="envelopq

interpretation="transpoy

ReportH264VideoEncoding

<st4g

te name="NotControlled" initial state="Available">
<state name="Available">
</state>
<state name="NotAvailable">
</state>
<default state>
<transition name="digitalVideo.visualSensor.accessControl{events.tra
<parameter type="QueryH264VideoEncodingCapabilities™ value="msg"
d query message"/>
<parameter type="Receive.Body.ReceiveRec" value¥'"transportData"
t data"/>
<internal/>
<action name="sendReportH264VideoEncodingCapabilities" interpret
apabilities message to the original requestor"%
<argument value="msg"/>
<argument value="transportDatal/
</action>
</transition>
<transition name="digitalVideo.visuwalSensor.accessControl.events.tra
<parameter type="QueryH264VideoEncodingConfiguration" value="msg
d query message"/>
<parameter type="Receive\Body.ReceiveRec" value="transportData"
t data"/>
<internal/>
<action name="sen@ReportH264VideoEncodingConfiguration" interpre
onfiguration message to ,the” original requestor">
<argument walue="msg"/>
<argumentiwalue="transportData"/>
</action>
</transition®
</default_staté&x
</state>
te name="Confrolled" initial_ state="Available">
<state names"Available">
</state>
<statie’ name="NotAvailable">
</state>
<default state>

N

sport.Receive">

htion="Send a

sport.Receive">

Fation="Send a

T

msg"

-
Tt

value="

= e TRR PR B IR : 1 =
TrenSTTTIoT—roat SrogTta TV e TSteTroen Tner

<parameter type="SetH264VideoEncodingConfiguration”

E=raey =

interpretation="enveloped set message"/>

<parameter type="Receive.Body.ReceiveRec" value="transportData"

interpretation="transport data"/>
<guard condition="isControllingClient ( transportData )" interpretation="True if the
command message was received from the client currently controlling this component"/>

<internal/>

<action name="setH264VideoEncodingConfig" interpretation="Update

configuration if valid for the specified sensor ID">

<argument value="msg"/>
</action>

sport.Receive">

the H264 encoding

<action name="sendConfirmSensorConfiguration" interpretation="Send
sendConfirmSensorConfiguration message with confirmation or error code for each specified sensor ID">

<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>

<transition name="digitalVideo.visualSensor.accessControl.events.transport.Receive">

<parameter type="QueryH264VideoEncodingCapabilities" value="msg"

interpretation="enveloped query message"/>

<parameter type="Receive.Body.ReceiveRec" value="transportData"

interpretation="transport data"/>
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<internal/>
<action name="sendReportH264VideoEncodingCapabilities" interpretation="Send a
ReportH264VideoEncodingCapabilities message to the original requestor">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<transition name="digitalVideo.visualSensor.accessControl.events.transport.Receive">
<parameter type="QueryH264VideoEncodingConfiguration" value="msg"
interpretation="enveloped query message"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"
interpretation="transport data"/>
<internal/>
<action name="sendReportH264VideoEncodingConfiguration" interpretation="Send a
ReportH264VideoEncodingConfiguration message to the original requestor">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
</default state>

</state>
<default state>
</default_state>
</state>

</state>

</state machine>
<state machine rjame="digitalVideo.visualSensor.accessControl.events.transport{8endFsM">

<state name#"Sending">
</state>

</state_machine>

</protocol behavior
</service def>

A8 PORTMAPPER|

<?xml version="1.0" encqding="UTF-8" standalone="yes"?>
<service def name="PortNapper" id="urn:jaus:jss:environmefitiSensing:PortMapper" version="2.0" xmlps="urn:jaus:jsidl:1.1"
xmlns:ns2="urn:jaus:jsiql:plus">
<description xml:spdce="preserve">A port mapping service is required to support streaming of|data from a device
residing on a different |subnet. For example, a digital resource such as a video or audio stream {flescribed by an RTSP
endpoint may be on a nefwork internal to the host\platform. However, a controller or other clienf may reside on a
different external netwdqrk. The Port Mapper Service allows for the bridging of these two networkf, such that the stream
is accessible on the exflernal facing networke Bffectively, the stream source uses to the Port Mapper to request port
forwarding, such that aily traffic received/on“the external facing IP address and port is redirecfed by the service
implementation to the sf{ream host on thegintérnal IP address and port. The stream source can theh use the external IP
and port in its discovefy registration, process. Note that the implementation of the Port Mapper pust have access to
both networks.</description>
<assumptions xml:spdce="preservé!!>Messages may be delayed, lost, or reordered.</assumptions>
<references>
<inherits_ from rjame="events" id="urn:jaus:jss:core:Events" version="1.1"/>
</references>
<message_set>
<input_set>
<message def name="CancelPortMapping" message id="080B" is command="false">
<description xml:space="preserve">This message is sent to cancel any mapping to the endpoint specified
in the message.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessagelID" optional="false" field type="unsigned short integer"

field units="one"/>
</record>
</header>
<body name="Body">
<record name="RequestPortMappingRec" optional="false">
<fixed_ field name="SocketType" optional="false" field type="unsigned byte" field units="one">
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum_const="UDP"/>
<value_enum enum_ index="1" enum const="TCP"/>
</value_set>
</fixed field>
<fixed field name="IPAddr" optional="false" interpretation="IPv4 address of endpoint port to
which PortMapper will map, in network byte order" field type="unsigned integer" field units="one"/>
<fixed field name="Port" optional="false" field type="unsigned short integer"
field units="one"/>
</record>
</body>
<footer name="Footer"/>
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</message_def>
<message def name="RequestPortMapping" message id="080C" is command="false">
<description xml:space="preserve">This message is sent to request a port mapping at the network gateway
(node hosting the PortMapper) such that network packets arriving on the gateway’s mapped port are forwarded to the
endpoint specified in this request.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
<fixed_ field name="MessageID" optional="false" field type="unsigned short integer"
field units="one"/>
</record>
</header>
<body name="Body">
<record name="RequestPortMappingRec" optional="false">
<fixed field name="SocketType" optional="false" field type="unsigned byte" field units="one">
<value set offset to lower limit="false">
<value_enum enum_ index="0" enum const="UDP"/>
<value_enum enum_index="1" enum const="TCP"/>
</value_set>
</fixed_field>
<fixed field name="IPAddr" optional="false" interpretation="IPv4 address of endpoint port to
which PortMapper will mgp, in network byte order" field type="unsigned integer" field units="one|'/>
<fixed field name="Port" optional="false" field type="unsigned short~iptgger"

field units="one"/>
</rgcord>
</body>
<footer [name="Footer"/>
</message_d4f>
<message_def name="QueryPortMappings" message_id="2815" is_ command="fadse">
<descrigtion xml:space="preserve">This message is sent to request = list of all furrent
mappings</description>
<header |[name="JAUSApplicationLayerHeader">
<reqord name="HeaderRec" optional="false">
<fixed_ field name="MessageID" optional="false" field type="unsigned shorf integer"
field units="one"/>
</rgcord>
</headeq>
<body ngme="Body"/>
<footer |[name="Footer"/>
</message_d4f>
</input set>
<output_set>
<message def name="GrantPortMapping" message\ld="080E" is command="false">
<descrigtion xml:space="preserve">The ‘GrantPortMapping message is sent in responge to the
RequestPortMapping messdge. GrantPortMapping contains\both the requested endpoint that was specified in the request,
and the mapped endpoint |on the external-facing nefwqrk.</description>
<header |name="JAUSApplicationLayerHeader">
<redord name="HeaderRec" Jdgtional="false">
<fixed_ field name="Me&sageID" optional="false" field type="unsigned shorf integer"
field units="one"/>
</rgcord>
</headeq>
<body ngme="Body">
<sequence name="GrantPortMappingSeq" optional="false">
<record Jame="RequestPortMappingRec" optional="false">
<ff#xed field name="SocketType" optional="false" field type="unsigned|byte"
field units="one">
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="UDP"/>
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</value set>
</fixed_field>
<fixed field name="IPAddr" optional="false" interpretation="IPv4 address of endpoint port
to which PortMapper will map, in network byte order" field type="unsigned integer" field units="one"/>
<fixed field name="Port" optional="false" field type="unsigned short integer"
field units="one"/>
</record>
<record name="GrantPortMappingRec" optional="false">
<fixed_field name="IPAddr" optional="false" interpretation="IPv4 address of client side
mapping of endpoint, in network byte order" field type="unsigned integer" field units="one"/>
<fixed field name="Port" optional="false" field type="unsigned short integer"
field units="one"/>
</record>
</sequence>
</body>
<footer name="Footer"/>
</message_def>
<message def name="ReportPortMappings" message id="4815" is command="false">
<description xml:space="preserve">This message is includes a list of all current
mappings.</description>
<header name="JAUSApplicationLayerHeader">
<record name="HeaderRec" optional="false">
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<fixed field name="MessageID" optional="false" field type="unsigned short integer"

field units="one"/>
</record>
</header>
<body name="Body">
<sequence name="MappingSeqg" optional="false">
<record name="RequestPortMappingRec" optional="false">

<fixed_ field name="SocketType" optional="false" field type="unsigned byte"

field units="one">
<value set offset to lower limit="false">
<value_enum enum_ index="0" enum const="UDP"/>
<value_enum enum_index="1" enum const="TCP"/>
</value_set>

</fixed_field>

<fixed field name="IPAddr" optional="false" interpretation="IPv4 address of endpoint port
to which PortMapper will map, in network byte order" field type="unsigned integer" field units="one"/>

<fixed field name="Port" optional="false" field type="unsigned short integer"
field units="one"/>
</record>
<record name="GrantPortMappingRec" optional="false">

<fixed field name="IPAddr" optional="false" interpretation="IPv4 addfess of client side

mapping of endpoint, in|network byte order" field type="unsigned integer" field units="one"/>
<fixed_ field name="Port" optional="false" field type="unsigned(short|integer"

field units="one"/>
</record>
</sqquence>
</body>
<footer |[name="Footer"/>
</message_d4f>
</output_set>
</message_set>
<internal_events_sef/>
<protocol behavior 1s_stateless="false">
<start state ma¢hine name="events.transport.ReceiveFSM" state Qame="Receiving.Ready"/>
<start state ma¢hine name="events.transport.SendFSM" state name="Sending"/>
<state_machine rjame="events.transport.ReceiveFSM">
<state nameg"Receiving" initial state="Ready">
<state nfame="Ready">
<default state>
<transition name="events.transport.Receive">
<parameter type="RequestPortMapping" value="msg"/>
<parameter type="Receive.Body.,ReceiveRec" value="transportData"/>
<internal/>
<action name="createMappedPort" interpretation="Assign an external afldress and port to the
endpoint specified in tl}e message and begin forwafdihg traffic received on that port">
<argument value=s"msg"/>
<argument valde="transportData"/>
</action>
<action name="sendGrantPortMapping" interpretation="Send a Grant Porf Mapping message to
the requesting client">
<argumé&nt value="msg"/>
<argument value="transportData"/>
</action>
</transition>
<trangitsen name="events.transport.Receive">
<pérameter type="CancelPortMapping" value="msg"/>
Zparameter type="Receive.Body.ReceiveRec" value="transportData"/>
Kinternal/>
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of active maps">
<argument value="msg"/>
</action>
</transition>
<transition name="events.transport.Receive">
<parameter type="QueryPortMappings" value="msg"/>
<parameter type="Receive.Body.ReceiveRec" value="transportData"/>
<internal/>
<action name="sendReportPortMappings" interpretation="Send a Report Port Mappings message
to the requesting client">
<argument value="msg"/>
<argument value="transportData"/>
</action>
</transition>
</default_state>
</state>
</state>
</state_machine>
<state_machine name="events.transport.SendFSM">
<state name="Sending">
</state>
</state machine>
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</protocol behavior>
</service def>

5.2 RangeSensor

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<service def name="RangeSensor" id="urn:jaus:jss:environmentSensing:RangeSensor" version="2.0"

xmlns="urn:jaus:jsidl:1.1" xmlns:ns2="urn:jaus:jsidl:plus">

<description xml:space="preserve">The function of the Range Sensor Service is to provide

information from proximity sensors. This service will output the location of various
Data Points with a certain measure of accuracy. A given Range Sensor service may be
comprised of one to many actual physical sensors or technologies. Each sub-sensor
can be assigned (by the developer) a unique Sensor ID. When appropriate, the
reserved Sensor ID of 0 may be used to refer to all sensors attached to a given
Range Sensor Service.
The Data Points are m
expressed in terms of
meters, along the lind
(sensor’s origin) to {
the line from the sen{
z-axils in the right h4
radians, that the 1lind
the sensor’s y-axis if
Each data point has aj
those sensor technolo
ID values; however, s
Range Sensor Service.
IDs may repeat in a gj
No semantic value sho
Point ID behavior sho
technology and is meaf
parties can agree upoj

=] £k L e i . . <

range, bearing and inclination. Range is the distance, in
from the origin of the sensor’s native coordinate system
he specified point. Bearing is the angle, in radians, that
or’s origin to the specified point makes about the sensor’s
nded sense (Figure 2). Inclination is the the angle, in
from the sensor origin to the specified point makes about
the right handed sense (Figure 2).
optional ID parameter. This parameter is provided for
ies which may assign and/or track entities based on unigue
ch tracking capabilities are not required for a compliant
The behavior of the data point ID is not specifiedf i.é.,
ven report and IDs may persist from one report tosamother.
1d be placed on the ID values in a generalized,wawp. Data
1d be derived from the underlying sensor or algerithm
ly provided to be used in those situations whére mutiple
the behavior and semantics of the ID values:

Data from the range sqg
format, different quei
the kind of data comp{
Report Range Sensor C4g
compression algorithm
message indicating an

nsor can be reported in both a compressed ahd uncompressed
y and report messages are provided for.each exchange and
ession supported by the service is repérted in the
pabilities message. Requests for unsSupported data

will result in the generation off(a Report Sensor Error
unsupported compression requests.

xpress the bearing, inclinations and range terms with respect
oordinate system or the veh%ole coordinate system if coordinate
ed. The Query Sensor Geometyric Properties message can be
geometric relationship Petween the sensor and the vehicle

ee possible coordinate\'xesponses are possible: (a)

now the sensor’s p@gsSition, (b) the sensor coordinate

espect to the veliclé and (c) the sensor is attached
hese cases are supported by the Report Sensor Geometric

are described \therein.</description>

The range sensor can 4
to either its native
transforms are supporf
used to determine the
coordinate system. Thi
the service does not
system is fixed with {
to some manipulator. 7
Properties message an

<assumptions xml:spdce="preservé€!!>Messages may be delayed, lost, or reordered.</assumptions>
<references>

<inherits_from rjame="accessControl" id="urn:jaus:jss:core:AccessControl" version="1.1"/>
</references>

<message_ set>
<input_set>
<message def name="SetRangeSensorConfiguration" message 1d="0802" is command="true">
<description xml:space="preserve">This message is used to set the range sensors’ current configuration.
Configuration is based off of each range sensor’s capabilities as described in the Report Range Sensor Capabilities
message. This message shall cause the receiving service to reply to the sender with a Confirm Range Sensor
Configuration message. If the configuration specified is invalid for a given sensor ID, the confirm message shall
contain an Range Sensor Error Record for the given Sensor ID however other, valid, configurations specified shall be
set (i1if they exist).</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<sequence name="RangeSensorConfigurationSequence" optional="false">
<record name="RequestIdRec" optional="false">
<fixed field name="RequestID" optional="false" field type="unsigned byte"

field units="one"/>
</record>
<list name="RangeSensorConfigurationList" optional="false">
<count_field min_count="0" max count="65535" field type unsigned="unsigned short integer"/>
<record name="RangeSensorConfigurationRec" optional="false">
<presence vector field type unsigned="unsigned short integer"/>

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor. Zero is
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not a valid ID in this message."

field type="unsigned short integer" field units="one">
<value_set offset_to_lower limit="false">
<value_range lower_ limit="1" lower limit_ type="inclusive" upper limit="65535"
upper limit type="inclusive"/>
</value set>
</fixed_field>
<fixed field name="HorizontalFieldOfViewStartAngle" optional="true"
field type="unsigned integer" field units="radian">
<scale_range real lower 1imit="-3.141592653589793"
real upper 1imit="3.141592653589793" integer function="round"/>
</fixed_field>
<fixed field name="HorizontalFieldOfViewStopAngle" optional="true" field type="unsigned
integer" field units="radian">
<scale_range real lower 1imit="-3.141592653589793"
real upper 1imit="3.141592653589793" integer function="round"/>
</fixed_field>
<fixed field name="VerticalFieldOfViewStartAngle" optional="true" field type="unsigned
integer" field units="radian">
<scale_range real lower 1imit="-3.141592653589793"
real upper 1imit="3.141592653589793" integer function="round"/>
</fixed_field>
<fixed field name="VerticalFieldOfViewStopAngle" optional="txue"™ field type="unsigned

integer" field units="rgdian">
<scale_range real lower 1imit="-3.141592653589793"
real upper 1imit="3.141%492653589793" integer function="round"/>
</fixed_field>
<fixed field name="UpdateRate" optional="true" field 'type="unsighed short integer"
field units="hertz">
<scale_range real lower limit="0" real upper I¥mit="1000"
integer function="round'|/>
</fixed_field>
<fixed field name="MinimumRange" optional="€rue" field type="unsjgned integer"
field units="meter">
<scale_range real lower limit="0" %&al upper 1imit="1000000.p"
integer function="round'|/>
</fixed_field>
<fixed field name="MaximumRange" opfional="true" field type="unsjgned integer"
field units="meter">
<scale_range real lower dimit="0" real upper 1imit="1000000.p"
integer function="round'|/>
</fixed_field>
<fixed field name="SensonrState" optional="true" field type="unsigned byte"
field _units="one">
<value_set offsét\fo lower limit="false">
<value_enfimyenum_index="0" enum_ const="Active"/>
<value enum enum index="1" enum const="Standby"/>
<valuéyenum enum_index="2" enum const="Off"/>
</value.set>
</fixed field>
</record>
</list>
</sgquence>
</body>
<footer [name="Footer" />
</message d4f>
<message_def namész"QuerySensorGeometricProperties" message id="2805" is command="falge">
<descrigtionwml:space="preserve">This message shall cause the
receiving component foreply to the requestor with a Report
Sensor Geometric Propewsts T erere—<r/ch rHettorr
<header name="AppHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessagelID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<list name="SensorIdList" optional="false">
<count_field min_ count="0" max count="65535" field type unsigned="unsigned short integer"/>
<record name="SensorIDQueryRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor being
queried. Zero is used to query all sensors associated with this service." field type="unsigned short integer"
field units="one">

<value_set offset _to_lower limit="false">
<value enum enum index="0" enum const="AllSensors"/>
<value range lower limit="1" lower limit type="inclusive" upper 1imit="65535"

upper limit type="inclusive" interpretation="Specific ID to be queried"/>
</value_set>
</fixed field>
</record>
</list>
</body>
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<footer name="Footer"/>
</message_def>

<message_def name="QueryRangeSensorCompressedData" message_1id="2804" is command="false">

<description xml:space="preserve">This message shall cause the
receiving service to reply to the requestor with a Report Range
Sensor Compressed 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. The third field specifies which coordinate system
the data should be reported in, either the sensor’s native
coordinate system or, if supported, a coordinate system specified
by a Set Specified Sensor Coordinate System message. The fourth
field specifies the data compression algorithm. Three compression
algorithms are supported: DEFLATE, bzip2 and LZMA.</description>

<header name="AppHeader">

<record name="HeaderRec" optional="false">

<fixed_ field name="MessageID" optional="false" interpretation="A two byte field to hold the

message ID of a message" field type="unsigned short integer" field units="one"/>

</record>
</headef>
<body ngme="Body">

<ligt name="QueryRangeSensorCompressedDatalList" optional="false">
<count_field min_count="0" max_ count="65535" field type unsigneds"unsign
<record name="QueryRangeSensorCompressedDataRec" optional="falsgM>
<fixed field name="SensorID" optional="false" interpretatiémn="ID of
queried. Zero is used tq query all sensors associated with this service." field type=!lInsigned s
field _units="one">
<value_set offset to lower limit="false">
<value enum enum_ index="0" enum const="Al¥S€nsors"/>
<value_range lower limit="1" lower limitytype="inclusive" up
ive" interpretation="Specific ID to be queried"/>
</value_set>
</fixed_field>
<fixed field name="ReportCoordinateSystem! oOptional="false" field ty

upper limit type="inclu

field units="one">
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" &num const="Native Coordinate Sys
<value_enum enum_index="4'enum const="Vehicle Coordinate Sy
</value set>
</fixed_field>
<fixed field name="DataCompregsion" optional="false" field type="uns
field _units="one">
<value_set offset toldwer limit="false">
<value_enum efium>index="0" enum_const="None"/>
<value enum .enum index="1" enum const="DEFLATE"/>
<value_enudm enum_index="2" enum const="bzip2"/>
<value enim enum index="3" enum const="LZMA "/>
</value_ set>
</fixed_ fiel@>
<fixed field .name="QueryPresenceVector" optional="false" field type=

bd short integer"/>

fhe sensor being
ort integer"

per 1imit="65535"

be="unsigned byte"

fem" />
Etem" />

i gned byte"

'unsigned short

integer" field units="ofe"/>
</record>
</1list>
</body>
<footer |name&Footer" />
</message_d4f>
<message_def mame="QueryRangeSensorData" message_ 1d="2803" is_command="false">
<descripror—mmirspree—lpresenrel>Tir-a—messaoe—shatt—eatse—thr

receiving service to reply to the requestor with a Report
Range Sensor 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. The second field specifies which coordinate
system the data should be reported in, either the sensor’s
native coordinate system or, if supported, a coordinate system
specified by a Set Specified Sensor Coordinate System message.</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">

<fixed field name="MessageID" optional="false" interpretation="A two byte field to hold the

message ID of a message" field type="unsigned short integer" field units="one"/>
</record>

</header>

<body name="Body">

<list name="QueryRangeSensorDatalist" optional="false">

<count_field min_count="0" max count="65535" field type unsigned="unsigned short integer"/>

<record name="QueryRangeSensorDataRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor being

queried.
field units="one">

Zero is used to query all sensors associated with this service." field type="unsigned short integer"
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<value_set offset to lower limit="false">
<value enum enum index="0" enum const="AllSensors"/>
<value_range lower_ limit="1" lower limit_ type="inclusive" upper_ limit="65535"
upper limit type="inclusive" interpretation="Specific ID to be queried"/>
</value set>
</fixed_field>
<fixed field name="ReportCoordinateSystem" optional="false" field type="unsigned byte"
field _units="one">
<value_set offset to lower limit="false">
<value_enum enum index="0" enum const="Native Coordinate System"/>
<value_enum enum index="1" enum const="Vehicle Coordinate System"/>
</value_set>
</fixed field>
<fixed field name="QueryPresenceVector" optional="false" field type="unsigned short
integer" field units="one"/>
</record>
</list>
</body>
<footer name="Footer"/>
</message def>
<message_def name="QueryRangeSensorCapabilities" message_ id="2801" is_ command="false|>
<descrigtion xml:space="preserve">This message shall cause the
receiving service to|reply to the requestor with a Report
Range Sensor Capabiljties message. A logical AND shall be
performed on the regqyested presence vector and that
representing the avajlable fields from the responder.
The resulting messaggq shall contain the fields indicated
by the result of thig logical AND operation.</description>
<header |name="AppHeader">
<redord name="HeaderRec" optional="false">
<fixed field name="MessageID" optional="false" interpxetation="A two byte field to hold the
message ID of a message'| field type="unsigned short integer" field units="owe"/>
</rgcord>
</headey>
<body ngme="Body">
<ligt name="RangeSensorCapabilitiesList" optional="false">
<count_field min_count="0" max count="65535! field type unsigned="unsigng¢d short integer"/>
<record name="QueryRangeSensorCapabilitiesRec" optional="false">
<fixed field name="SensorID" optidmal="false" interpretation="ID of fhe sensor being
queried. Zero is used tq query all sensors associated with this service." field type="unsigned short integer"
field units="one">

<value_set offset_to_lower“limit="false">
<value_enum enum Iwdex="0" enum const="AllSensors"/>
<value_range lowex)limit="1" lower limit type="inclusive" upper 1limit="65535"
upper limit type="inclugive" interpretation="Specifie ID to be queried"/>
</value_ set>
</fixed field>
<fixed field name="QueryPresenceVector" optional="false" field type=[unsigned short
integer" field units="one"/>
</record>
</1lqst>
</body>
<footer |[name="Footex' />
</message_d4f>
<message def names"QueryRangeSensorConfiguration" message id="2802" is command="falsg">
<descrigtion ‘Ml space="preserve">This message shall cause the
receiving service to|reply~to the requestor with a Report
Range Sensor Configufatioh message. A logical AND shall be
performed on the requested—er r or—ara—thert—repe e
the available fields from the responder. The resulting message
shall contain the fields indicated by the result of this logical
AND operation.</description>
<header name="AppHeader">
<record name="HeaderRec" optional="false">
<fixed field name="MessagelID" optional="false" interpretation="A two byte field to hold the
message ID of a message" field type="unsigned short integer" field units="one"/>
</record>
</header>
<body name="Body">
<list name="RangeSensorConfigurationList" optional="false">
<count_ field min count="0" max count="65535" field type unsigned="unsigned short integer"/>
<record name="QueryRangeSensorConfigurationRec" optional="false">
<fixed_ field name="SensorID" optional="false" interpretation="ID of the sensor being
queried. Zero is used to query all sensors associated with this service." field type="unsigned short integer"
field units="one">

<value_set offset to lower limit="false">
<value enum enum index="0" enum const="AllSensors"/>
<value_range lower_ limit="1" lower limit_ type="inclusive" upper_ limit="65535"
upper limit type="inclusive" interpretation="Specific ID to be queried"/>
</value set>
</fixed_field>
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<fixed field name="QueryPresenceVector" optional="false" field type="unsigned short
integer" field units="one"/>
</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
</input_set>
<output_set>
<message def name="ConfirmSensorConfiguration" message id="0801" is command="false">
<description xml:space="preserve">This message is used to notify a client component that the
configuration has been received with the values specified in the corresponding set message with Request ID matching the
value of field 1 of this message. If the specified configuration request is deemed valid, the SensorIdRec is returned
with the matching SensorID (or illuminatorID) of the
sensor (or illuminator) for which the configuration was successfully
set. If the requested configuration is invalid, one of the ErrorRec
types shall be returned (depending on the source message) with
an error code and description of the configuration setting which
was deemed invalid.</description>
<header name="AppHeader">
<redord name="HeaderRec" optional="false">
<fixed field name="MessagelID" optional="false" interpretation="A two~byt¢ field to hold the
message ID of a message'| field type="unsigned short integer" field units="one"/>
</rgcord>
</headef>
<body ndme="Body">
<sequence name="ConfirmSensorConfigurationSequence" optional="falge">
<record name="RequestIdRec" optional="false">
<fixed field name="RequestID" optional="false" field type="unsigned pyte"

field units="one"/>
</record>
<list name="ConfirmSensorList" optional="false">
<count_field min_ count="0" max count="65535" \ield type unsigned="unpigned short integer"/>
<variant name="ConfirmSensorConfigurationVahiant" optional="false">
<vtag field min count="0" max count="79" ‘field type unsigned="unsjgned byte"/>
<record name="SensorIdRec" optional=l"false">
<fixed field name="SensorID" opfional="false" interpretation{"ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned sHert integer" field units="one">
<value_set offset to.lgwer limit="false">
<value range low&r™ limit="1" lower limit type="inclupive"
upper 1imit="65535" uppqr limit type="inclusive"/>
</value_set>
</fixed field>
</record>
<record name="RangeSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation{"ID of the sensor.
Zero is not a valid ID in this message." fieldytype="unsigned short integer" field units="one">
<valuesset offset to_lower limit="false">
svalue_range lower limit="1" lower limit type="inclupive"
upper 1limit="65535" uppgr limit type="inElusive"/>
</value_ set>
<Afixed field>
<fixed_ field name="RangeSensorErrorCode" optional="false" fipld type="unsigned
byte" field units="one"
<value set offset to lower limit="false">
<value_enum enum index="0" enum const="Unknown Sensof ID"/>
<value_enum enum_index="1" enum const="Invalid Horizpntal Field of View"/>
<value_enum enum index="2" enum const="Invalid Vertifal Field of View"/>

1 o uou PTE T o "
o e ert—reh e el terrettd—bredett Rate"/>

<value_enum enum_ index="4" enum const="Invalid Sensor Range"/>
<value_enum enum index="5" enum const="Invalid Sensor State"/>
<value_enum enum_index="6" enum const="Multiple Invalid Parameters"/>
<value_enum enum index="255" enum const="Unknown Error / Fault"/>
</value_ set>
</fixed_ field>
<variable length string name="ErrorMessage" optional="false">
<count field min count="0" max count="255" field type unsigned="unsigned
byte"/>
</variable length string>
</record>
<record name="VisualSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclusive"
upper 1imit="65535" upper limit type="inclusive"/>
</value_set>
</fixed field>
<fixed field name="VisualSensorErrorCode" optional="false" field type="unsigned
byte" field units="one">
<value_set offset to lower limit="false">
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<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
</value_ set>

</fixed field>

enum_index="0"
enum_index="1"
enum_index="2"
enum_index="3"
enum index="4"
enum_index="5"
enum_index="6"
enum_index="7"
enum_index="8"
enum index="9"
enum_index="10"
enum_index="11"
enum_index="12"
enum_index="13"
enum index="14"
enum_index="15"
enum_index="16"

enum_const="Unknown
enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum const="Invalid
enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum const="Invalid
enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum_const="Invalid
enum const="Invalid
enum_const="Invalid
enum_const="Multipl

Sensor ID"/>

Sensor State"/>

Zoom Mode" />

Zoom Value"/>

Focus Mode"/>

Focus Value"/>

White Balance"/>
Imaging Mode"/>

Exposure Mode"/>

Metering Mode"/>
Shutter Speed"/>
Aperture Value"/>
Light Sensitivity"/>
Image Stabilization"/>
Horizontal FOV"/>
Vertical FOV"/>

e Invalid Parameters"/>

enum_index="255" enum_const="Unknown Error / Fault"/>

byte"/>

byte" field units="one"

<variable length_ string name="ErrorMessage" optional="false"

<count field min count="0" max count="255" field type unfigned="unsigned

</variable length string>
</record>
<record name="DigitalVideoSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation{"ID of the sensor.
Zero i1s not a valid ID in this message." field type="unsigned short integer" field-lnnits="one">

<value_set offset to lower limit="false!>
<value_range lower_ limit="1" lowes Iimit_ type="inclupive"
upper 1imit="65535" uppqr limit type="inclusive"/>

</value_set>

</fixed field>
<fixed field name="DigitalVideoErr@hkCbde" optional="false" fleld type="unsigned

<value_set offset to_ lowersdmit="false">

<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value enwh
<valug_ehum
</value ,set>

</fixed field>
<variableidength_ string name="ErrorMessage" optional="false"

enum_index=™M0"
enum_index="1"
enum. ipgdex="2"
enum\IMdex="3"
epum_index="4"
egum index="5"
enum_index="6"
enum_index="7"

enum_const="Unknown
enum_const="Invalid
enum_const="Invalid
enum const="Requeste
enum_const="Requeste
enum_const="Invalid
enum_const="Invalid
enum_const="Multiple

Sensof ID"/>
Minimpm Bit Rate"/>
Maximpm Bit Rate"/>
d Frape Rate Too Low"/>
d Frape Rate Too High"/>
Frame|Size"/>
Format"/>

Invalid Parameters"/>

enum_index="255" enum const="Unknown Errpr / Fault"/>

<cQunt field min_count="0" max count="255" field type unpigned="unsigned

byte"/>
</%ariable length string>
</regeord>
<reeot¥d name="AnalogVideoSensorErrorRec" optional="false">
<fixed field name="SensorID" optional="false" interpretation{"ID of the sensor.
Zero is not a valid ID in thiswmessage." field type="unsigned short integer" field units="one">

<value_set offset to lower limit="false">
<value range lower limit="1" lower limit type="inclupive"
upper 1imit="65535" uppgqridimit type="inclusive"/>

-

byte" field units="one">

byte"/>

N
[ommoy =

</fixed field>
<fixed field name="AnalogVideoErrorCode" optional="false" field type="unsigned

<value_set offset_to_lower limit="false">
<value_enum enum index="0" enum const="Unknown Sensor ID"/>
<value_enum enum index="1" enum const="Invalid Format"/>
<value_enum enum_indexz"255" enum_const:"Unknown Error / Fault"/>

</value_set>

</fixed field>
<variable length string name="ErrorMessage" optional="false">

<count field min count="0" max count="255" field type unsigned="unsigned

</variable length string>

</record>

<record name="StillImageSensorErrorRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.

Zero is not a valid ID in this message.’

field type="unsigned short integer" field units="one">
<value_set offset_to_lower limit="false">
<value_range lower_ limit="1" lower limit_ type="inclusive"
upper 1imit="65535" upper limit type="inclusive"/>

</value set>

</fixed_field>
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field units="one">

<fixed field name="StillImageErrorCode" optional="false" field type="unsigned byte"

<value_set offset_to_lower limit="false">

<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
</value_ set>
</fixed_ field>

enum_index="0"
enum index="1"

enum_const="Unknown Sensor ID"/>
enum_const="Invalid Frame Size"/>
enum_index="2" enum const="Invalid Format"/>
enum_index="3" enum const="Multiple Invalid Parameters"/>
enum_index="255" enum_const="Unknown Error / Fault"/>

<variable length string name="ErrorMessage" optional="false">
<count field min count="0" max count="255" field type unsigned="unsigned
byte"/>
</variable length string>

</record>

<record name="H264VideoEncodingErrorRec" optional="false">

<fixed field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value_set offset to lower limit="false">

<value range lower limit="1" lower limit type="inclusive"

upper 1imit="65535" upp{

field type="unsigned byt

r limit type="inclusive"/>

</value_set>
</fixed field>

<fixed field name="H264VideoEncodingErrorCode" option@i='falge"
e" field units="one">

<value_set offset to lower limit="false">

<value_ enum
<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum
<value_enum
</value set>
</fixed_field>

Sensof ID"/>
Profile"/>
Presef"/>

enum_index="0"
enum_index="1"
enum_index="2"

enum_const=".UnKnown
enum_const="Tnvalid
enum_const="Invalid

enum_index="3" enum cen$t="Invalid GrouppfPictures"/>
enum_index="4" enum~censt="Invalid GDR"/
enum_index="5" enum¥{const="Invalid RegiopOfInterest"/>

enum_index="6" emum const="Invalid IntraMacroRefresh"/>
enum_index="25§" _enum const="Unknown Errpr / Fault"/>

<variable length string name="ErrorMessage" optional="false"
<count_field min_count="@! max_count="255" field type un
byte"/>
</variable_ length_string3
</record>
<record name="DigitalAudigSensorErrorRec" optional="false">
<fixed_field name=WSensorID" optional="false" interpretation
Zero is not a valid ID in this message." field typesludsigned short integer" field units="one">
<value_sef qffset to_lower limit="false">
<value~range lower limit="1" lower limit type="inclu

Eigned="unsigned

F"ID of the sensor.

Eive"

upper 1imit="65535" uppq

field type="unsigned byt

r limit type="inclusive"/>

e

n

</valure set>
</fixed flield>

<fixed)field name="DigitalAudioSensorErrorCode" optional="false"

field units3Uone">
<value set offset to lower limit="false">

<value_enum
<value_enum
<value enum
<value_enum
<value_ enum
<value_enum

Sensof ID"/>
BitRafe"/>
Format"/>
SamplgRate"/>
BitDepth"/>
EncodfngQuality"/>

enum_index="0"
enum_index="1"
enum index="2"
enum_index="3"
enum_index="4"
enum_index="5"

enum_const="Unknown
enum_const="Invalid
enum const="Invalid
enum_const="Invalid
enum_const="Invalid
enum_const="Invalid

</value set>
</fixed_field>

rof

uoC o FENTIE ]
pzaeay TsT T

Fref—irret wa—trerebr / Fault"/>

<variable length string name="ErrorMessage" optional="false">
<count_field min_count="0" max_count="255" field type unsigned="unsigned
byte"/>
</variable_ length_string>
</record>
<record name="DigitalAudioOutputErrorRec" optional="false">
<fixed_field name="SensorID" optional="false" interpretation="ID of the sensor.
Zero is not a valid ID in this message." field type="unsigned short integer" field units="one">
<value set offset to lower limit="false">
<value_range lower limit="1" lower limit type="inclusive"
upper 1limit="65535" upper limit type="inclusive"/>
</value_set>
</fixed_field>
<fixed field name="DigitalAudioOutputErrorCode" optional="false"
field type="unsigned byte" field units="one">
<value_set offset_to_lower limit="false">

<value_enum
<value_enum
<value enum
<value_enum

enum_index="0" enum_const="Unknown Sensor ID"/>
enum_index="1" enum const="Stream Not Found"/>
enum_index="2" enum const="Stream Not Supported"/>
enum_index="255" enum_const="Unknown Error / Fault"/>
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byte"/>

</value_ set>
</fixed field>

<variable_ length_string name="ErrorMessage" optional="false">
<count_field min_count="0" max count="255" field type unsigned="unsigned

</variable length string>
</record>
<record name="VideoIlluminatorErrorRec" optional="false">

<fixed field name="IlluminatorID" optional="false" field type="unsigned short

integer" field units="one"/>

<fixed field name="VideoIlluminatorErrorRecCode" optional="false"
field type="unsigned byte" field units="one">

<value_set offset_to_lower limit="false">
<value_enum enum_index="0"
<value enum enum index="1"
<value_enum enum_index="2"
<value enum enum index="3"
<value_enum

</value_ set>

</fixed field>

enum_const="Unknown Sensor ID"/>
enum_const="Unsupported Mode"/>
enum_const="Unsupported Beam Width"/>
enum_const="Unsupported Beam Height"/>
enum_index="255" enum_const="Unknown Error / Fault"/>

byte"/>

</s4

</body>

<footer

</message_dd
<message def

<descriyg

receipt of a Query Rangd
values and ranges for pij
<header

<re

message ID of a message'
</rdg

</headet

<body n{

<1lig

a valid ID in this mess3

upper limit type="incluf

<variable length_ string name="ErrorMessage" optional="false"
<count field min count="0" max count="255" field type, un

</variable length string>
</record>
</variant>
</list>
quence>

name="Footer"/>
>
name="ReportRangeSensorCapabilities" message id="4€01" is command="fals
tion xml:space="preserve">This message is used tQ\xeport the range senso
Sensor Capabilities message. Capabilities inckitide both static sensor pr
operties which can be modified by the Set Range 'Sensor Capabilities Mess
name="AppHeader">
ord name="HeaderRec" optional="false">
<fixed field name="MessageID" optional='“false" interpretation="A two byt
field type="unsigned short integer". fi¥eld units="one"/>
cord>
>
me="Body">
t name="RangeSensorCapabilitigshist" optional="false">
<count_field min_count="0" dhax)count="65535" field type unsigned="unsign
<record name="RangeSensorCapabilitiesRec" optional="false">
<presence vector field*type unsigned="unsigned short integer"/>
<fixed field name=!SensorID" optional="false" interpretation="ID of
ge." field type="unsigned short integer" field units="one">
<value_setlofifset to lower limit="false">
<value)range lower_ limit="1" lower_ limit_ type="inclusive" up
ive"/>
</vadugd set>
</fixed\fTeld>
<varilable length string name="SensorName" optional="false">
<count field min count="0" max count="255" field type unsigned="
&/Arariable length string>
it field name="SupportedStates" optional="true" field type unsigne
<sub_field name="Active">

igned="unsigned

Los
s’ capabilities upon
bperties and valid
hge.</description>

b field to hold the

bd short integer"/>
Zero is not

fhe sensor.

per 1imit="65535"

nsigned byte"/>

="unsigned byte">

Ht—range—from—ind to—rreh
<value set offset to lower limit="false">
<value enum enum index="0" enum const="Unsupported"/>
<value_enum enum_index="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="Standby">
<bit_range from_index:"l" to_indeX:"l"/>
<value_set offset_to_lower limit="false">
<value_enum enum_ index="0" enum const="Unsupported"/>
<value enum enum_ index="1" enum const="Supported"/>
</value set>
</sub_field>
<sub field name="Off">
<bit_range from index="2" to_index="2"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="Unsupported"/>
<value enum enum_ index="1" enum const="Supported"/>
</value_set>
</sub_field>
</bit_ field>

<fixed field name="MinimumHorizontalFieldOfViewStartAngle" optional="true"
field type="unsigned integer" field units="radian">
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<scale_range real lower 1imit="-3.141592653589793" real upper 1imit="3.141592653589793"
integer function="round"/>
</fixed field>
<fixed field name="MaximumHorizontalFieldOfViewStopAngle" optional="true"
field type="unsigned integer" field units="radian">
<scale_range real lower 1imit="-3.141592653589793" real upper 1imit="3.141592653589793"
integer function="round"/>
</fixed field>
<fixed field name="MinimumVerticalFieldOfViewStartAngle" optional="true"
field type="unsigned integer" field units="radian">
<scale_range real lower 1imit="-3.141592653589793" real upper 1imit="3.141592653589793"
integer function="round"/>
</fixed field>
<fixed field name="MaximumVerticalFieldOfViewStopAngle" optional="true"
field type="unsigned integer" field units="radian">
<scale_range real lower 1imit="-3.141592653589793" real upper 1imit="3.141592653589793"
integer function="round"/>
</fixed field>
<fixed field name="MiniumumUpdateRate" optional="true" field type="unsigned short integer"
field units="hertz">

<scale range real lower limit="0" real upper 1imit="1000" integef function="round"/>
</fixed field>
<fixed field name="MaximumUpdateRate" optional="true" field type="unpigned short integer"
field units="hertz">
<scale_range real lower limit="0" real upper 1limit="1000Q/tntegef function="round"/>
</fixed_field>
<fixed field name="MinimumRange" optional="true" field,type="unsignefl integer"
field units="meter">
<scale_range real lower limit="0" real upper 1imit="1000000.0"
integer function="round'|/>
</fixed_field>
<fixed field name="MaximumRange" optional="true¥ field type="unsignefl integer"
field units="meter">
<scale_range real lower limit="0" realSbpper 1imit="1000000.0"
integer function="round'|/>
</fixed_field>
<bit field name="SupportedCompression'"\optional="true" field type unpigned="unsigned byte">
<sub_field name="NoCompression"X*
<bit range from index="0! (Fo_ index="0"/>
<value set offset to lower™ limit="false">
<value enum enum jndex="0" enum const="Unsupported"/>
<value_enum enumiridex="1" enum const="Supported"/>
</value_set>
</sub_field>
<sub field name="DEERATE">
<bit_range from_index:"l" to_indeX:"l"/>
<value_setihoffset to_lower limit="false">
<valnésenum enum_ index="0" enum const="Unsupported"/>
<value enum enum index="1" enum const="Supported"/>
</valué set>
</sub field>
<supy field name="bzip2">
<bit_range from index="2" to_index="2"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum_const="Unsupported"/>
<value enum enum index="1" enum const="Supported"/>
</value_set>
</sub_field>
<bit_range from index="3" to_index="3"/>
<value_set offset to lower limit="false">
<value_enum enum_index="0" enum const="Unsupported"/>
<value_enum enum_ index="1" enum_ const="Supported"/>
</value_ set>
</sub_field>
</bit_ field>
<fixed field name="CoordinateTransformationSupported" optional="true" field type="unsigned

byte" field units="one">
<value_set offset to lower limit="false">
<value_enum enum_ index="0" enum_const="False"/>
<value enum enum_ index="1" enum const="True"/>
</value_set>
</fixed field>
</record>
</list>
</body>
<footer name="Footer"/>
</message_def>
<message_def name="ReportRangeSensorConfiguration" message id="4802" is command="false">
<description xml:space="preserve">This message is sent in response to a Query Range Sensor
Configuration message. It is populated with the current sensor configuration (per sensor ID) as defined in the table
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