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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govermmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with

Internation
Internation
The main

adopted b

Internation

Attention id
rights. ISO

ISO 11783

bl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

bl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
fask of technical committees is to prepare International Standards. Draft International Standa
y the technical committees are circulated to the member bodies for voting.\ Publication as
bl Standard requires approval by at least 75 % of the member bodies casting.a vote.

shall not be held responsible for identifying any or all such patent rights.

10 was prepared by Technical Committee ISO/TC 23, Tractars,and machinery for agriculture

forestry, Sibcommittee SC 19, Agricultural electronics.

ISO 11783
forestry —

— Part 1
— Part 2
— Part3
— Part4
— Parth
— Part6
— Part7
— Part8

— Part9

consists of the following parts, under the general title ‘Tractors and machinery for agriculture §
Serial control and communications data network:

General standard for mobile data communication
Physical layer

Data link layer

Network layer

Network management

Virtual terminal

Implement messages application layer

Power traih messages

Tractor ECU

the

rds
an

drawn to the possibility that some of the elements of this document.fnay be the subject of patent

hnd

and

— Part 10: Task controller and management information system data interchange

— Part1

1: Mobile data element dictionary

— Part 12: Diagnostics services

— Part 13: File server

— Part 14: Sequence control
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ISO 11783-1

Introduction

0:2009(E)

ISO 11783 specifies a communications system for agricultural equipment based on the CAN 2.0 B[2l protocol.
SAE J193903] documents, on which parts of ISO 11783 are based, were developed jointly for use in truck and
bus applications and for construction and agriculture applications. Joint documents were completed to allow
electronic units that meet the truck and bus SAE J1939[3] specifications to be used by agricultural and forestry

equipment with minimal changes.

Geheral information on ISO 11783 is to be found in ISO 11783-1. The purpose of ISO 11783\is to
opgn, interconnected system for on-board electronic systems. It is intended to enable electronic c
(EQUs) to communicate with each other, providing a standardized system.

The¢ International Organization for Standardization (ISO) draws attention to the fact that it is cl
corppliance with this part of ISO 11783 may involve the use of a patent concerning the controller ar|
(CAN) protocol referred to throughout the document.

ISQ takes no position concerning the evidence, validity and scope of this _patent.

The¢ holder of this patent has assured ISO that he is willing to negotiate licences under reasonabl

provide an
bntrol units

aimed that
ea network

e and non-

disgriminatory terms and conditions with applicants throughout‘theworld. In this respect, the statement of the

holder of this patent right is registered with ISO. Information may be obtained from:

Robert Bosch GmbH
Wernerstrasse 51

Postfach 30 02 20

D-70442 Stuttgart-Feuerbach
Germany

Attention is drawn to the possibility that some of the elements of this part of ISO 11783 may be thd
patnt rights other than those identified)above. ISO shall not be held responsible for identifying any
patent rights.

subject of
or all such
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INTERNATIONAL STANDARD

ISO 11783-10:2009(E)

Tractors and machinery for agriculture and forestry — Serial

control and communications data network —

Part 10:

T : .
inEerchange

1 | Scope

ISQ 11783 as a whole specifies a serial data network for control and-Communications on
agfiicultural tractors and mounted, semi-mounted, towed or self-propelled implements. Its pur
stapdardize the method and format of transfer of data between sefisors, actuators, control ele
infgrmation storage and display units, whether mounted on, or part of, the tractor or implement. 1
IS 11783 describes the task-controller applications layer, which defines the requirements an
neg¢ded for communicating between the task controller and electronic control units. The datag
cor
forat sent to the control function are defined in this part@f ISO 11783.

2 | Normative references

The¢ following referenced documents arel_indispensable for the application of this document.
references, only the edition cited applies. For undated references, the latest edition of the
dog¢ument (including any amendments) applies.

ISO 11783-1, Tractors and maehinery for agriculture and forestry — Serial control and communic
network — Part 1: General standard for mobile data communication

ISQ 11783-3, Tractors @nd machinery for agriculture and forestry — Serial control and communic
nefwork — Part 3: Data-link layer

ISQ 11783-5, Iractors and machinery for agriculture and forestry — Serial control and communic
nefwork — Part 5: Network management

ISQ 11783=6, Tractors and machinery for agriculture and forestry — Serial control and communic
nefwork— Part 6: Virtual terminal

forestry or
pose is to
ments and

his part of
d services
format to

nmunicate with the farm-management computer, the €alculations required for control and th¢ message

For dated
referenced

htions data

htions data

htions data

htions data

ISO 11783-7, Tractors and machinery for agriculture and forestry — Serial control and communications data

network — Part 7: Implement messages application layer

ISO 11783-11, Tractors and machinery for agriculture and forestry — Serial control and communications data

network — Part 11: Mobile data element dictionary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11783-1 apply.

© 1SO 2009 - All rights reserved
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4 Abbreviations

For the purposes of this document, the abbreviations given in ISO 11783-1 apply.

5 General description

5.1

There are

The first is
and the pr
able to auy
conditions
data transf|

The secon
described
contractor

The data t
(mobile im
informatior

Task mang

a)

b)

c)

d)
e)
f)

9)

h)

Task management

wo main purposes of task management in the mobile implement control system

Plann
farme

Conve

Assigr
senso

Transferring the task data from the"FMIS system to the task controller of the MICS, as detailed in 5.4.

The t4

The t4

pducts used. It is possible for the farmer to plan and evaluate the use of the resources.‘Hg’is t
tomatically control the use of his inventory of products and can keep track of the)status
of his machinery. Resource designators are globally transferred as coding data and,are part of
er file as detailed in Clause 7.

d purpose is the management of the farm activities carried out in the fields. These activities
by tasks to distinguish all the work that is planned or has been done)by the farmer or b
for one customer in one partfield.

ansfer is possible in two directions. The planned tasks are sent’to the task controller on the M
blement control system) and the results of the work are sentback to the FMIS (farm-managem
system). Tasks can be generated both on the FMIS and on‘the MICS.
gement has the following workflow:

ng field tasks and maintaining coding data using the“software of an FMIS computer operated by
s or contractors, as detailed in 5.2.

rting the task data into XML format.

ing the task data produced by the\planning software to the data required for the implements
r systems to be used to complete the planned tasks. This step is optional.

sk controller uses the task data to transmit process data messages to the ECUs on the impleme

sk controller colleets data according to the DataLogTriggers specified in the task data.

the management of the farm resources, including tractors, implements, sensor systems; wori}

ers
en
nd
the

are
y a

CS
ent

the

or

Transierring the cellected data to the FMIS. Collected data can be in the XML format or in a propriefary

format
XML f

Readi

. When & proprietary format is used, this step involves converting the proprietary format into
brmat,

the

ng-the XML files and converting into the FMIS format for storage and evaluation of the data.

Figure 1 illustrates the interfaces between the software on the FMIS computer and the ECUs mounted on an
ISO 11783-configured implement.
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Key

0 NOoO O WN -

©

management information system
implement configuratien-data

XML format

task-controller configuration program
task-controller interface driver
task-controller data carrier

ISO 14,783 task controller
1ISO11783 network

1ISO 11783 controlfunction

_ A A A A A
a b W N - O

farm-management information system (FMIS)

mobile implement control system (MICS)

not standardized

standardized data transfer with data transfer file
standardized or proprietary data format

standardized data transfer within the ISO 11783 network

Figure 1 — Task management entities and interfaces
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5.2 Task management on FMIS computer

Task management is defined as a part of an FMIS, responsible for planning and evaluation of field work.

Tasks specify what, where, how, by whom and when work is planned to be carried out.

The amount of data transferred between the FMIS and the MICS is dictated by the administrative

requirements of a farming enterprise. For the recording of field activities only, the task management can

be

used to file the data in a working journal. For this purpose, only the coding data need be transferred from

FMIS to MICS, and the tasks are created on the MICS by selection of the involved resources. In this ca
only the data transfer file from MICS to FMIS contams tasks In enterpnses where tasks are planned on

se,
the

FMIS, these-w udeg S hese

planned ta
specific fie|[d operations.

5.3 Preselection and assignment of working sets

Any devicg in the mobile system can only be identified uniquely by its working-set mastér's NAME. At
FMIS, the preselection of devices depends on the planned task. It can be necessary to,assign a type of dey
or function, a specific device or even the device of a particular manufacturer. The DeviceAllocation X
elements may include planned assignments about the working sets to be used:~This information ran
between s;I?ecific and indistinct.

ks can range from mere planned aIIocat|ons of resources to geographrcal |nf0rmat|on foD i

the
ice
ML
jes

tis

The XML attribute WorkingSetMasterNAMEValue contains the eight-byte NAME of a control function as
defined in |[SO 11783-5. Not all parts of a NAME need be specified and-only certain elements of a NAME n
to be defined to determine a device on the mobile network. Those\parts of WorkingSetMasterNAMEV
containing |information to be used on the mobile system to select.a proper device are masked by a bi
structure sfored in the XML attribute, WorkingSetMasterNAMEMask. All different combinations of elements
the NAME|structure can be marked as valid for device seleetion (logical AND). On the FMIS, these ma
could be ¢oded as symbols. Once the preselection information is set in a task on the FMIS, it is
overwritter] on the mobile system, because the working set that is used during task processing on the mo
system is gtored as XML attribute DeviceldRef.

5.4 Task-controller interface driver

After generating the interface files, the dask-controller driver of the manufacturer of the task controllef

activated gn the farm computer. This driver is responsible for the data transfer to the task controller, whic
part of the[MICS using its proprietary 'data format or the 1ISO 11783-10 XML format and data carrier, such
any type of memory card or radio-link. The translation of the data from the data transfer files in messages
the 1SO 11783 network, as wegll-as the kind of transfer between the mobile system and the FMIS, is
subject to p standardized procedure. To make implement-specific set point data, this driver can add and
ription data supplied by the manufacturers.

-controller user interface

A task controllér'can provide a means for the user to interact with the task controller. User interaction can

ed
lue
set
5 of
5ks
not
bile

is
nis
as
on
not
Ise

through a YTAyirtual terminal) or other interface. Operator interfaces can range from very simple to elabor
depending

run automatically might not requwe any user |nteract|on More advanced task controllers can offer additional

operator interface capabilities, such as
— select a task from a list,
— start/stop/resume a task,

— modify a task,

4 © 1SO 2009 — All rights reserved
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— create a task, and
— add new coding data.
Through the user interface, an operator can react to special circumstances or events in order to execute tasks

in a reasonable way. The operator can also be informed about the status and results of the tasks and their
components. For example, the operator could print a work confirmation for a farmer.

6 Task-controller requirements

6.1 Task selection and execution

The¢ task controller can provide a mechanism for the selection and shall provide alimechanigsm for the
exgcution of a task contained in the data transfer file. Selection of an individual task can be done either by the
opgrator through an operator interface or automatically by the task controller. The means of task $election is
nofl specified by this part of ISO 11783. The task-controller designer is free to,decide how task selection is
implemented. The method provided for starting and stopping a task is not subject to standardization. This
funictionality is also to be determined by the task-controller designer.

On|a MICS, a task shall always be selected. If no task was selected by<the user, then the task controller shall
prdmpt the operator for a task selection or select a task automatically.

The status of a task is defined in Table 1.

Table 1 — Task status

Initial Task is prepared at FMIS But not yet processed on MICS.

Running Task is currently being processed on MICS. Only one task can be active per
task controller at the 'same time.

Paused Task was preyiously running, is not currently running, and is not yet completed.

Completed? Task is finished. This state can only be set by the operator and cannot be set

automatically by the MICS.

8  The completed task.state is optional. Some task controllers may not support this state.

6.4 Logging of time and position

There can bea‘need to assign some optional information, such as date, time and GPS positipn data, to
evgnts that<occur during task processing. This could be an event reflecting the interconnectipn of XML
elements,<such as the allocation of GPS position-related comments and/or flags or the assignment or
exghange of a worker, for example. Other events are based on logging of received process data variable
valpessfrom task-related working sets, which shall be supplied with information of date, time and position.

The XML elements AllocationStamp and Time enable the allocation of local time and date values to several
XML elements where needed. These XML elements can be of the type planned or effective, for specifying
whether an event was planned or accomplished. Additionally, at a task level within the Time XML element only,
more detailed time types, such as preparation time, ineffective time, repair time or clearing time, are defined.
All time and date values shall be local time and date values inside this XML element.

Optionally, the AllocationStamp and Time XML elements can include a position XML element that contains
GPS-related information. To be able to allocate multiple process data values, the Time XML element can
include several DataLogValue XML elements. The number of these DataLogValues stored inside the task
shall be limited to totals or single instance values. For large amounts of DataLogValues, the use of the
TimeLog XML element and binary log file is defined.

© 1SO 2009 - All rights reserved 5
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All process data-related logging data can be stored in a binary format as a separate file. The reference to

the

binary file is to be set by XML element TimeLog. More TimeLog XML elements can exist per task, referring to
external files with unique names inside the name space of the set of tasks belonging to the data transfer file.
The uniqueness of file name prefixes shall be guaranteed by the task controller. Each TimelLog file definition
results in two separate files — one to contain the binary data and the other to contain the XML coded header
structure of the binary data set. The header structure defines the maximum data per binary record and

enables the correct interpretation of the binary data. The filename extension of the binary file shall be “.b
the filename extension of the XML header structure file shall be “.xml”.

6.3 Logging parameters from parameter groups

in”;

In addition|to the ProcessDataVariable values, the values or parameters from other parameter groups-can
logged by|a task controller. The XML elements DatalLogTrigger and DatalLogValue contain attributes
specify from which parameter group a value is to be logged. These attributes are optional. \WWhen th
attributes a@re specified, the DataLogDDI attribute in DataLogTrigger or DatalLogValue shallrbe’ set to

therefore both a parameter group number and a start and stop bit to obtain a single value from the data fiel
the CAN data frame shall be specified when the task controller logs data from parameter groups other t
the ProcegsDataVariable. The size of the value is at a maximum 32 bits, and is stored“as the DataLogV3g
attribute in|the XML element DataLogValue.

ParameterfGroupNumberValue (DDI = OxDFFE,g). Each parameter group may contain multiple values, ind

When the fask controller logs data from parameter groups, a reference to a DeviceElement is required. If

log data driginates from parameter groups other than the ProcessDataVariable, a device with a con
function NAME with a filled-in WorkingSetMasterNAME XML attribute and a DeviceElement referring to

device shgll be defined. These device and DeviceElement XML elements may be generated by the t
controller gr can be supplied by the FMIS.

6.4 Connection management

Upon poweér-up, a specific sequence of events shall occur, in order to ensure proper initialization of the t
controller gnd working sets, as described in 6.4.1 and-6.4.2 and depicted in Figure 2.

6.4.1 Tagk-controller initialization
The task cpntroller shall complete the following initialization.

a) The tgsk controller shall complete the address claim procedure in accordance with ISO 11783-5 and s
also send a request for an address claimed to the global destination address (255).

b) The tdsk controller shallwait for 6 s after completing the address claim procedure.
c) The task controller.shall begin transmission of the task-controller status message.

d) The task controller shall allow working sets to initialize and to load their device description objects.

be
to
pse
the

of
an
lue

his
trol
his
Ask

Ask

hall

6.4.2 Warking-set initialization with the task controller

The working set shall complete the following initialization.
a) The working set shall complete the address claim procedure in accordance with ISO 11783-5.

b) The working-set master shall wait for 6 s after completing the address claim procedure.

c) The working-set master shall wait until the task controller begins transmission of the task-controller status

message.

6 © 1SO 2009 — All rights reserved
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The working-set master shall identify itself and its members to the task controller, using the working-set

master and working-set member messages given in ISO 11783-7.

The working-set master may send these messages for other purposes (e.g. virtual terminal initialization).

The working-set master shall begin transmission of the working-set task message.

The working-set master may query the task controller, as necessary, to determine its capabilities.

The working-set master may request the language and format messages from a virtual termina

e

6.

The working-set master shall query the task controller to determine if its device description
already exists.

The working-set master shall either
1)
2)

activate the existing device description at the task controller, or

activate the device description at the task controller, accomplished using the messages|

ISO 11783-6), depending on the size of the object pool.

Connection management

The task controller shall transmit a cyclic task controller’status message at an interval of 2 s

Cof
val
bet
5H
glo
poS
wo

All

troller also sends a task controller status message immediately whenever the task status char
e in any of the other task controller status message bytes changes, although at least 200 ms s
ween task controller status messages (the maximum transmit rate for task controller status 1
z). This message includes an indication of thé’/current task status and is sent to the destinat
bal address (GA). If the working-set master does not receive this message for at least 6 s, it

sible uncontrolled shutdown of the task controller and stops sending the working set task me
'king set may re-establish connection to the task controller by restarting the initialization procedu

tra
m

smitting to the task controllerya cyclic working-set task message at an interval of 2s. The \
ter shall wait at least 6 s ‘after finishing the address claim procedure before transmitting the

task message. This timeout enables the task controller to detect a restart of a working set. If the tas

do

s not receive this message for at least 6 s, it assumes a possible uncontrolled shutdown of the

The task controllerstatus message and the working-set task message are defined in Annex B.

WH
corl
me

en a working-set is restarted, or starts and connects to the task controller during an active tas
troller shall accept the upload and activation of the working sets device descriptor and
asurement commands applicable to this working set.

bbject pool

commence and complete a transfer of the device description object pool to the task controller and

defined in

Annex B and either the transport protocol (see ISO 11783-3)“0r’extended transport protocol (see

The task
ges or the
hall elapse
nessage is
on-specific
assumes a
tsage. The
re.

working-set masters that maintain a connection with a task controller shall indicate their presence by

vorking-set
vorking-set
k controller
vorking set.

k, the task
issue the
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Address Claim ———»<+— Address Claim

+—-TC Status (2 s interval)———=+—TC Status (2 s interval)—

—— Working Set Master ——r——- Working Set Master ——
Working Set Member ————- Working Set Member -—

Working Set Task Message is started (2 s interval)——

Request: Version >
- Version QQ)
Q

Request: Version q/
Version > Q .
N

— Request Languag
~——Language

Request Structure Label

- Structure Label N
Request Localization Label—c\G>
- Localization Label —

Object Pool Transfer Operation (TP/ETP)

Object Pool Activate TC
TC Status [Busy] (2 s interval) TC Status [Busy] (2 s interval) validates

Object Pool Activate Response pool
3
Object Pool Activate TC

TC Status [Busy] (2 s interval); TC Status [Busy] (2 s interval) validates
e NN ool
Object Paool Activate Response P

—Workin t is available for task operation
Add e Description to Data Transfer File

Add DeviceAllocation and AllocationStamp to Task (if a Task is active)

<—(ﬁrt measurement(s) (if a Task is active) —————

—@mcess data value(s) (as long as Task is active)————

QO

! TC closes DeviceAllocation
5?%/orking Set Task Message fails for 6 s ——| AllocationStamp in Task

(if a Task is active)

&?* Stop sending process data
value(s) |<— TC Status Message fails for 6 s
% (if measurements are active)

Figure 2 — Initialization and shutdown of connections
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Data exchange on the network

The task controller converts data from the data transfer file into process data messages to control the devices.
These process data messages contain commands and values sent to the participating working-set control
functions. The task controller performs calculations to schedule the process data messages to be transmitted
to the required addresses on the ISO 11783 network. An example of these calculations are site-specific
applications such as when the task controller looks up the position of an element of the working set in the
application grid, combines it with the operation delays of this working set, and sends the relevant data to this
working set. In the opposite direction, the task controller processes the process data messages sent by the
participating working-set members and converts these process data variables to task data, in order to return

the

se to the data transfer file

A

task-controller-specific data exchange on the ISO 11783 network is based on process data-mess

The task controller can generate process data messages containing process data yariables th

spqg
wo
suf
ang
fun

6.6

Sit

to fhe actual location. For matching of the actual location with ProcessDataVariable XML element
the] geometry for site-specific process data has to be specified in the task data. The geometry ¢
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treatment zone 1
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Figure 3 — Frame partfield, partfield, gridcell, polygon, treatment zone relationship

o N s WON -

Inside the XML data definitions, a Grid shall always be filled completely with Gridcells. This means that there
is no information like index, column and row defined for a gridcell. The Grid itself is defined by the
GridMaximumColumns and the GridMaximumRows attributes, the GridMinimumNorthPosition and
GridMinimumEastPosition, and the size of each Gridcell. The Gridcell ordering inside the hierarchical XML
structure always starts with the GridMinimumNorthPosition/GridMinimumEastPosition, in ascending order of
the columns (moving east), then proceeding in ascending order (moving north) on each row, beginning each
time at the GridMinimumEastPosition column for each row. Figure 4 shows an example of a Grid and its
Gridcells.
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idcell definitions data can optionally be stored in a task-specific manner in binary format as sef

gridcell

frame partfield

origin (GridMinimumNorthPosition, GridMinimumEastPosition)
FrameNorthMax, FrameEastMax

first grid cell (row 0 and column 0)

last grid cell (row 7 and column 13)

fourteenth grid cell (row 0 and column 13)

treatment zone

GridCellNorthSize.
GridCellEastSize.
GridColumns.
GridRows.

Figure 4 — Definition of frame of grid for partfield

htion. Each interior boundary describes a hole in the exterior polygon.

en using overlaying polygons, the task controller shall always use the exterior polygon definition|for a given

arate files.

¢ reference to the separate file is to be set inside the XML element Grid There can only be a gingle Grid
bsks of the
ile definition

results in two separate files — one to contain the binary data and the other the XML coded header structure of
the binary data set. The header structure defines the maximum data per binary record and enables the correct
interpretation of the binary data. The binary file suffix is to be set to “.bin”; the suffix of the XML header
structure file is to be set to “.xml".
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6.6.2 Datalogging

The task controller can also be used to log data for transfer back to the FMIS. For this purpose, process data
variable values can be requested on the ISO 11783 network. Data log triggers can be specified by the FMIS in
the data transfer file to the task controller. The task controller is responsible for converting these data log
triggers into process data measurement commands, and for logging the replied process data variable values.
The process data measurement commands are sent by the task controller after starting and resuming a task.
The actual values for the requested process data variables are provided by the involved working-set members,
as long as the task is active. The sending of actual values is stopped and measurements from the task
controller are cancelled when the task is paused When a workmg set sends more data than requested by the
of

the XML element DataLonggger in Annex D provides more detail on the use of data log triggers.

A data log ftrigger with a data log method of type total shall be used to request the task controller to store tojals.
Each total ghall be stored once in the Time XML element in a task. In addition to this, total valugs_gan also be
stored more frequently in the TimeLog related data log files. When a task is resumed, the task.controller shall
send the tqtals stored in the Time XML element to the working set to continue counting fromithese total valtes.
The total vplues may be requested by the task controller from the working set to obtainthe latest total valpies
when the |task is stopped. Alternatively, when process data variables that represent total values pre
transferred as process data messages to the task controller cyclically, such a query might not be necessary.
Device progess data objects with a data log trigger method of type total shall be settable.

Definition gf total behaviour regarding Start/Resume/Pause task events:
a) Task gtarted: the working set resets its totals to zero.

b) Task paused: the task controller collects totals from all working.sets, and all totals retain their values.

c) Task flesumed: this is to be handled similarly to the Start*event for working sets. After the task has bgen
restarfed, the task controller sets all totals to the previously stored total values, sends out these valueq as
procegs data variable values to all appropriate warking-set masters and the working sets count flom
these palues onwards. (The task controller is responsible for keeping track of previously collected totals.)

The task cpntroller status message indicating the-¢hange of state of the totals' active bit from inactive to acfive

Each procgss data variable of a certain‘device might be asked for, and can be logged, by the task controler.
The amodnt and types of proeess data variables to be logged are specified by the XML element
DatalLogTrjgger. The DataLogfrigger XML element can specify precisely which process data variables pre
required frbm certain device elements. Alternatively, for a default data logging mechanism, a process data
variable cglled RequestDefaultProcessData (DDI = DFFF4) is specified. By using the identifier (DDI) of this
process dgta variable in¢he DataLogTrigger XML element, the task controller is commanded to request [the
specified devices to,send all their default process data variable values from their default measurement metiod.
The RequéstDefaultProcessData DDI may only be requested from device element 0 of a device. The task
controller yses arequest value command with DDI = DFFF,4 to request the sending of the default process
data variales values The set of process data varlable values that belong to the default set of a dewce are
, cts
to be part of the default set, a DeviceProcessData object with the RequestDefauItProcessData DDI shall be
included in the device description of that device. The ProcessDataTriggerMethod attribute of this
DeviceProcessData object shall be set to 1F 4.
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EXAMPLE 1 Device description containing the RequestDefaultProcessData DDI and a set of default data:

<DVC A="DVCl" B="Tiller" C="1.02*" D="A00484000B2CAF13" F="32A0FE34A56F00" G="FF000000006E65">
<DET A="DET1" B="1" C="1" E="0" F="0">
<DOR A="2"/>
<DOR A="3"/>
<DOR A="4"/>

<DOR A="5"/>

<DOR A="6"/>
</DET>
<DPD A="2" B="74" C="2" D="16" E="Area" F="9"/>
<DPD A="3" B="77" C="2" D="16" E="Time ON" F="7"/>
<DPD A="4" B="8D" C="1" D="3" E="Work ON/OFF"/>
<DPD A="5" B="43" C="1" D="3" E="Width" F="8"/>
<DPD A="6" B="DFFF" C="0" D="31"/>
<DVP A="7" B="0" C="2.777778E-04" D="2" E="hr"/>
<DVP A="8" B="0" C="1.000000E-03" D="1" E='"m"/>
<DVP A="9" B="0" C="1.000000E-04" D="2" E="ha"/>
</DVC>
In this example, the process data DDIs 8D, and 43,4 arg part of the default set of data. This devige supports
the| request default process data mechanism which is indicated by the DPD with object ID 6.
EXAMPLE 2 RequestDefaultProcessData DataLogTrigger in a task in a data transfer file:

<TSK A="TSKl" E="PFDl" G="3">
<DLT A="DFFF" B="31"/>

</TSK>

In this example, the task specifiesithe requesting of default data from connected working sets that $upport the

request default process data mechanism.

Dufing data logging, there~can be different frequencies of transmission of DDIs and also different time delays
of replies to value request’ commands. The task controller logs process data variable values at gertain time
intgrvals, and therefare the following rules apply.

c

a) | Time and position data shall be logged at a maximum once per Time or TimeLog instance.

b) | Each«proCess data variable value shall be logged at a maximum once per Time or TimeLog |nstance. If
datalogging can only be performed at a low frequency because of task-controller capabilities, the value
logged depends on the task-controller design.

c) If the task controller is capable of data logging at the rate given by DDI with the highest update frequency,
then a new data log record shall be started each time the next DDI with highest update frequency is
received. All other process data values that are received between two values of the highest update
frequency DDI are logged in the current record.

d) A received process data value shall be logged a maximum of once. If no new value is available for the
next record then no value shall be logged for that DDI.

Following these rules, logged data values in the same record can be separated by, at a maximum, the time
difference that exists between two records. If several DDIs need to be grouped together, the process data
variable “Log Count” (DDI = 0093,¢) shall be used with the highest repetition rate to time tag the data logging
of associated process data variable values.
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EXAMPLE 3 Process data variable DDI “A” has the highest update frequency, process data variable DDIs “B” and “C”
are added to current Datalog:

Working set sends value of DDI A4: task controller stores value of A4 in DatalLog 1

Working set sends value of DDI B4: task controller adds value of B4 to DataLog 1

Working set sends value of DDI A,: task controller closes Datalog 1; stores value of A, in DatalLog 2
Working set sends value of DDI C: task controller adds value of C4 to DatalLog 2

Working-set-sends

Working set sends value of DDI Ay4: task controller closes Datalog 3; stores value of A4 in DatalLog 4
EXAMPLE 4 Working set desires to group process data variable DDIs: “A”, “B”, “C” and “D”.

Working set sends value of DDI (LogCount) LC: task controller stores value of DDI LC4 in Datal.eg 1

Working set sends value of DDI A4: task controller adds value of A4 to DataLog 1

Working set sends value of DDI B4: task controller adds value of B4 to DataLog 1

Working set sends value of DDI C: task controller adds value of C4 to DatalLog 1

Working set sends value of DDI D: task controller adds value of D4 to Datakog 1

Working set sends value of DDI LC,: task controller stores value of DDLLE, in DatalLog 2

Working set 1 sends value of DDI A,: task controller adds value .of A5 to DataLog 2

Working set 1 sends value of DDI D,: task controller adds value of D, to DataLog 2

Working set 1 sends value of DDI B,: task controller adds value of B, to DatalLog 2

Working set 1 sends value of DDI C,: task controlleradds value of C, to DatalLog 2

Working set sends value of DDI LCj: task controller stores value of DDI LC3 in Datalog 3

Working set 1 sends value of DDI Dzytask controller adds value of D3 to DatalLog 3

Working set 1 sends value of DBhBg: task controller adds value of B3 to DatalLog 3

Working set 1 sends valug-of\DDI C3: task controller adds value of C3 to DatalLog 3

Working set 1 sends ¥alué of DDI Ags: task controller adds value of A; to DataLog 3

The FMIS |can determine, based on the LogCounts, that DDIs A, B, C and D all belong to the same grqup.
There will always-be a new Datalog started before the group is transmitted.

7 Data transfer

7.1 General

The communication FMIS to MICS to FMIS is based on data transfer files. Each XML data transfer file is
formatted according to XML definitions version 1.0. The XML files contain text only and are coded in UTF-8
(see Reference [1]). Optionally, binary-coded data files for gridcell definitions or logged process data can be
part of the data transfer files set. All files shall be contained in the same directory.

Both coding data and task data are stored in the same set of XML files upon transmission from FMIS to the

MICS. During processing of tasks by the task controller, these files are likely to be modified and, when tasks
are finished, can be transferred back to the FMIS.
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7.2 Extensible Markup Language

XML is a language for the description of structured documents and data and represents a technological basis
for data exchange. XML is a subset of SGML (standardized general markup language).

XML is a hierarchical set of XML elements. XML elements can contain one or more XML attributes. Inside the
data transfer XML files, no text is allowed inside XML elements.

An XML element consists at least of an opening label, a number of attributes and a closing label. The
following line is an example of an XML element definition called Worker:

<Worker Workerld="WKR0002” WorkerDesignator="Miller”>
</Worker>

Opgning and closing labels shall be of the same string, except that the closing label shall be preceded by a “/”.
The case is significant in all uses of XML element labels, i.e. <worker> is not the sameas <Worker3.

XML attributes carry information contained in XML elements. The syntax of an XML attribute is
attfibute-name="“description”.

The XML attribute label follows the same rules as an XML element Iabel. The case is significant. [The use of
thelequals sign is always required. The text string description shall be enclosed in quotes.

XML elements that do not contain child elements, but contain attributes, may be represented in a shortened
form:

<Worker Workerld="WKR0001” WorkerDesignator<“Smith” />

If gn XML file follows the rules of the XML syntaxdtself, it is said to be well formed. The elements|of an XML
dog¢ument can be formally specified using a DTD: If a DTD exists for an XML document, XML parsegrs with the
appropriate extensions can test the XML*document against the DTD. A document that passps such a
consistency and validation test is said to bervalid.

XML data transfer files are always .text files. Due to the hierarchical structure, XML files can only contain a
single XML root element. The elements list of the root element specifies which XML elements might be used
as primary elements. Primary eléments consist of coding data elements and entities which are not felated to a
single task. The root element of a data transfer file is named as ISO11783_TaskData. Data transfer files shall
always be well formed and yvalid, otherwise the contents of the file cannot be processed.

7.3 Extensible'schema definition

XML provides, af application-independent way of sharing and transferring data. With a DTD, it is possible to
verffy that_received data from the outside world is valid. Also, a DTD might be used to verify its oyvn created
data.

The : document
structure with a list of legal XML elements. A DTD can be declared inline in an XML document, or as an
external reference. An object-oriented language modelling approach is to use an XSD as DTD.

An XML schema
— defines elements that can appear in a document,
— defines attributes that can appear in a document,

— defines which elements are child elements,
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— define

— define

s the order of child elements,

s the number of child elements,

— defines whether an element is empty or can include text,

— defines data types for elements and attributes, and

— defines default and fixed values for elements and attributes.

XML sche
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c) allsta
d) XMLt
e) allele
f) allele
g) all attri
Schemas

facets (res

7.4 XML
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t tags shall match end tags;

hgs are case-sensitive;

ments shall be closed,;
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bute values shall be quoted.

schema definition

y of data transfer files is defined\by the schema ISO11783_TaskFile. The schema is based

references
To create
its specific
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Unique ide
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XML element namespace. Table 2 defines the valid namespaces of XML element identifiers.
chema definitiondsyto be applied for all data transfer files in both data transfer directions. All X
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be edited and changed. If the operator of the task controller creates new entltles of XML elements, then the
task controller is responsible for creating unique identifiers for all newly created entities of XML elements. To
differentiate between those entities provided by the FMIS and those created on the mobile system, each
newly created identifier shall have the appropriate namespace letters followed by a negative decimal number,

e.g. “WKR-
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Table 2 — XML element types and acronyms

XML element designator Coding data XML element name
AllocationStamp ASP
CodedComment X CCT
CodedCommentGroup X CCG
CodedCommentListValue X CCL
ColourLegend X CLD
ColourRange X CRG
CommentAllocation CAN
Connection CNN
CropType X CTP
CropVariety X CVvT
CulturalPractice X CRC
Customer X CTR
DataLogTrigger DLT
DatalLogValue DLV
Device X DvC
DeviceAllocation DAN
DeviceElement X DET
DeviceObjectReference X DOR
DeviceProcessData X DPD
DeviceProperty X DPT
DeviceValuePresentation X DVP
Farm X FRM
Grid GRD
Linestring LSG
OperationTechnique X oTQ
OperationTechniquéReference X OTR
OperTechPractice OTP
Partfield X PFD
Point PNT
Polygon PLN
Pasition PTN
ProcessDataVariable PDV
Product X PDT
ProductAllocation PAN
ProductGroup X PGP
Task TSK
Time TIM
TimelLog TLG
TreatmentZone TZN
ValuePresentation X VPN
Worker X WKR
WorkerAllocation WAN
ExternalFileContents XFC
ExternalFileReference XFR
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Any XML attribute of type IDREF may only contain a single identifier reference.

Manufacturer proprietary XML elements and XML attributes in the data transfer shall be preceded by a string
consisting of a character “P”, the decimal manufacturer code and an underscore character “_”

EXAMPLE 1 A proprietary XML element designated “MyProprietaryElement” in the data transfer file of a manufacturer
with manufacturer code 500 receives the XML element name:

“P500_MyProprietaryElement”.

EXAMPLE 2 A proprietary XML attribute designated “MyProprietaryAttribute” from the same manufacturer receives the
XML attribufe name:

“P500_|[MyProprietaryAttribute”.

data transier file is processed by a MICS or FMIS of another manufacturer. On the MICS,)when the data
transfer filg originating from the FMIS contains proprietary XML elements or XML attributes; these XML tags
and their values shall be preserved in the data transfer file originating from the MICS back-to the FMIS.

The conteIts of the manufacturer proprietary XML elements and XML attributes shall be ignored when the

7.5 XML data transfer files

The name|of the main XML coded data transfer file containing the root XML element 1ISO11783_TaskDlata
shall be set to “TASKDATA.XML”. The medium used to transfer the data between FMIS and MICY is
proprietary] (see Figure 1). When, for instance, a removable storage{device is used to transfer the data
transfer fil¢, the recommended location of this file is in a directory -hamed “TASKDATA”, located in the root
directory of the transfer medium. Both this directory name and the\data transfer file name are case-sensifive
and all the|characters are in upper case.

The main gata transfer file contains coding data and a.number of tasks. Figure 5 illustrates the structure of
XML eleménts in the data transfer file. There can be references to other XML files containing coding datg or
tasks inside the main data transfer file. References {6 XML files are accomplished by use of the XML element
XFR. XMU file references cannot be nested. This means that only the main XML file can include XML
elements XFR. There can be a single XML element in the referenced external XML file. The elements shall be
embedded| in an XML root element named\XFC. A referenced XML file shall only contain top-level XML
elements df the same type — for example, it-may include definitions of customers but not of customers and of
partfields tpgether. Top-level XML elements may be defined both in the main and in the referenced XML filgs.

Each XML [coded data transfer file~shall start with an XML identification section and shall be well formed:
<?xml vefsion="1.0" encoding="U'F-8"?>
In the root data transfer filg, all XML elements are always embedded in the global root structure:

<ISO117B3_TaskData VersionMajor="..." VersionMinor="..." TaskControllerManufacturer="..."

Task[ControllerVersion="..." ManagementSoftwareManufacturer="..." ManagementSoftwareVersion="..."

xmling:xsi="http://www.w3.0rg/2001/XML Schema-instance"

xsi:noNamespaceSchemalocation="... " DataTransferOrigin="...">

</ISO11783_TaskData>
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Figure 5 — Schematic structure of a data transfer file
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Figure 6 shows the usage of referenced XML files.
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7.6 Binary data transfer files

761 Ge

There are
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7.6.2 Grid binary file structure

File TSK00001.xml:
<XFC>
<TSK .... >
File TASKDATA.XML: <WAN ... />
<TIM ... />
<ISO11783_TaskData .....
<CTR ... > </TSK>
<TSK..> </XFC> File CTR00001.xml:
<TSK> <XFC>
<XFR A="TSK00001"/> <CTR ... />
 ” <CTR ... />
<XFR A="CTR00001"/> —
</XFC>
<XFR A=“CTR00002"/>~\ File CTR00002.xml:
</1I9011783_TaskData> <XFC>
<CTR..>
</CTR>
</XFC>

Figure 6 — XFR/XFC XML file references

bn indication attribute in the XML header section (FMIS=2MICS or MICS=>FMIS) is to be hand
d properly by both FMIS and MICS.

ate of coding data, the MICS is allowed to add-hew instances of XML elements only. This me
cation of FMIS coding data can only be done by‘the FMIS.

ontroller or task controller configuration, program shall be prepared to receive either a single X
er file or set of XML data transfer files(from the management information system. The managem

system shall be prepared to receive-either a single data transfer file or a set of XML data trans
ne MICS, and both can refer to_binary files.

heral

two types of binary file allowed to be used as part of the data transfer file set. One is to cont
les. The second is to contain binary-coded log data. Both binary files belong to a task.

led

ANS

ML
ent
sfer

ain

The gridce

Is-of a Grid can only be defined in a binary file. Two types of grid are supported: the first typs

of

grid contains TreatmentZone codes; the second type of grid contains ProcessDataVariable values.

The first type is used when a limited number of TreatmentZones is defined and the grid functions as a lookup
table to the TreatmentZones. In this case, each gridcell in the binary grid file contains a TreatmentZoneCode
of the TreatmentZone to which that gridcell belongs. This grid type has at a maximum one value per gridcell,
which is an unsigned 8-bit integer coded TreatmentZoneCode.

EXAMPLE 1

Grid that contains TreatmentZoneCodes:

The task data XML file contains a grid definition with an empty TreatmentZoneldRef attribute:

<GRD A="58.096653" B="8.54321" C="1.5E-3" D="1.4E-3" E="200" F="300" G="GRDO00001" I="1"/>

20
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The binary file contains: (TreatmentZoneCodes)

(DAE)E)...

Each value inside brackets is a record and represents the binary-coded treatment zone code. The brackets
are for better reading purposes in this example and are not part of the binary format. The relation between the

binary file and the grid type 1 specification is shown in Figure 7.

File TASKDATA.XML:

<ISO11783_TaskData ..... >
<CTR ../ >
<TSK...>

<GRD A="58.096653" B="8.54321" C="0.015" D="0.014" E="200" F="300" G="GRD00001" I="1"/>

<TZN A="1" B="MidRate 1" C="2">
<PDV A="6" B="10000"/>

</TZN>

<TZN A="2" B="Midrate 2" C="3">
<PDV A="6" B="12000"/>

</TZN>

<TZN A="3" B="Highrate 3" C="4">
<PDV A="6" B="14000"/>

</TZN>

<TZN A="4" B="Highrate 4" C="5">
<PDV A="6" B="15000"/>

</TZN>

<TZN A="5" B="Maxrate 5" C="6">
<PDV A="6" B="17000"/>

</TZN>6

<TZN A="6" B="Maxrate 6" C="7">
<PDV A="6" B="19000"/>

</TZN>

</'i'ék>
</ISO11783_TaskData>

File GRD00001.bin:
Contents of the binary coded GridCell file GRD00001.bin:

(MG

(Each record represents a reference to the treatment zone for the grid cells in
order of the first grid cell in the grid. So, grid cell 1 would reference treatment
zone 1, grid cell 2 would reference 4, grid cell 3 would reference 5 and so on.

Figure 7 — Grid type 1 binary file example
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The second type of grid is used when the ProcessDataValue attribute of the ProcessDataVariable is not
classified into a limited number of TreatmentZones. In this case, one TreatmentZone, possibly with multiple
ProcessDataVariables, is defined as a template for the binary grid file. There are no values of the XML
attributes “ProcessDataValue” in this template definition in the XML file specified and, instead, these values
are coded in the binary grid file as signed 32-bit integers. For byte ordering of the 32-bit integer data type, the
same rules apply as defined in ISO 11783-6.

EXAMPLE 2 Grid that contains ProcessDataVariable ProcessDataValues

The task data XML file contains a Grid definition with a TreatmentZoneCode attribute:

<

and a ]

<

<H

<f

<K

<

5RD A="58.096653" B="8.54321" C="1.5E-3" D="1.4E-3" E="200" F="300" G="GRDO00001" |="2" J="6"/>

[reatmentZone prototype without ProcessDataValue attributes:

TZN A="6" B="Precision Farming" C="2">

PDV A="0001" B="0"/>

PDV A="0006" B="0"/>

PDV A="001A" B="0"/>

TZN>

The binary file contains: (ProcessDataValue records [])

—_— — —
_ = =

where

<H

<f

<K

Each valu

1100)(15000)(190)]

4000)(20000)(200)]

9000)(25000)(200)]......

he first record represents the first gridcell with the following ProcessDataValues:
PDV A="0001" B="11100"/>

PDV A="0006" B="15000"/>

PDV A="001A" B="190"/>

e inside the square brackets in the binary file example is a record and represents

ProcessDdtaValues for one) gridcell. The rounded brackets delimit the individual ProcessDataValue val

when morg
better read
related to |

than one PracessDataVariable is present in the referenced TreatmentZone. The brackets are
ing purpeses in this example and are not part of the binary format. Figure 8 shows the binary
he grid<ypé 2 specification.

the
les
for
file
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File TASKDATA.XML.:

<ISO11783_TaskData ..... >
<CTR .../>
<TSK...>

<GRD A="58.096653" B="8.54321" C="0.015" D="0.014" E="200" F="300" G="GRDO00001" [="2" J="1"/>
<TZN A="1" B="Precision Application">
<PDV A="1"B="0"/>
<PDV A="6" B="0"/>
<PDV A="10" B="0"/>
</TZN>

JTSK>
4/1ISO11783_TaskData>

File GRD00001.bin:
Contents of the binary coded Grid€gllfile GRD00001.bin:

[(11100)(15000)(190)]
[(14000)(20000)(200)]
[(19000)(25000)(200)]

(Each record repfesents the values of the ProcessDataVariables in the grid
referenced treatment zone. The first record contains the first grid cel| in the
grid. So, the'grid references treatment zone 1, grid cell 1 contains 3 palues
for the 3.ProcessDataVariables, grid cell 2 contains 3 values for the B
ProcessDataVariables and so on.)

Figure'8 — Grid type 2 binary file example

7.6.3 Log data binary file strticture

Tf:I TimeLog XML element‘is used in the task data file to refer to a binary log file. In the task data file, a
TinpeLog XML element without referenced Time, Position or DataLogValues shall be used. This TimeLog XML
element refers to two-files: a TimeLog XML header file and a binary log file. Inside the TimeLog XML{header file,
thel XML elements¢shall include attributes without any values to define the record structure of the binfary log file.
All |attributes with/non-empty value definitions in the TimeLog XML header file contain fixed valueg which are
valld for all binary-coded records in the binary log file. Only the values of the empty value attributes of the
TinpeLog XML header file are written in the binary log file. Inside the binary records, the IDREF valug shall be of
data typessigned 32-bit integer; the namespace letters DET are used only inside the XML attribute [values. An
exgmple. of an XML-coded TimeLog file that specifies the structure of the binary TimelLog file is giver| by:

<TIM A="" D="4">
<PTN A="" B=""D=""/>
<DLV A="0815" B="" C="DET1"/>
<DLV A="4711" B="" C="DET2"/>
<DLV A="4522" B="" C="DET3"/>

</TIM>

TimeLog binary data formats are shown in Table 3.
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Table 3 — Binary file record value definitions

with 0 for first DataLogValue definition

Value XML reference Binary data type Definition
TimeStart: time of day [ TIM, A Unsigned 32-bit integer | Milliseconds since midnight
TimeStart: date TIM, A Unsigned 16-bit integer | Days since 1980-01-01
PositionNorth PTN, A 32-bit integer 107 degrees WGS-84
PositionEast PTN, B 32-bit integer 107 degrees WGS-84
PositionUp PTN, C 32-bit integer Millimetres relative to WGS-84 ellipsoid
Position status. Definition references
NMEA2000 MethodGNSS parametet.
0 = no GPS fix
1 = GNSS fix
2 = DGNSS fix
3 = Precise GNSS, no.deliberate
degradation (such as SA), and higher
resolution code\(P-code) and 2 frequencigs
are used to‘eorrect atmospheric delays
PositionStatus PTN, D Byte 4 = RTK Eixed Integer
5 =(RTK Float
6 = Est(DR)mode
7 = Manual Input
8 = Simulate mode
9-13 = Reserved
14 = Error
15 = PositionStatus value not available
PDOP PTN, E Unsigned 16-bit integer | 10~' PDOP quality information
HDOP PTN, F Unsigned 16-bit integer | 10~! HDOP quality information
NumberOf$atellites PTN, G Byte Number of used satellites
GpsUtcTime PTN, H Unsigned 32-bit integer | UTC milliseconds since midnight
GpsUtcDatg PTN, I Unsigned 16-bit integer |UTC days since 1980-01-01
#DLV Byte Number of PDV to follow
DLVn Byte Ordering number of PDV to follow, starting

ProcessDalaValue

32-bit integer

According to DDI

All attributes that refer to any values are considered to be fixed values throughout all records of the binary file.
All DLV elements are indexed and referred to in the binary records according to their definitions order. The
number of DataLogValues actually stored is defined as #DLV. An example of the binary log data file is shown
in Figure 9, in which there are a total of three DLVs. To allow a dynamic set of DLVs in the binary record, each
DLV is identified by its ordering number, DLVn, of definition in the XML file. The example of an XML-coded
TimeLog file given above, just before Table 3, specifies that all following records consist of the following set of

values:

(TimeStart,PositionNorth,PositionEast,PositionStatus,#DLV,DLV0,PDV0,DLV1,PDV1,DLV2,PDV2)

This means that a time entry can have a maximum of 255 PDVs.
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File TASKDATA XML: File TLG00001.xml:
<ISO11783_TaskData ..... > <TIM A="" D="4">
<CTR .../> <PTN A="" B="" D=""/>
<TSK...> <DLV A="0815" B="" C="DET1"/>
<TLG A="TLG00001"/> > <DLV A="4711" B=" G="DET2"/>
</TIM>
</TSK>
</IS011783_TaskData>

File TLG00001.bin:

The binary file will contain the log values in the following record format in binary:
(TimeStart, PositionNorth, PositionEast, PositiénStatus, #DLV, DLV0, PDVO0, DLV1, PDV1)
for example:

(2005-05-02T16:32:00, 51.00678, 6.08489, 1, 2,0, 10, 1, 15)

Figure 9 — Log data binary file example

7.1 Device description data

The purpose of device description data‘is to specify device-related properties on both the MICS and the FMIS.
Deyice description data can be supplied by the device manufacturer as a set of XML definitions and can be
integrated into the FMIS through ‘a data import. Once the device description data is known at thel FMIS, the
degcription data can be used fortask planning and included in the data transfer file from FMIS to MICS.

If in a separate file, the device description data shall begin with an XML identification section. Its coptents shall
follbw the definitions of-the data transfer file schema for devices. The used identifiers of XML elerments shall
be unique and will bée-transferred into the unique identifier namespace of the farm-management sygtem by the
FMIS. The device description data file has to contain all information about a device that is necegsary when
usipg it for a task. For example, a device description for a sprayer contains the geometry of the gections or
nozzles, thenumber of tanks and their volumes, and supported process data variables. This informpation shall
be ppecifiedby DeviceElement, DeviceProperty, and DeviceProcessData XML elements in the file.

The first element of DeviceElements represents the device itself and gets ElementNumber =. For this
Det%@a@mrm?mmmmqwmmmmm of allowed

values. For all other (sub-)device elements on a device, the ParentldRef can refer to a DeviceElement to
describe a hierarchical structure, or to a device for device elements that do not have a sub-position in a
hierarchy but belong directly to the device.

The device description data can originate from devices on the MICS. Device descriptions are transmitted to
the task controller on the ISO 11783 network using the appropriate process data commands specified in
Annex B. Thus, the task controller shall be able to receive the device description to determine whether a task
can be executed as specified. The task controller shall also store the device description for transfer back to
the FMIS. For this transfer of the device description data over the ISO 11783 network, a set of objects is
defined. The objects containing the device description data are described in Annex A.
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The procedure for transfer of the device description data over the network is the following.

a)

The working-set master shall determine if the task controller has available memory by transmitting a

request object-pool transfer message. The task controller acknowledges this message with a request
object-pool transfer response message. The working-set master shall check the status code returned. If
enough memory is available, the working-set master can proceed.

b)

The working-set master uses the transport protocol (see ISO 11783-3) or extended transport protocol

(see 1SO 11783-6) to transmit the updated or new object(s) to the task controller. Normal handshaking,

error c

hecking and retransmission, in accordance with ISO 11783-3, shall be implemented.

c) Upon

contro

d) Thetd

If the work

the ler

refere

multip

then the w
with this p
pool at init
to a langus

updated value of presentation objects to the task controller. This is accomplished by updating the dey

description

The prima
update the
This is to
language
description
as possiblg

Only thosq
remain in t

In the casq
errors with
description
may inforn
reason for

completion, the working-set master shall transmit an object-pool activate message to thet
ler, to indicate that the update is now complete and ready for use.

sk controller shall respond with the object-pool activate response message.
ng-set master needs to modify an object such that

gth of the object will change,

nces to other objects will change, and/or

e attributes of objects will change,

brking-set master can update its pool at runtime. New objects can also be added to the object p
ocedure. This is accomplished by using the same messages and procedures used to transfer

ge or unit of measure change detected via the langiage command, it shall do so by transmitting
object pool at runtime.

y intention for device description object-pool update at runtime is to allow working-set masters
ir device description objects when thejuser changes language and/or units of measure settin
allow a task controller with a user interface to update any displayed information to appear i
and units of measure format that-the user prefers. No restrictions are made on when dey
object-pool updates can take place; however, working-set master designers shall avoid, as m
, performing device description updates during those times when a task is active.

objects that need to_be changed shall be transmitted during the update; all other objects
hsk-controller memaory!

of errors in thesupdate to the device description object pool, the task controller shall indicate
the object:pool activate response message. The task controller shall delete the entire dev

 the .operator, by an alarm-type method, of the suspension of the working-set master and
the‘deletion.

Ask

ool
the

alization. That is to say, if the working-set master needs to modify a value presentation object gue

an
ice

to
gs.
N a
ice
ich

will

the
ice

object pogl ‘from volatile memory (including the object pool as it existed prior to the update), and

the

For the geometry description of a device, the following information is needed: numbering and specification of
DeviceElements; supported ProcessDataVariables; specification of DeviceProperties.

NOTE

In order to obtain a general description, no difference is made between an implement, a sensor system or a
tractor. The device description is usable both for implements and sensor systems with a GPS receiver and for a tractor
with fixed DeviceElements.

Figure 10 shows the reference points in a connected system. All reference points are described by
DeviceElements and the relative distances can be specified by process data variable values, defined in the
data dictionary specified in ISO 11783-11.
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1 |device X axis (positive direction)
2 |device Y axis (positive direction)
3 |device Z axis (positive direction)
4 | DeviceReferencePoint(DRP)
5 | ConnectorReferencePoint (CRP)
6 |DeviceElementReferencePoint (ERP)
7 | NavigationReferencePoint (NRP)
a8 [NRPX:
b | CRR_X (Tractor).
¢ LCRP X (Implement)
d NRPY.
€ ElementWorkingWidth.
f NRP_Z.
9  CRP_Z (Tractor).
h' CRP_Z (Implement).
i ERP_X.
I ERP_Z.

Figure 10 — Device geometry definitions
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Each device has a coordinate system. The centre of the device coordinate system is defined as a
DeviceReferencePoint with coordinates (0,0,0). The location of a DeviceElement inside a device is relative to
the DRP and the coordinate system is a right-hand rule coordinate system with the following axis definitions.

For a tract
front axle.
the device
sending th

The Navig
that are of
reported b
specify the

DevicePro
values for

The ConngctorReferencePoint specifies the position of one or more myounting facilities, e.g. rear and fi

three-point
are dynam
sendittot

The ERP i

The X-

The Z-

axis is specified as positive in the normal driving direction.

The Y-axis is specified as positive to the right side of the device relative to the normal driving direction.

axis is specified as positive downward toward the ground plane.

D the 1o S—the—Cten 0 € e cl - o a—Wneerel Pprementtne :“‘ the
n other cases, the DRP can be chosen freely, e.g. DRP=CRP or DRP=ERP. If there are angles| on
geometry, the device control function is responsible for recalculating the new DRP/CRP and
s as dynamic data to the task controller.

nts
not
b to

ptionReferencePoint and ConnectorReferencePoints refer to the location of therDeviceElems
DeviceElementType “Navigation” and “Connection”. In case a NavigationReferencePoint is
a tractor but is required by a task controller, the task controller can provide alternative means
offsets of the navigation system's reference point.

pertyObjects shall be defined for a device and referenced by DeviceElementObjects to provide [the

DeviceElement offsets, time delays, capacities, etc.

ont
hitch or drawbar. For the three-point hitch, the CRP is the €entre of the lower link points. If there
ic changes (e.g. by a steering axle of the device), the.device has to calculate the new CRP and
he task controller.

5 the centre of one (or of a group of) device elemehnt(s), i.e. the centre of a spraying boom.
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ISO 11783-1

Annex A
(normative)

Device description objects

General

0:2009(E)
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tra
obj
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(FF
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cor
sto

from FMIS) then the new device shall be added to;the task data file. If the same device exists in

tas
to
des

dar can be transferred to the task controller by means of the ISO 11783 transport)protocol and/o

ch device, whether machine or sensor system, is defined by the XML element “Device”, atileas
ment “DeviceElement” and the optional device-element-related XML elements “DevicePro
viceProperty” and “ValuePresentation”. By defining these device descriptions of XML ‘elements
ilar to the way in which objects are used inside an object-pool definition of ISO 11783-6, all deV

sport protocol. This annex describes the representation of the device description XML element
ects. Note that several attributes in this representation are coded as UTF-8.strings. These stri
e a preceding byte-order mark (BOM).

pbject IDs shall be unique inside the whole device description object:pool.

en no object is referenced, the NULL Object ID shall be used: The NULL Object ID has va
FFi6)-

a transfer of device description objects enables the task controller to get the actual descr
nected device. The received object definitions of a~Certain device are converted into XML el¢g
red in XML data transfer files. If the object definitions are not part of the current task data file (3

k data file then the software and description version label between both data sets shall be check
he mobile system either to update the définitions inside the task data file by the newly recei
cription data, or store the received description objects as new device XML elements.

t one XML
cessData”,
as objects,
ice-related
r extended
5 as binary
hgs do not

lue 65535

iption of a
ments and
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ed. Itis up
ved device
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A.2 Definition of DeviceObject

DeviceObject is the object definition of the XML element device. Each device may have only a single

DeviceObiject in its device description object pool. See Table A.1.

Table A.1 — DeviceObject definition

. Size Range i
Attribute Name Type bytes or value Record byte Description
Table ID String 3 D\C 1-3 XM|_element namespace for device
. } Unique object identifier inside this objectpool
Object ID Integer 2 0 4-5 DeviceObject ID = 0.
Number of . . .
designator pytes (N) Byte 1 0..32 6 Length of following designator UTE=8 string.
UTF-8 . . . . . .
Device des|gnator | string, 0. 32 7 Descnptl_ve text to identify’this’device. This text
no BOM can be displayed to the.operator.
Number of poftware Byte 1 0..32 7+N Length of following.software version UTF-8 strifg
version bytes (M) - '
Device softvare UTF-8
. string, 0..32 8+N Software version indicating text.
version
no BOM
WorkingSe Double 8 8+N+M NAME of working-set master. The NAME
MasterNAME integer structure is defined in ISO 11783-5
Number of . . .
DeviceSerihl- Byte 1 0. 32 16+NEM Is_terinngth of following DeviceSerialNumber UTF}8
Numberbytges (O) 9-
DeviceSerial UTF-8
string, no| 0 .. 32 17+N+M Device and manufacturer-specific serial number.
Number
BOM
Label given by device to identify the device
description structure. This label allows the
device to identify the current version of the
Device structure Byte 7 0..254 for 17+N+M+O device description object pool present in a tagk
label array each byte controller and to determine whether an updat¢
is needed. The device structure label byte 1 ig
transmitted closest to the DeviceSerialNumbgr
parameter.
Label given by device to identify the device
description localization.
0..254 for Bytes 1 to 6 are defined by the language
Device locglization |Byte each of bytes command PGN (see ISO 11783-7). Byte 7 is
label array 7 1to 6, 24+N+M+O | reserved and set to FF 4. Byte 1 is transmittegl
555 for byte 7 CIOSEST t0 the device structure label paramete
y and is the least significant byte of the
DevicelocalizationLabel in the XML element
device.
30 © ISO 2009 — Al rights reserved
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A.3 Definition of DeviceElementObject

DeviceElementObject is the object definition of the XML element DeviceElement. The attribute
DeviceElementType specifies the type of this particular element definition. The type “device” represents the
complete device itself and therefore can exist only once per object pool. See Table A.2.

Referable child objects:

DeviceProcessDataObject

Y H () P e Y %
UTVILLCT TUPTTL Yy UUJT UL

Table A.2 — DeviceElementObject definition

. Size Range N\
Attribute Name Type bytes or value Record byte Description
Taple ID String 3 DET 1-3 XML element namespace for Deviceltlement.
Ofject ID Integer 2 1..65534 4-5 Unique object identifier.
1 = device
2 = flnction
3)= bin
4 = section
DgviceElementType |Byte 1 1.7 6
5 = unit
6 = connector
7 = navigation reference
See detailed description below this tgble.
Number of . . .
debignator bytes (N) Byte 1 0/..32 7 Length of following designator UTF-8) string.
DgviceElement UTF-8
. string, 0..32 8 Descriptive text to identify this devicel element.
Ddsignator
no BOM
DaviceElement Element number for process data vafiable
Integer 2 0..4095 8+N addressing according to the definitions in
Number . L .
process data variable definitions in Ahnex B.
Object ID of parent DeviceElementObject or
Pafrent Objectld Integer 2 0 .. 65534 10+N DeviceObject in order to establish a hierarchical
order of DeviceElements.
Nymber of.abjects Integer 2 12+N Number of following object referenceg.
to follow
RHPEAT: Objectld |Integer 2 14+N-+abject List of references to DeviceProcessDataObjects
Or DevicePTopertyObjects.
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A.3.1 Device element type — Device

The device description object pool shall have one device element of type device with device element
number = 0, which represents the complete device and makes it addressable for the task controller.

A.3.2 Device element type — Function

This device element type can be used as a generic device element to define individually accessible
components of a device like valves or sensors.

A.3.3 De
This is, for
A.3.4 De
This is, fo

device ged
process va

A.3.5 De

vice element type — Bin

instance, the tank of a sprayer or the bin of a seeder.

yice element type — Section
instance, the section of a spray boom, seed toolbar or planter toolbar. Asection may proy

metry definitions (x, y, z) and a working width next to supported process.data elements as dey
riable values or device property values.

vice element type — Unit

This device element type is, for example, used for spray boom nozzles¢{ seéder openers or planter row unit

is intended

A.3.6 De

as a layer below the device element type section in the hierarchical device element structure.

vice element type — Connector

This devic

element type specifies the mounting/connection position of the device. More than one conne

ide
ice

5. It

tor

can be dgfined for one device (e.g. a tractor may~provide front-end mounting and rear-end mouniing
connection locations). A connector element shall preyide its device geometry definitions (x, y, z) relative to
device refgrence point as device process data values or as device property values, even when the dey

reference

A.3.7 De

This devic
receivers.
values or ¢

oint is the same as the location of the.connector (x =y =z = 0).

vice element type — Navigation reference

e element type defines ‘the navigation reference position for navigation devices such as G
Such elements have 10 _reference their position in the x-, y-, and z-direction as device process d
evice property values.

the
ice

PS
ata
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A.4 Definition of DeviceProcessDataObject

The DeviceProcessDataObiject is the object definition of the XML element DeviceProcessData. Each object
contains a single process data variable definition. See Table A.3.

Referable child object: DeviceValuePresentationObject.

Table A.3 — DeviceProcessDataObject definition

Size Range

Attril N T B L
bytes or value ecord byte lescrption

Taple ID String 3 DPD 1-3 XML element namespace for DevicePrpcessData.

OHject ID Integer 2 1..65534 4-5 Unique object identifier.

Précess data DDI Integer 2 0. 65535 6-7 Identifier of process data variable (DDI) according

to definitions in Annex)B-and ISO 11783-11.

A bitset combined of:
Byte 1 0.3 8 bit 0 = 1 = member of default set.
bit 1 = 1 =setable.

Process data
praperties

A bitset’combined of:

Bit)0 = 1 = time interval.
Précess data Bit 1 = 1 = distance interval.
available trigger Byte 1 0..31 9 Bit 2 = 1 = threshold limits.
mathods Bit 3 =1 = on change.
Bit 4 = 1 = total.

See detailed description in A.4.1 to A4.5.

Number of . . .
debignator bytes (N) Byte 1 0482 10 Length of following designator UTF-8 gtring.
Process data UTF-8
deki string, 0..82 11 Descriptive text for this device procesq data.

epignator

no BOM

Dgvice value Object identifier of DeviceValuePresentationObject.
prégsentation Integer 2 1..65535 11+N Use NULL object ID when no
object ID DeviceValuePresentationObject is refereénced.

A.4.1 Device(process data trigger method — Time interval

Th¢ device-can provide these device process data based on a time interval.

A.4-2 Devite process data trigger method— Distance intervat

The device can provide these device process data based on a distance interval.

A.4.3 Device process data trigger method — Threshold limits

The device can provide these device process data based on a surpassing of the value threshold.

A.4.4 Device process data trigger method — On change

The device can provide these device process data when its value changes.
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A.4.5 Device process data trigger method — Total

These device process data are a total. See 6.6.2 for a description of total functionality.

A.5 Defi

nition of DevicePropertyObject

DevicePropertyObject is the object definition of the XML element DeviceProperty. Each object contains a

single Dev

Referable

iceElementProperty definition. See Table A.4.

Child object. DeviceValuelFresentationObject.

Table A.4 — DevicePropertyObject definition

Size Range

Attributg name Type bytes or value Record byte Description
Table ID String 3 DPT 1-3 XML element namespace for DeviceProperty.
Object ID Integer 2 1..65534 4-5 Unigque object identifier
R Identifier of property+(DDI) according to definitions
Property DDI Integer 2 0 .. 65535 6-7 in Annex B and4S0 11783-11.
g Signed 031 (931_ ;
Property vglue integer 4 2°1 . (2°'1) 8-11 Value of property.
Number of Byte 1 0.32 12 Léngth of following designator UTF-8 strin
designator pytes (N) y v 9 9 9 9-
UTF-8
Property dgsignator | string, 0..32 13 Descriptive text for this device property.
no BOM
Device valye Object identifier of DeviceValuePresentationObjgct.
presentatiop Integer 2 1..65535 13+N Use NULL object ID when no
object ID DeviceValuePresentationObject is referenced.

A.6 Definition of DeviceValuePresentationObject

DeviceValyePresentationObjectiis the object definition of the XML element DeviceValuePresentation. T

object con
object. Thg
operator. S

Referable

ee Table A5

Child ebjects: none.

his

ains the presentation information to display the value of a DeviceProcessData or DevicePropgrty
device can update these objects when the language and/or units of measure are changed by

the

34

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=113e99774fd7a3f327ff537d4b01cc9b

ISO 11783-10:2009(E)

Table A.5 — DeviceValuePresentationObject definition

. Size Range e
Attribute name Type bytes or value Record byte Description
Table ID String 3 DVP 1.3 | XML element namespace for
DeviceValuePresentation.
Object ID Integer 2 1..65534 4-5 Unique object identifier.
Signed 31 31 . .
Offset integer 4 =2°1 .. (2°71) 6-9 Offset to be applied to the value for presentation.
0.000000001
Schle Float 4 10-13 Scale to be applied to the value forprgsentation.
100000000.0
Number of decimals |Byte 1 0.7 14 Spequ number of decimals, to display |after the
decimal point.
Number of
UnjitDesignator Byte 1 0..32 15 Length of following.unit designator UTIF-8 string.
byles (N)
UTF-8
UnjitDesignator string, 0..32 16 Unit designator for this value presentation.
no BOM
A.Y Object hierarchy
Figure A.1 illustrates the hierarchy of device-related objects. A device descriptor object pool can cpntain only
a single device object and can have multiple DeviceElement, DeviceProcessData, DeviceProperty and
DeyiceValuePresentation objects. The DeviceProcessData and DeviceProperty objects can be |referenced
from multiple DeviceElement objects. The DeviceValuePresentation object can be referenced frgm multiple
DeyiceProcessData or DeviceProperty objects.
Device descriptor object pool
DeviceObject
Objec-t-l-d =0 DeviceProcessDataObject
T —0.N——» Objectld ———refers to ——
I I
| | Y
I_ DeviceElementObject DeviceValuePresentationQbject
fefers to——— Objectld Objectld
" i -
I [ I . . I
| | | DevicePropertyObject |
Lrefers to—— L—0o.N——» Objectld - — —— refers to ——
Figure A.1 — Object hierarchy
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Annex B
(normative)

Message definitions

B.1 General

B.1.1 Prgcess Data message

The Procegs Data message is used for the transmission of device description data, measured data and/or
point commands to one or more controllers. The first nibble of the first byte of the messagé identifies
command |or the action that the controller(s) are required to perform. The remainder .oftthe process d
message for commands 0,5 and 1,4 is different from the remainder of the process 'data message of
commandg 2, until 8,5 and D4g until F,5. Table B.1 lists these commands and specifies the definition
location in this annex.

B.1.2 Command parameter

Data length: 4 bits
Data rpnge: Oto15
SPN: 5199

B.2 Pro¢ess Data message parameter group

The Process Data message parameter group.is-defined as:

Data page: 0

Extendled data page: 0

PDU fprmat: 203

PDU gpecific: Destination address
Default priority: 3

Parametef.group number: 51968 (00CB00,¢)

set
the
ata
the

or

Data length: Variable, minimum of 8 bytes.

The message may be sent to a GA, requiring that all controllers parse and determine the disposition of

the

message. The message should only be processed when the controller has determined that it has been

addressed to its location.

The task controller can consist of multiple control functions; in that case, the task controller shall use

the

working-set master and member messages as defined in ISO 11783-1 and ISO 11783-7 to announce the task

controller working set.

36 © ISO 2009 — Al rights reserved


https://standardsiso.com/api/?name=113e99774fd7a3f327ff537d4b01cc9b

ISO 11783-10:2009(E)

Table B.1 — Process Data commands

Command value Meaning

016 Subcommand for determining the technical capabilities of a task controller or working-set master.
These technical data messages are defined in B.4.

116 Subcommand for the transfer and management of device descriptions. These device description
messages are defined in B.5.

216 Request value command. The value of the data entity specified by the data dictionary identifier is
requested. The layout of this message is defined in B.3.

316 Value command: the process data value is the value of the data entity specified by the-dath dictionary
identifier. This command is used both to answer a request value command and to Set-thg value of a
process data entity. The layout of this message is defined in B.3.

416 Measurement command: the process data value is the time interval for sending the dqta element
specified by the data dictionary identifier. The working set has to send the Vvalue of this data element
to the task controller cyclic with this time interval. The unit of the time, interval is millisefonds. The
layout of this message is defined in B.3.

516 Measurement command: the process data value is the distance'interval for sending the data element
specified by the data dictionary identifier. The working set has'io send the value of this data element
to the task controller cyclic with this distance interval. The-unit of the distance interval is millimetres.
The layout of this message is defined in B.3.

616 Measurement command: the process data value ig"the’minimum within threshold for sending the data
element specified by the data dictionary identifier, The working set has to send the value [of this data
element to the task controller when the value)is higher than the threshold value. The|unit of the
threshold is specified by the data dictionary-identifier definition. The layout of this messagg is defined
in B.3.

716 Measurement command: the process data value is the maximum within threshold for sending the data
element specified by the data dictionary identifier. The working set has to send the value [of this data
element to the task controller~when the value is lower than the threshold value. The [unit of the
threshold is specified by the data dictionary identifier definition. The layout of this messagg is defined
in B.3.

816 Measurement command: the process data value is the change threshold for sending the| data entity
specified by the data‘dictionary identifier. The working set has to send the value of this data element
to the task controller when the value change is higher than the change threshold| since last
transmission: ‘Fhe unit of the threshold is specified by the data dictionary identifier defjnition. The
layout of-this'message is defined in B.3.

946 to Cqg Reserved.
D46 Message is a process data negative acknowledge (PDNACK). This message is specified i B.6.
E1g Message is a task-controller status message. This message is specified in B.7.1
Fae Working-set task message — sent by the working-set master — is defined in B.7.2.
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B.3 Value and measurement commands

B.3.1 Pa

rameter fields

The second nibble of the first byte and the second byte identify the controllable element that must perform the
commanded action. The third and fourth bytes contain the data dictionary identifier that identifies the data
entity of which the value is specified in the remainder of the message. The last four bytes in the Process Data
message contain the value of the data to be used to perform the specified action.

The byte ordering of the process variable parameter fields is:

Byte 1: Bits 4—1 Command, possible values 2, until 8,4 (see Table B.1)
Byte 1. Bits 8-5 Element number (LSNibble) (see B.3.2)

Byte 2 Bits 8-1 Element number (MSB) (see B.3.2)

Byte 3 DD identifier (LSB) (see B.3.3)

Byte 4 DD identifier (MSB) (see B.3.3)

Bytes [p-8: Process variable value (see B.3.4)

B.3.2 Elgment number

The eIemInt number is a 12-bit field comprises Byte 1, bits 4—7 "and Byte 2. It indicates the spec

controllabl

The syntay of {element number, parent number} is used to describe the configuration.

Data length: 12 bits
Data rpnge: 0 to 4095
SPN: 5200
EXAMPLE A sprayer of three boom sections with six nozzles on the first boom section, eight nozzles on the sec

boom sectign and six nozzles on the third boom.section {element number, parent number}:

{0.Null
{1,014
{4114
{10,2},
{18,3},

The elemer

element that must act on the command. The set of numbers is defined in the device descript

D0}, {3,0}

5.1}, (6,1}, {7.1}, {8:1¥, {9,1}

(11,2}, {12,25413,2}, {14,2}, {15,2}, {16,2}, {17,2}
(19,3}, {20;3}, {21,3}, {22,3}, {23,3}

t (aumber would be 0 to address the implement sprayer. The element number would be 2 to address

ific

bnd

the

second boo

T SECHON. 10 adaress the second nozzie o the thirdboonT, the efementmomperwoatd be 19—

B.3.3 Data dictionary identifier

This two-byte parameter is the identifier of the data dictionary entity that defines the data contained in the
process variable value parameter. The data dictionary entities are listed in ISO 11783-11.

Data length: 2 bytes
Data range: 0 to 65255
SPN: 5201

38
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B.3.4 Process variable value

This four-byte parameter contains the data value for the Process Data message. This value is defined as
signed long integer data type.

Data length: 4 bytes

Resolution: per data dictionary entity definition
Data range: per data dictionary entity definition
SPN: 5202

B.4 Technical data messages

B.4.1 General

The¢ technical data messages are used to request the characteristics of the task controller and pgrticipating
wofking sets.

B.4.2 Request Version message

The¢ Request Version message allows the task controller and the working set to determine the version of the
implementation.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: Process data, destination-specific
Byte 1: Bits 3-0 0000 Command technical data

Bits 74 0000 Parameter Request Version
Bytes 2-8: Reserved, transmit as FF g

B.4.3 Version message

The¢ Version message iswsent in response to the request version message and contains the version
infgrmation of the task controller or working-set implementation.

Transmissiondépetition rate: In response to Request Version message
Data length: 8 bytes
Parameter group number: Process data, destination-specific
Byte 1: Bits 3-0 0000 Command technical data
Bits 74 0001 Parameter Version

Byte 2: Version number The version of ISO 11783-10 that this control function meets

0 The version of the DIS (draft International Standard)

1 The version of the FDIS.1 (final draft International Standard, first

edition)
2 The version of the FDIS.2 and the first edition published as an

International Standard, and so on

Bytes 3-8: Reserved, transmit as FF g
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B.5 Device description messages

B.5.1 General

The device description messages are used to transfer the device description from working set to task
controller and to maintain the device description object pool.

B.5.2 Request Structure Label message

The Request Structure Label message allows the working set to determine the version of the latest device
deSCfiptiO St etotrePresenta A e1taS Ot omet— a—S -‘-‘;G“ ROt PTrEeSeNt a-StructutreTadoe eSS ge
with all stricture label bytes set to value = FF 4 shall be transmitted by the task controller to the sender!afthe
Request Sjructure Label message.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: Process data, destination-specific
Byte 1[: Bits 3-0 0001 Device description
Bits 74 0000 Request Structure Label
Bytes P-8: Reserved, transmit as FF ;4

B.5.3 Structure Label message

The Structyire Label message is sent by the task controller to inform the working set about the latest version of
the device [description structure present at the task controller:

Transmission repetition rate: In response to Request Structure Label message
Data length: 8 bytes
Parameter group number: Process data, destination-specific
Byte 1: Bits 3—0 0001 Device description
Bits 7-4 0001 Structure label
Bytes p-8: 7-byte device description structure label. Byte 2 is data array

byte 1 and Byte 8 is data array byte 7. Transmit all bytes with
value = FF,5 when structure label is not present.

B.5.4 Refjuest Localization Label message

The devicg description Request Localization Label request message allows the working set to determine fthe
localizatior] version of the latest device description available at the task controller. If a localization label is not
present, a tocatizatiomtabetmessagewith—atttocatizatiomtabet-bytessettovatue—= FF16 strattbetransmitted
by the task controller to the sender of the Request Localization Label message.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: Process data, destination-specific
Byte 1: Bits 3-0 0001 Device description
Bits 7-4 0010 Request Localization Label
Bytes 2-8: Reserved, transmit as FF g

40 © 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=113e99774fd7a3f327ff537d4b01cc9b

B.5.5 Localization Label message

Transmission repetition rate:
Data length:

Parameter group number:

ISO 11783-10:2009(E)

In response to Request Localization Label message
8 bytes

Process data, destination-specific

B.!

Thq

tramsfer (part of) the device description object pool to the task controller;

B.!

Byte 1: Bits 3-0 0001 Device description
Bits7—4 0644 tocalizationtabel
Bytes 2-8: 7 byte device description localization label. Bytes 1 to 6 are
defined by the language command PGN (see ISQ 11783-7).
Byte 7 is reserved and set to FF4g. Transmit all joytes with

5.6 Request Object-pool Transfer message

value = FF, when localization label is not’present.

e Request Object-pool Transfer message allows the working set todetérmine whether it is |allowed to

Transmission repetition rate:
Data length:

Parameter group number:

Byte 1: Bits 3-0 0001
Bits 74 0100

Bytes 2-5:

Bytes 6-8:

5.7 Request Object-pool Transfer Response message

Transmission repetition rate:
Data length;

Parameter'group number:

On request

8 bytes

Process data, destination-specific
Deviceidescription

Request Object-pool Transfer
Requested transfer data size in bytes

Reserved, transmit as FF g

In response to Request Object-pool Transfer message
8 bytes

Process data, destination-specific

Byte'1: Bits 3-0 0001 Device description
Bits /—4 0101 Request Object-pool [ransfer Response

Byte 2: Status 0 There may be enough memory available. However, because
there is overhead associated with object storage it is impossible
to predict whether there is enough memory available.

1 There is not enough memory available. Do not transmit object

pool.

Bytes 3-8: Reserved, transmit as FF g
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B.5.8 Object-pool Transfer message

The Object-pool Transfer message enables the working set to transfer (part of) the device description object
pool to the task controller. The transfer of the device description object pool can be split up over multiple
object-pool transfer messages. When the object-pool transfer is split up over multiple Object-pool Transfer
messages, each single object-pool transfer shall contain complete object descriptions.

Transmission repetition rate:

Data length:

On request

Variable

Parameter group number:
Byte 1[: Bits 3-0 0001
Bits 7-4 0110

Bytes P—n:

B.5.9 Object-pool Transfer Response message

Transinission repetition rate:
Data length:

Parameter group number:

Byte 1[: Bits 3-0 0001

Bits 74 0111

Byte 2 Errorcode 0
1
2

Bytes 3—6:

Bytes [7-8:

B.5.10 Object-pool Activate message

This message is sent by a working-set master to indicate that the object pool is complete and ready for usT. It
is sent aftgr the transfer of the object pool, after any object is redefined or added to the pool during operati

Process data, destination-specific
Device description
Object-pool Transfer

Object-pool records

In response to Object-pool Transfer message

8 bytes

Process data, destination-specific

Device description

Object-pool Transfer Response

No errer/transfer OK

Task controller ran out of memory during transfer
Any other error

Received data size in bytes

Reserved, transmit as FF g

on

or when cgmparison of the requested labels indicates that the version in the device is the same as the verdion

available in the task controller.

Transmission repetition rate:

Data length:

Parameter group number:

Byte 1: Bits 3-0 0001
Bits 7—4 1000

Bytes 2-8:

42

On request

8 bytes

Process data, destination-specific
Device description

Object-pool Activate

Reserved, transmit as FF ¢
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B.5.11 Object-pool Activate Response message

This message is sent by the task controller to a working-set master to acknowledge the device description
Object-pool Activate message. When the task controller replies with an error of any type, the task controller
shall delete the object pool from the volatile memory. The task controller can optionally inform the operator of
the reason for deletion. Communication with the working-set master can continue in the case of a device
description already being present in the data transfer file from the FMIS. The task controller can also proceed
with requesting process data from the working-set master based on what is in the data transfer file, either via
the existing device description or from a planned task with DataLogTrigger elements defined.

the MICS
e FMIS.
Transmission repetition rate: In response to Object-pool Activate message
Data length: 8 bytes
Parameter group number: Process data, destination-specific
Byte 1: Bits 3-0 0001 Device description
Bits 7—4 1001 Object-pool Activate Response
Byte 2 Error codes (0 = ne'errors)
Bit0=1= There are erross in the object pool, refer to Bytes|3 to 7 for
additional efror information
Bit1=1=  Task controller ran out of memory during activation
Bit2=1=  Any other error
Bits 3—7 =\-- Reserved, transmitted as 0 (zero)
Bytes 3, 4 Parent object ID of faulty object, transmit as NULL pbject ID if
there are no object-pool errors
Bytes 5, 6 Object ID of faulty object, transmit as NULL object ID |f there are
no object-pool errors
Byte 7 Object-pool error codes (0 = no errors)
Bit0=1=  Method or attribute not supported by the task controllgr
Bit1=1=  Unknown object reference (missing object)
Bit2=1=  Any other error
Bit3=1=  Object pool was deleted from volatile memory
Bits 4-7 = Reserved, transmitted as 0 (zero)
Byte 8 Reserved, transmit as FF g
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B.5.12 Object-pool Delete message

This is a message to delete the device description object pool for the working set that sends this message.
The Object-pool Delete message enables a working set to delete the entire device description object pool
before sending an updated or changed device description object pool with the object-pool transfer message.

Only device description object pools that have been defined by the working set may be deleted. Device
description object pools received from the FMIS are not affected.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: Process data, destination-specific
Byte 1[: Bits 3-0 0001 Device description
Bits 7-4 1010 Object-pool Delete
Bytes P-8: Reserved, transmit as FF g

B.5.13 Object-pool Delete Response message

Transmission repetition rate: In response to Object-poalDelete message
Data length: 8 bytes
Parameter group number: Process data, déstination-specific
Byte 1[: Bits 3-0 0001 Device desgription
Bits 74 1011 Object-pool Delete Response
Byte 2 Error code: 0 = success; 1 = error
Bytes 3-8: Reserved, transmit as FF g

B.5.14 Change Designator message

This message is to update the)designator of an object.

Transmission repetition rate: On request
Data length; Variable
Parameter group number: Process data, destination-specific
Byte 1: Bits 3-0 0001 Device description
Bits 7-4 1100 Change Designator
Bytes 2, 3: Object ID
Bytes 4: Designator length, number of bytes
Bytes 5-n: UTF-8 encoded designator, no BOM
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B.5.15 Change Designator Response message

Transmission repetition rate:

Data length:

Parameter group number:

In response to Change Designator message
8 bytes

Process data, destination-specific

0:2009(E)

Byte 1: Bits 3-0 0001 Device description

Bits 7-4 1101 Change Designator Response
Bytes 2, 3: Object ID
Bytes 4. Error code: 0 = success; 1 = error
Bytes 5-8: Reserved, transmit as FF g

B.6 Process Data Negative Acknowledge (PDNACK) message

This message is sent by the working-set master or by the task controllerjto reject commands and prpcess data.

The¢ reasons are given in the least significant byte of the processidata value. When the process
code reported is not associated with a specific element number'qp a specific DDI, the values of t
number or DDI shall be set to “not available”. The “not available” value of the element number is
the] “not available” value of the DDI is FFFF 4.

Data length:

Transmission repetition rate:

Parameter group number:

On request
8 bytes

Process data, destination-specific

data error
he element
FFF,g and

plicable to

code

Byte 1: Bits 0-3 1101 Process Data Negative Acknowledge (PDNACK)
Bits 4—7 Element number (LSNibble), send as F,g when not applicable to
the error code
Byte 2: Element number (MSB), send as FF,g when not ag
the error code
Bytes 3—4: DDI, send as FFFF 5 when not applicable to the error
Byte 5: Process Data Error Codes (0 = no errors)
Bit0=1-= Process Data Command not supported
Bitt—=1—= tnvaticd-etermentmomber
Bit2=1= DDI not supported by element
Bit3=1-= Trigger method not supported
Bit4=1= Process data not setable
Bits=1-= Invalid or unsupported interval or threshold
Bits 6,7 =0 = Reserved
Bytes 6-8: Reserved, transmit as FF g
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B.7 Stat

us messages

The status messages allow the working set to determine the health of the task controller and to monitor the
progress of tasks in the task controller. They also allow the task controller to monitor the health of working
sets and supported commands, and processing of data by the working sets.

B.7.1 Task-controller Status message

This message shall be sent by the task controller to indicate the current task status.

Transission repetfition rate:

2 s and on change of any byte In this message. At least 200
shall pass between status messages.

ms

ing

s

is

Data length: 8 bytes
Paranjeter group number: Process data, global destination
Byte 1[: Bits 0-3 1110 Task-controller status
Bits 4—7 1111 Element number, set to not available
Byte 2 FFi6 Element number, set to not ayailable
Bytes 3—4: FFFF4g DDI, set to not available
Byte §: Actual task controller‘status
Bit0=1-= Task controller totals active, a task is started or resumed
On 0 to 1 transition:  Internal control function totals are reset to zero and coun
starts
On 1 to 0 transition:  Internal control function totals are stopped and may be quetied
by task controller through a series of Request Value comman
Bit1=1-= Task controller is busy saving data to non-volatile memory
Bit2=1= Task controller is busy reading data from non-volatile memory
Bit 3 =1\= Task controller is busy executing a B.3 command
(device description messages)
Bits 4-6=0= Reserved
Bit7=1= Task controller is out of memory
Byte n' SUUI\JU adleOO Uf VWUI Ir\;IIU'OGt IIIdOtUI fUI Vvhibh BG CUITITTIarl
being executed (valid only if Byte 5, Bit 3 is set, or else transmit
value = 0)
Byte 7: B.3 command (Byte 1) that is being executed
(valid only if Byte 5, Bit 3 is set, or else transmit value = 0)
Byte 8: 0 Reserved
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B.7.2 Working-set Task message

This message shall be sent by all involved working-set masters to the task controller to indicate the current
working-set task status.

Transmission repetition rate: 2 s and on each task status change. At least 200 ms shall pass
between working-set task messages.

Data length: 8 bytes
Rarametergrodp-rdumber: Process-data—destination-spesific
Byte 1: Bits 0-3 1111 Working-set task
Bits 4-7 1111 Element number, set to not available
Byte 2: FFi6 Element number, set to not available
Bytes 3—4: FFFF g DD, set to not available
Bytes 5-8: Bit0 Actual task controller status:-totals active (as receiyed in task

controller status message; Byte 5, Bit 0)

Bits 1-31 0 Reserved
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Annex C
(normative)

XML elements relationship diagram

C.1 XML_element relationship

Figure C.1[shows the entity relationship diagram for all entities. The contents of an XML file shall be according
to the relatjonships as specified in the diagram. The entities shown in Figure C.1 do not always confainfordign
key identifiers, since this can be determined by the sequence of definition in the XML file.

The ERD s$pecifies, for example, that the Task entity has a one-to-zero-or-more relation t0-Worker, the task
can have o workers assigned, but also one or more. When one or more workers are jassigned, this means
that the Waorker definition shall follow the TaskHeaderData definition, in order to get its relation to the task.

The line gnds at each relation shall be read as “opposite line end” and determine multiplicity from [the
originating|entity towards the other entity. For example, the relation between Worker and WorkerAllocatioh is
read as: Worker can occur in zero or more WorkerAllocations (0 + crow fodt) and a WorkerAllocation entity is
bound to ekactly 1 worker (single bar).
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Figure C.1 — XML elements relationship diagram
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D.1 XM

Annex D
(normative)

XML elements and attributes

elements

The XML dttributes of an XML element are described in this annex in tables with six columns:

— Attribute, name of the XML attribute.

— XML

7

— Use,

— Type,

— Length/range, number of characters or value range of this attribute.

— Comment, additional explanation or restrictions on format of thistattribute.

NOTE IChild XML elements are also listed in the XML attributes.

XKML attribute tag.

r” denotes required, “0” denotes optional.

%

XML type specification of this attribute.
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D.2 AllocationStamp — ASP

Type:
Task data

Description:

ISO 11783-10:2009(E)

The AllocationStamp XML element specifies a recording of an allocation event. Optionally, a position can be

recorded at an AllocationStamp specification.

All Allocati

onStamp XML elements that were provided by the

F shatbe—o Foe—fa e oeatenStamp ele 2 provided—by the MICS
shall be of the type effective.
All'|AllocationStamp XML elements shall have a Start or Stop attribute value defined. Duration shall always
contain a positive value. All time values are to be set in local time.
Incjuded by XML elements:
— | CommentAllocation
— | DeviceAllocation
— | ProductAllocation
— | WorkerAllocation
Includes XML element:
— | Position
Attfibutes:
Attribute XML Use Type Length/range Comment
Stqlrt A o] xs:datetime Max. 19 Time of start. Format: yyyy-mm-ddThh:mm:ss
Stch B 0 xs:datetime Max. 19 Time of end. Format: yyyy-mm-ddThh:mm:ss
Duration c o xs:unsignedLong 0. (2%2-2) Time between start and stop in [number of
seconds.
Type of the AllocationStamp, possilile values:
Type D r xs:NMTOKEN 1,4 1 = Planned
4 = Effective
Poksition o] xs:element Includes a single XML element Pos|tion
EXAMPLE
<ASP A="2003-08-20T08:10:00" D="4">
<PTN A="54.588945" B="9.989209" D="3"/>
</ASP>
<ASP A="2003-08-20T08:10:00" C="3512" D="4"/>
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D.3 CodedComment — CCT

Type:

Coding data

Description:

The CodedComment XML element describes predefined comments that can be used to annotate tasks.
8gdmerggr(1)ts 4 b oed in CodedComeup y'etali'g a rfrneto . op in

These vallies are described in CodedCommentValues. One of these values can be referenced whe\1 a
comment i$ assigned to a task.

Referencedl by XML element:
— CommentAllocation
Includes XML element:

— CodedCommentListValue

Attributes:
Attribute XML Use Type Length/range Comment
Unique identifier of CodedCommegnt
CodedCommentld A r xs:ID thin. 4 .. max. 14 | Format: (CCTICCT-)([0-9)+
Records generated on MICS have
negative IDs
CodedCommentDesignator B r xsistring max. 32 Designator of CodedComment
Selection of one attribute:
1 = point
CodedCommentScope C I xs:NMTOKEN 1..3
2 = global
3 = continuous
Reference to ID of
CodedCommentGroupldRef D 0 xs:IDREF min. 4 .. max. 14 | CodedCommentGroup
Format: (CCG|CCG-)([0-9])+
. . Includes XML elements
CodedCommentListValde o xs:element CodedCommentListValue
EXAMPLE

<CCT A="CCT7" B="Thistles" C="3">
<CCL A="CCL1"B="10 P./sqgm"/>
<CCL A="CCL2" B="20 P./sqm"/>
<CCL A="CCL3" B="30 P./sqm"/>
</CCT>
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D.4 CodedCommentGroup — CCG

Type:

Coding data

Description:

The CodedCommentGroup XML element can be used to combine predefined CodedComments into groups.

The purpose is to have a better navigation and selection of CodedComments on the mobile system. Each

CogdedCo anbetong—to—onty—o odedCo Grotp- odedCommentGroup—ean—far instance,
be |'weeds”, which contains the CodedComments “camomile”, “couch grass” and “thistle”. Tosebup a list of
CofledComments that belong to a particular CodedCommentGroup on the MICS, all CodedComment XML
elements shall be examined for a match between XML attributes CodedCommentGroupldRef and the
ideptifier of that CodedCommentGroup.
Referenced by XML element:
— | CodedComment
Attributes:
Attribute XML Use Type Length/range Comment
Unique identifier of
CodedCommentGroup
CgdedCommentGroupld A r xs:1D min. 4 .. max. 14 | Format: (CCG|CCG-)([0-9])+
Records generated on MICS have
negative IDs
. o Designator of
CddedCommentGroupDesignator B r xs:string max. 32 CodedCommentGroup
EXAMPLE

<CCG A="CCG3" B="Weeds" />

<CCT A="CCT7" B="Thistles" C="3" D="CCG3" >
<CCL A="CCI3%B="30 P./sqm"/>
<CCL A=/CCL2" B="20 P./sqm"/>
<CCL-As"CCL1" B="10 P./sqm"/>

</CCT>
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D.5 CodedCommentListValue — CCL

Type:

Coding data

Description:

The CodedCommentListValue XML element provides a value to qualify a coded comment. Each
CodedCommentListValue always belongs to a single CodedComment only. One of the
CodedCommenttistvattes-th o-a-CodedCommen erencedHn-CodedCommentAtioeaii

when that CodedComment is assigned to a task. Examples of CodedCommentListValues are sets like'“lgw”,
“medium” @nd “high” or definitions such as “crop growth stage codes”.

Referencedl by XML element:
— CommentAllocation

Included by XML element:

— CodedComment

Attributes:
Attribute XML Use Type Length/range Comment

Unique identifier of
CodedCommentListValue

CodedCommentListValueld A r xs:D min. 4 .. max. 14 | Format: (CCL|CCL-)([0-9])+
Records generated on MICS
have negative IDs

. . s Designator of
CodedCommentListValueDesignator B r xs:string max. 32 CodedCommentListValue
EXAMPLE

<CCL A="CCL0001" B="10 R./sqm"/>
<CCL A="CCL0002" B=220,P./sqm"/>
<CCL A="CCL0003"B="30 P./sgm"/>
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D.6 ColourLegend — CLD
Type:
Coding data

Description:

ISO 11783-10:2009(E)

The ColourLegend XML element describes a colour legend that can be used to display values in different
colours on a grid map. A ColourLegend XML element includes ColourRange XML elements which specify the

| 4 [N <l I EH 4l 1 Tk U P ST 3 RNaf IIYaPN| H ot + 4l ]
Co Ul U VT UoTU WITCITT U1 UOUIILIIIH UIS vAadiuc.  TTIC AtllTuvulc DJTTautvuuluudl 1o UoTU U PICOoTITTU LTS vary

ColourRange within which the value falls is specified.

Referenced by XML element:
— | ValuePresentation

Includes XML element:

e when no

— | ColourRange
Attfibutes:
Attribute XML Use Type Length/range Comment
Unique identifier of ColourLegend
CdlourLegendid A r xs:1D min. 4 .. max. 14 | Format (CLDICLD-)([0-pD+
Records generated on MIICS have
negative IDs
Default colour of the ColourLegend
DefaultColour B o xs:unsignedByte 0..254
Format: palette like ISO(11783-6
. Includes a list of XML elements
CdlourRange r xs:element
ColourRange
EXAMPLE
<CLD A="CLD1".B="0">
<CRG A=00“B="9999" C="1"/>
<CRG A="10000" B="14999" C="2"/>
<CRG A="15000" B="19999" C="3"/>
<CRG A="20000" B="29999" C="4"/>
<CRG A="30000" B="99999" C="5"/>
</CLD>
55
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D.7 ColourRange — CRG

Type:

Coding data

Description:

The ColourRange XML element specifies the colour to use to display values within a certain value range on a

grid map. A ColourRange XML element is included in a ColourLegend XML element to specify a range of

A PRRTY S n £ ol
colours to petsedte presentairrerentranges-orvaies:

Included by XML element:

— ColoufLegend

Attributes:
Attribute XML Use Type Length/range Comment

MinimumValue A r xs:long (=23141) .. (231-1) ColourRange minimum value. The
value is included in the range.

MaximumVlue B r xs:long (<28141) .. (297) ColourRange maximum value. The
value is included in the range.
ColourRange colour

Colour C r xs:unsignedByte 0 .. 254
Format: palette like ISO 11783-6|

EXAMPLE

<CLD A="CLD1">
<CRG A="0" B="9999" C="1"/>
<CRG A="10000" B="14999" C="2"[>
<CRG A="15000" B="19999" C="8"/>
<CRG A="20000" B="29999"€="4"/>
<CRG A="30000" B="99999" C="5"/>
</CLD>
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D.8 CommentAllocation — CAN
Type:

Task data

Description:

The CommentAllocation XML element allocates a CodedComment or a free comment text to a task. The
allocation of comments is specified at a certain position and time by inclusion of XML element
AllocationStamp. Free comment can be added in XML attribute FreeCommentText. In case of assigning a
CoffedComment and a CodedCommentListValue 10 a task, the CodedCommeniLisiValue shall bg out of the
list|of values of the assigned CodedComment. A CommentAllocation can assign either a CodedC€pmment or
FrgeComment exclusively.

IncjJudes XML element:

—| AllocationStamp

Incjuded by XML element:

— | Task

References XML elements:
—| CodedComment

— | CodedCommentListValue

Attributes:

Attribute XML | Use Type Length/range Comment

Reference to XML element]
CodedCommentldRef A o xs:IDREF | min. 4 .. max. 14 | CodedComment
Format: (CCT|CCT-)([0-9])

Reference to XML element]

-

CadedCommentListValueldRef B o xs:IDREF | min. 4 .. max. 14 | CodedCommentListValue
Format: (CCL|CCL-)([0-9])t
FrgeCommentText C o] xs:string max. 32 Operator-definable free cormment text

Includes a single XML elen|1ent
IpcationStamp o] xs:element AllocationStamp to specify fthe time
and the position of the comment.

A

EXAMPLE

<CAN C="bad driving conditions">
<ASP A="2003-08-20T08:00:20" D="4">
<PTN A="51.23456" B="13.23456" D="3"/>
</ASP>
</CAN>
<CAN A="CCT5" B="CCL1">
<ASP A="2003-08-20T08:00:20" D="4">
<PTN A="51.23456" B="13.23456" D="3"/>
</ASP>
</CAN>
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D.9 Connection — CNN
Type:

Task data

Description:

The purpose of the Connection XML element is to specify how two devices are connected to each other within
a single task. A connection specification consists of references to the two DeviceElements of type “connector”
Of the tWO JGV;\JGO vvh;uh darc UUIIIIUUtUd. ThU CUTTI IU\Jt;UII opcu;ﬁuat;ull A~} IGb:UO thU taolr\ \JUIItI\J::UI t\J dUtGIII ine
the positipn of DeviceElements of one device relative to the position of, for instance;’)the
NavigationReferencePoint of another device. The referenced DeviceElement in DeviceElementldRef\0 shall
be part of| the device referenced in DeviceldRef 0 and shall be of the type “connector’. The .referenged
DeviceElement in DeviceElementldRef 1 shall be part of the device referenced in DeviceldRef1 and shall
also be of the type “connector”.

Included by XML element:

— Task

Reference$ XML elements:

— Devicé

— Devicg¢Element

Attributes:

Attribute XML Use Type Length/range Comment

Reference to XML element Device

DeviceldRgf 0 A r xs:IDREF [ min. 4 .. max. 14
Format: (DVC|DVC-)([0-9])+

Reference to XML element
DeviceElementldRef_0 B r xs:IDREF | min. 4 .. max. 14 | DeviceElement
Format: (DET|DET-)([0-9])+

Reference to XML element Device

DeviceldRgf_1 C r xs:IDREF [ min. 4 .. max. 14
Format: (DVC|DVC-)([0-9])+

Reference to XML element
DeviceElementldRef_4 D r xs:IDREF | min. 4 .. max. 14 | DeviceElement
Format: (DET|DET-)([0-9])+

EXAMPLE

<CNN A="DVC2" B="DET2" C="DVC1" D="DET1"/>
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D.10 CropType — CTP
Type:

Coding data

Description:

The CropType XML element describes a crop that can be cultivated on a partfield. A CropType XML element
can include several CropVariety XML elements.

Referenced by XML elements:
— | Partfield

Includes XML elements:

— | CropVariety
Attfibutes:
Attribute XML Use Type Length/range Comment
Unique identifier of CrgpType
CrppTypeld A r xs:1D min. 4 .. max. 14 | Format: (CTPICTP-)(0-9])+
Records generated on|[MICS
have negative IDs
CrppTypeDesignator B r xs:string max. 32 Name of the crop
CrboVariet o xs-element Includes a list of XML glements
P y ’ CropVariety
EXAMPLE

<CTP A="CTP1" B="wheat">
<CVT A="CVT1" B£"Ritmo B"/>
<CVT A="CV12"B="Dekan B"/>
<CVT A="€VJ3" B="Ares C"/>
</CTP>
<CTP A=CTP2" B="barley"/>
<CTP'A="CTP3" B="oats"/>
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D.11 CropVariety — CVT

Type:

Coding data

Description:

The CropVariety XML element describes varieties of a crop specified by CropType that can be cultivated on a
partfield. Each CropVariety definition belongs to a single CropType definition.

Included by XML elements:
—  CropTlype
Referencedl by XML elements:
— Partfigld
Attributes:
Attribute XML Use Type Length Comment
Unique identifier of CropVariety
CropVarietyld A r xs:ID min. 4 max. 14 | Format: (CVTICVT-)([0-9])+
Records generated on MICS
have negative IDs
CropVarietyDesignator B r xs:string max. 32 Name of the CropVariety
EXAMPLE
<CVT A="CVT1" B="Ritmo B"/>

<CVT A
<CVTA

="CVT2" B="Dekan B"/>
="CVT3" B="Ares C"/>
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D.12 CulturalPractice — CPC

Type:

Coding data

Description:

The CulturalPractice XML element describes cultural practices that can be allocated to a task. Examples of

CulturalPractice definitions are “ploughing” or “seeding”. A CulturalPractice can refer to a list of references to

se\ Operationtechniat - i G

A o echr s—etiefertilization”,
organic fertilization”, “gaseous fertilization”).

Referenced by XML elements:
— | OperTechPractice
Includes XML elements:

— | OperationTechniqueReference

Attfibutes:
Attribute XML Use Type Length Comment
Unique identifier of
CulturalPractice
CdlturalPracticeld A r xs:ID min. 4 .. max. 14 | Format: (CPC|CPC-)([T-9])+
Records generated on|[MICS
have negative IDs
CdlturalPracticeDesignator B r xs:string max. 32 Designator of the CultdralPractice
OgerationTechniqueReference o] xs:element Include§ a list Of.XML glement
OperationTechniqueRgference
EXAMPLE

<CPC A="CPC1" B="fertilization">
<OTR A=20TQ1"/>

</CPC>

<CPC A=!CPC2" B="seeding"/>

<CPC'A="CPC3" B="harvest"/>
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D.13 Customer — CTR

Type:

Coding data

Description:

The Customer XML element describes a customer. A customer can be referenced in a task, farm and partfield.
The relationship between a customer and farms and partfields can be multiple. To determine which farms or

rtfield ! n e " too o IR ot ol £ o1 £ hEi o Lol Il
partrields gerongtoa-spechiictusStomerthe-CusStomerianervaraeS-oramnrrarmsS-or-parmeras; respectvery;,—Sna

be examingd for a match with a particular Customerld value.

Referencedl by XML elements:

— Task
— Farm
— Partfigld
Attributes:
Attribute XML Use Type Length/range Comment
Unique identifier of customer
Customerlq A r xs:ID min. 4 .. max. 14 | Format (CTRICTR-)([0-9])+
Records generated on MICS
have negative IDs
CustomerDesignator B r xs:string max. 32 Customer designator/surname
CustomerFjrstName C o) xs:string max. 32 Customer's first name
CustomerSjreet D 0 xs:string max. 32 Street
CustomerPOBox E o) xs:string max. 32 PO box
CustomerPpstalCode E o] xs:string max. 10 Postal code
CustomerQity G o] xs:string max. 32 City
CustomerState H o xs:string max. 32 State or county
CustomerQountry | o) xs:string max. 32 Country
CustomerPhone J o) xs:string max. 20 Telephone number
CustomerMobile K o] xs:string max. 20 Mobile phone number
CustomerFpx L o] xs:string max. 20 Fax number
CustomerEMail M o] xs:string max. 64 E-mail
EXAMPLE

<CTR A="CTR1" B="Smith" C="John" G="Munich"/>
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D.14 DatalLogTrigger — DLT
Type:
Task data

Description:

The DataLogTrigger XML element is included in the task and contains the information about which

ProcessD
Deyice

The¢ data log methods “time interval”, “distance interval” and “on change” can be usediin’any combi

triggered when the logging value enters the value range specified by the _threshold limit definiti
engbled as long as the value is within the value range specified by the threshold limit definitions.

If t
wh
Da
val

ne DatalLogThresholdMinimum is smaller than the DataLogThreshoeldMaximum, data logging
en the value is between the DataLogThresholdMinimum ands the DatalLogThresholdMaxim
aLogThresholdMinimum is larger than the DataLogThresholdMaximum, data logging is enable

The
combination described above. DataLogValues of the: type “total” shall be stored once per task
trapsfer file.

A maximum of 10 messages per process data variable per second can be transmitted by a device.
Va
Da
shg

ues from parameter groups can/be logged by specification of the attributes Da

aLogPGNStartBit and DataLogPGNStopBit. When these attributes are specified, the Datal.ogD
Il be set to OXDFFE (PGN log value).

Incjuded by XML elements:
Task

References XML elements:

DeviceElement

ataVariables values shall be logged as DataLogValues during task processing. The refere

Ue is larger than the DataLogThresholdMinimum or smaller.than the DatalLogThresholdMaximun.

nce to the
When the
b task. The
t and store

nation. The
ethods are
logging is
bns and is

is enabled
um. If the
i when the

b data log method “total” is independent of the other data log methods and can be used with any

n the data

aLogPGN,
DI attribute
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Attributes:

Attribute

XML

Use

Type

Length/range

Comment

DataLogDDI

xs:hexBinary

0x0000 .. OxFFFF

Unique number, which identifies
the ProcessDataVariable (as
specified in ISO 11783-11)

Selection of the log method:

1 = time interval

DataLogMgthod

xs:unsignedByte

2 = distance Interval
4 = threshold limits
8 = on change

16 = total

DatalLogDigtancelnterval

xs:long

0 .. 1000000

Distance interval for data log in
mm, 0 stops measurement.

DataLogTimelnterval

xs:long

0 .. 60000

Time(interval for data log in ms
0 sfops’measurement, 10 ms is
minimum time interval.

DataLogThfesholdMinimum

xs:long

(=23141) .. (231.)1)

Minimum threshold to activate the
data log. Threshold limit value i
included in the value range to l¢g.
(231-1) stops measurement.

a7y

DataLogThresholdMaximum

xs:long

(%23141) .. (231-1)

Maximum threshold to activate
the data log. Threshold limit value
is included in the value range tq
log. (-231+1) stops measuremelnt.

DataLogThresholdChange

xs:long

(=23141) .. (281-1)

Change threshold to activate the
data log, 0 stops measurement
1 logs each change.

DeviceElementldRef

xs:IDREF

min. 4 .. max. 14

Reference to XML element
DeviceElement

Format (DET|DET-)([0-9])+

ValuePresgntationldRef

xs:IDREF

min. 4 .. max. 14

Reference to XML element
ValuePresentation

Format (VPN|VPN-)([0-9])+

DataLogPGN

xs:unsignedLong

0.2'8

Parameter Group to log a valug
from.

DataLogP@NStartBit

xs:unsignedByte

First bit of the value to log from
parameter group. Bit 0 is the least
significant bit of Byte 1 in the dafa
field of a data frame. The start bjt

is included in the value and
becomes the least significant bit.

DataLogPGNStopBit

xs:unsignedByte

Stop bit of the value to log from a
parameter group. The stop bit is
included in the value and
becomes the most significant bit.

EXAMPLE

<DLT A="1122" B="1" D="1000" H="DET2"/>
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D.15 DatalLogValue — DLV
Type:
Task data

Description:

ISO 11783-10:2009(E)

The DataLogValue specifies a single value of a single ProcessDataVariable, specified by its DDI and supplied

by a single DeviceElement. The XML attribute DeviceElementldRef references the appropriate DeviceElement.
Th( “‘G‘;‘i i 018 =00V ""G“‘i LIASA®A® IR B BL™ Y1 Ereen “‘ trre-fs—ae dedlnthe
task and by this relation all DataLogValues belong to a task. DataLogValues are part of the-data logging
functionality of the task controller.
WhHen the values are logged from a parameter group, the attributes DataLogPGN, DatakoegPGNStartBit and
DajaLogPGNStopBit are used and the DatalLogDDI attribute shall be set to OXDFFE (RGN log valug).
Incjuded by XML elements:
—| Time
References XML elements:
— | DeviceElement
Attfibutes:
Attribute XML Use Type Length/range Comment
0x0000 Unique number, which defines the
PrpcessDataDDI A r XSthexBinary OxFFFF" ProcessDataVariable (af specified
in Annex B and ISO 11783-11)
Pr¢cessDataValue B r xs:long —231 (231-1) |Value
Reference to DeviceElenent
DgviceElementldRef C r xs:IDREF min. 4 .. max. 14
Format: (DET|DET-)([0-9])+
DataLogPGN D o | xs:unsignedLong 0. 218 fPrga):T?meter Group to log|a value
First bit of the value to Iqg from a
parameter group. Bit O i$ the least
: N significant bit of Byte 1 in the data
DataLogPGNStastBit E o] xs:unsignedByte 0..63 field of a data frame. The start bit is
included in the value an¢l becomes
the least significant bit.
Stop bit of the value to log from a
DataLogPGNStopBit F o xs:unsignedByte 0..63 parameter-grotup—he-stop bit is
9 P ' 9 y " included in the value and becomes
the most significant bit.
EXAMPLE

<DLV A="0815" B="10" C="DET1"/>
<DLV A="4711" B="15" C="DET2"/>
<DLV A="4522" B="20" C="DET3"/>
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D.16 Device — DVC

Type:
Coding data

Description:

The Device XML element describes a complete device, like a machine or sensor system. Each device shall
have at least one DeviceElement.

Includes XMt elements:
Devicé¢Element
Devicg¢ProcessData

DevicéProperty

Referencedl by XML elements:

Devic¢ValuePresentation

— Conngction
— DevicgAllocation
Attributes:
Attribute XML | Use Type Length/range Comment
) ) Unique identifier of device
Deviceld A r xs:ID min. 4 .. max. 14
Format: (DVC|DVC-)([0-9])+
DeviceDesjgnator B o xs:string max. 32 Device designator
DeviceSoftyareVersion C o xs:string max. 32 Software version of device
. . . 0x0000000000000000 .. | NAME of working-set master
WorkingSejMasterNAME | D r | xshexBinary | o FEFFFFFFFFFFFFFF | (see ISO 11783-5)
DeviceSerialNumber E o xs:string max. 32 Serial number of device
Label of device description structure
DeviceStrufturelLabel F r | xs:hexBinary | 0x00 .. OXFE per byte | Array Byte 1 is most significant ang
Array Byte 7 is least significant.
Label of device description
localization.
Bytes 1 to 6 are defined by the
Bytes 110 6: 0x00 ..  |language command PGN (see
DevicelocglizationLabel G r | xs:hexBinary OXFE per byte, ISO 11783-7). Byte 7 is reserved and
Byte 7 = OxFE setto-FEs—anguagecommand—
PGN Byte 1 is least significant and
language command Byte 7 is most
significant.
. . Includes a list of XML elements
DeviceElement r xs:element -
DeviceElement
. . Includes a list of XML elements
DeviceProcessData o xs:element -
DeviceProcessData
. . Includes a list of XML elements
DeviceProperty o) xs:element -
DeviceProperty
DeviceValuePresentation o] xs:element Includes a list of XML elements

DeviceValuePresentation
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EXAMPLE

<DVC A="DVC1" B="sprayer 4711" C="1.0" D="0102030405060708" F="050504A" G="FF000000006C6E">
<DET A="DET1" B="1" C="1" D="all elements" E="0" F="0">
<DOR A="3"/>
<DOR A="4"/>
<DOR A="8"/>
<DOR A="9"/>

TDORA="10">

<DOR A="11"/>
</DET>
<DET A="DET2" B="2" C="3" D="main tank" E="1" F="1">

<DOR A="5"/>

<DOR A="6"/>

<DOR A="7"/>

<DOR A="8"/>

<DOR A="9"/>

<DOR A="10"/>

<DOR A="12"/>
</DET>
<DPD A="3" B="1234" C="3" D="1"/>
<DPD A="4" B="8765" C="1" D="1"/>
<DPD A="5"B="1111" C="3" D="1"/>
<DPD A="6"B="1112" C="3" D="1"/>
<DPD A="7"B="1133" C="1" D="2"/>
<DPT A="8" B="4301" C="0"/>
<DPT A="9" B="4302" C7"0"/>
<DPT A="10" B="4303“.C="0"/>
<DPT A="11" B={4305" C="2700"/>
<DPT A="121B="4304" C="4500"/>

</DVC>
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D.17 DeviceAllocation — DAN
Type:

Task data

Description:

The DeviceAllocation XML element includes information on which device(s) the planned task was created for
and which devices were actually used during task processing. For a planned task the DeviceAllocation
describes the WorkingSetMasterNAMEValue and optionally a NAME mask to enable a range of NAME values

which canrlnspecrry devices thal are also allowed for the task processing. During task processing the thsk
controller fodifies the WorkingSetMasterNAMEValue attribute to the NAME of the working-set master-{hat
was actually used to perform the task.
Includes XML elements:
— AllocafionStamp
Included by XML elements:
— Task
Reference$ XML elements:
— Devicg
Attributes:
Attribute XML | Use Type Length/range Comment
0x000000 .. NAME of working-set master (see
WorkingSe{MasterNAMEValue| A r xs:hexBinary | OxXFFFFFFFFFFFF | ISO 11783-5) from the device the task
FFFF is planned for or was processed with.
Bit-Mask, which is to be used for a
logical AND operation to
WorkingSetMasterNAMEValue, to
allow more then one specific device
. _ 0x000000 .. for the task.
WorkingSefMasterNAMEMask | B 0 |[xs:hexBinary OxFFFI;I'::I;I;FFFFF bit=1 =>relevant bit of the
WorkingSetMasterNAMEValue
bit=0 =>bit of the
WorkingSetMasterNAMEValue is npt
relevant.
. ) Reference to XML element Device
DeviceldRgf C o xs:IDREF min. 4 .. max. 14
Format: (DVC|DVC-)([0-9])+
AllocationSfamp o] xs:element Includgs a single XML element
AllocationStamp
EXAMPLE

<DAN B="000000FF00000000" A="1234567812345678" C="DVC2">
<ASP A="2003-08-20T08:00:00" B="2003-08-20T17:00:00" D="4"/>

</DAN>

<DAN B="000000FF00000000" A="8765432187654321" C="DVC1">
<ASP A="2003-08-20T08:00:00" B="2003-08-20T17:00:00" D="4"/>

</DAN>
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D.18 DeviceElement — DET
Type:

Coding data

Description:

The DeviceElement XML element describes the functional or physical elements of a device. To establish a
hierarchical structure of element groups, a DeviceElement shall refer to another DeviceElement or to the

d et H £ _Tl [m + =1 4+ T dheilo, 4t H dafi P~ A2 [ o W HH £ H o | +OA t” Th
e U0 TLOTIT. LA~ IJUVI\JUI_IUIIIUIILI_Y}JU diUTvule 1o UvTIimicu 1mnr m.J, CTTITIUUTT UT U VIUULITTTTCTINY JeC . e

ParentObjectld attribute is used to refer either to the DeviceObject (object ID = 0) orl-tg a parent
DeyiceElementObject to establish a hierarchical ordering of DeviceElements.

Included by XML elements:
— | Device

IncjJudes XML elements:

— | DeviceObjectReference
References XML elements:
— | DeviceElement

— | Device

Referenced by XML elements:
— | Connection

— | DatalLogTrigger

— | DatalLogValue

— | ProcessDataVariable

— | ProductAllocation
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Attributes:
Attribute XML | Use Type Length/range Comment
Unique identifier of DeviceElement
DeviceElementld A r xs:ID min. 4 .. max. 14 | Format: (DETIDET-)(0-9)+
Records generated on MICS have
negative IDs
DeviceEle nantOhiactld B r vc:llncinnnHthrf 1 —B65534 ObJeCt ID Un|que inside a device
4 N description
Selection of type:
1 = device
2 = function
3 =bin
DeviceElementType C r xs:NMTOKEN 1.7
4 = section
5 = unit
6 = connector
7 = navigation
DeviceElementDesignator D o] xs:string max. 32 Designator of element
Unique number of the element, refer to
DeviceElementNumber E r xs:unsignedLong 0 .. 4095 Annex B: ProcessDataVariable
element numbering
ParentObjgctld F r xs:unsignedShort 0..65534 ObJ§Ct ID of parent DeviceElement gr
Device
DeviceObjgctReference o] xs:element InCI".JdeS a list of XML elements
DeviceObjectReference
EXAMPLE

<DET A="DET1" B="1" C="1" D="all"elements" E="0" F="0">

<DOR A="3"/>
<DOR A="4"/>
<DOR A="8"/>
<DOR A="9""/>
<DOR A="10%>
<DORAZ"1"/>
</DET
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D.19 DeviceObjectReference — DOR

Type:
Coding data

Description:

ISO 11783-10:2009(E)

The DeviceObjectReference XML element describes a reference to a DeviceProcessData object or a

DeviceProperty object.

This XML element is part of the device description.

References XML elements:
— | DeviceProcessData
— | DeviceProperty

Incjuded by XML elements:

— | DeviceElement
Attributes:
Attribute XML Use Type Length/range Comment
DgviceObjectld A r xs:unsignedShort 1..65534 Obje.Ct ID of DeviceProcegsData or
DeviceProperty
EXAMPLE
<DOR A="3" />

© 1SO 2009 - All rights reserved
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D.20 DeviceProcessData — DPD

Type:
Coding data

Description:

The DeviceProcessData XML element describes ProcessDataVariable DDIs, supported by the DeviceElement

that

references this XML element.

The attributes specify the available trigger

methods for a

ProcessDatavariabte-Bbit-
This XML]

Reference$ XML element:
Devic¢ValuePresentation

Reference@l by XML element:

Devicg¢ObjectReference

lement is part of the device description.

Included by XML elements:
— Devicg
Attributes:
Attribute XML | Use Type Length/range Comment
DeviceProgessDataObjectld A r |xs:unsignedShort 1..65534 gg\'/?cuee number inside a singlq
Unique number which specifigs
DeviceProgessDataDDI B r xs:hexBinary | 0x0000 .. OXFFFF | the process data variable
(defined in ISO 11783-11)
Bit combination to specify the
ProcessDataVariable property:
DeviceProdessDataProperty C r xs:NMTOKEN 0..3 1 = belongs to default set
2 = setable
Bit combination to specify
supported trigger methods:
1 = time interval
DeviceProdessDataTriggerMethods | D r xs:integer 0..31 2 = distance interval
A4—threshotdtimits
8 = on change
16 = total
DeviceProcessDataDesignator E o] xs:string max. 32 Designator of DeviceProcessData
DeviceValuePresentationObjectld F 0 [xs:unsignedShort 1..65534 Object ID of

DeviceValuePresentation

EXAMPLE

<DPD A="1" B="1234" C="3" D="1"/>
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D.21 DeviceProperty — DPT

Typ

e:

Coding data

Description:

ISO 11783-10:2009(E)

The DeviceProperty XML element describes a property of a DeviceElement by means of a reference and a
value for a DDI. This XML element is part of the device description.

References XML element:

Re

DeviceValuePresentation
erenced by XML element:

DeviceObjectReference

Incjuded by XML elements:
— | Device
Attfibutes:
Attribute XML | Use Type Length/range Commen
DgvicePropertyObjectld A r xs:unsignedShort 1..65534 (ijg\'/?cuee number inside a single
Unique number which defines
DgvicePropertyDDI B r xs:hexBinary 0x0000 .. OxFFFF | the property (specifigd in
1ISO 11783-11)
DdvicePropertyValue r xs:long -232 (2%2-1) |Property value
DqgvicePropertyDesignator o] xs:string max. 32 Optional designator for property
DgviceValuePresentationObjectld | E o] xs:unsignedShort 1..65534 Obje.Ct ID of .
DeviceValuePresentation

EXAMPLE

<DPT A="8%YB="1235" C="-65233"/>

© 1SO 2009 - All rights reserved
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D.22 DeviceValuePresentation — DVP

Type:

Coding data

Description:

The DeviceValuePresentation XML element is used to specify the presentation of the data dictionary

entity-defined integer values that are used within a single device. The presentation shall be according to the
following formtta:

Presented value = (integer value + Offset) * Scale
Presented |values are always rounded to the number of decimals specified in the NumberOfDecimals attribute.
Referencedl by XML elements:
— Devicg¢ProcessData
— Devic¢Property

Included by XML elements:

— Device
Attributes:
Attribute XML | Use Type Length/range Comment
DeviceValuePresentationObjectld A r xs:unsignedShort 1..65534 gg\'/?gee number inside a single
Offset to be applied to the value
. _931 31_
Offset B r xs:long 2% (27=1) | for presentation
Scale c ' xs:decimal 0.000000001 .. | Scale to be applied to the valug
' 100000000.0 |for presentation
Number of decimals to be
NumberOfDecimals D r xs:unsignedByte 0.7 presented after the decimal
separator
UnitDesigngtor E o] xs:string max. 32 Optional unit designator string
EXAMPLE

<DVP A _llqll B_unn r\_|r1 .nll D_lln" E_“kg"/
<DVP A=||2u B="32" C="1.8" D=u1|| E=quu/>
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D.23 Farm — FRM

Type:

Coding data

Description:

ISO 11783-10:2009(E)

The Farm XML element contains all required information to describe a farm. The relationships between a
customer and farms and partfields can be multiple. To determine which farms or partfields belong to a specific

Cusg

a particular Customerld value.

FS o o 4 ldRaf 1 £ £ ol tH ] ball + af t h 'th
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References XML element:
— | Customer
Referenced by XML elements:
— | Partfield
— | Task
Attfibutes:
Attribute XML Use Type Length/range Comment
Unique identifier of Farm
Fafmld A r Xs:D min. 4 .. max. 14 | -ormat: (FRMIFRM-)([0-9})+
Records generated on MICS have
negative IDs
FafmDesignator B r xs:string max. 32 Farm designator/name
FafmStreet C o) xs:string max. 32 Street
FarmPOBox D o) xs:string max. 32 PO Box
FafmPostalCode E o xs:string max. 10 Postal code
FafmCity F o xs:string max. 32 City
FafmState G o xs:string max. 32 State or county
FafmCountry H o xs:string max. 32 Country
Reference to XML elemenf customer
CustomerldRef | o xs:IDREF min. 4 .. max. 14

+

Format: (CTR|CTR-)([0-9]

EXAMPLE

© 1SO 2009 - All rights reserved

<FRM A="FRM1" B="bonanza ranch" />
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D.24 Grid — GRD
Type:
Task data

Description:

The Grid XML element describes the dimension and position of a set of gridcells. There shall be a definition of
the minimum north/east position, the size of each gridcell and the number of gridcells in the north/east
direction. There can only be a single grid specified per task. The grid is always related to a partfield but the

definition df grid is always tfask-specific. The grid cells of a grid contain a reference 10 a [reaimeniZong dr a
process ddta variable value. The grid shall be specified as a complete array of gridcells in ascending order| as
gridcells d¢ not contain any ordering information.

The gridce]ls shall be defined in a binary format in a separate file external to the XML data transfer file. There

can only b¢ a single binary file per grid and per task. The gridcell files shall exist in the same folder as the data
transfer filg. The name of the gridcell files shall be unique over all grids referred to by tasks.of a data trangfer
file.
Reference$ XML element:
— TreatmentZone
Included by XML elements:
— Task
Attributes:
Atfribute XML | Use Type Length/range Comment
o - . Minimum north position of the grid
GridMinimymNorthPosition| A r xs:decimal -90.0..90.0
Format: WGS84
. . . Minimum east position of the grid
GridMinimymEastPosition B r xs{decimal -180.0 .. 180.0
Format: WGS84
. . North direction gridcell size
GridCellNofthSize C r xs:double 0.0..1.0
Format: WGS84
. ) East direction gridcell size
GridCellEastSize D r xs:double 0.0..1.0
Format: WGS84
GridMaximpgmColumn E r xs:unsignedLong 0..(232-1) | Number of the gridcells in east direction
GridMaximyimRow F r xs:unsignedLong 0..(2%2-1) |Number of the gridcells in north directipn
. . Unique name of gridcell file
Filename G r xs:1D 8 Format: GRD[0-9][0-9][0-9][0-9][0-9]
Filelength H o] xs:unsignedLong 0..(232-2) |Length of gridcell file in number of bytas
Grid tvynae-snacification:
rid-type-specification:
GridType r xs:NMTOKEN 1.2 1 =grid type 1
2 = grid type 2
TreatmentZoneCode J o] xs:unsignedByte 0..254 Grid type 2 TreatmentZoneCode
EXAMPLE

Grid type 1 XML element specification:

<GRD A="58.096653" B="8.54321" C="0.012" D="0.012" E="200" F="300" G="GRD00001" [="1"/>

See 7.6 for examples of both grid type 1 and grid type 2 specifications.
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D.25

Type:

Root element

Description:

ISO11783_TaskData

ISO 11783-10:2009(E)

The XML element ISO11783 TaskData is the main XML element called a root element and contains
definitions about the construct of the XML File (Version number...) and the use of primary XML elements.

Inc

udes ANIL elements.
Task
CodedComment
CodedCommentGroup
ColourLegend
CropType
CulturalPractice
Customer
Farm
Device
OperationTechnique
Partfield
Product
ProductGroup
ValuePresentation
Worker

ExternalFileReference

Attfibutes:
Attribute XML Use Type Length/ Comment
range
List element release number (major),
used to specify the version of
ISO 11783-10 that this task data file
meets:
0 = The version of the DIS (Draft
VersionMajor VersionMajor | r |xs:NMTOKEN 2 International Standard)

1 = The version of the FDIS (Final
Draft International Standard)

2 = The version of the first edition
published as an International
Standard, and so on

© 1SO 2009 - All rights reserved

77


https://standardsiso.com/api/?name=113e99774fd7a3f327ff537d4b01cc9b

ISO 11783-10:2009(E)

Attribute XML Use Type Length/ Comment
range
VersionMinor VersionMinor | r [xs:NMTOKEN 1 List element version number (minor)
Management Name of management-software
ManagementSoftwareManufacturer Software r xs:string 32 9
manufacturer
Manufacturer
Management
ManagementSoftwareVersion Software r xs:string 32 Version of management software
Version
TaskController
TaskContrdllerManufacturer o) Xs:string 32 Name of task controller manufacturer
Manufacturer
TaskContrdllerVersion Tas\l;grosri];;oller o] xs:string 32 Version of task controller software
Describes the origin ofithe XML filg:
DataTransfgrOrigin Datg‘l;irgi?]sfer r [xs:NMTOKEN 1 1=FMIS
2 =MICS
CodedCominent CCT o] xs:element Includes XML element
CodedCemment
. Includes XML element
CodedComimentGroup CCG o] xs:element C6dedCommentGroup
ColourLegepd CLD o] xs:element Includes XML element
ColourLegend
CropType CTP o] xs:element Includes XML element CropType
CulturalPragtice CPC o] xs:elemept Includes XML. element
CulturalPractice
Customer CTR o] xs:element Includes XML element Customer
Farm FRM o] xs:element Includes XML element Farm
Device DvC o] xs:element Includes XML element Device
OperationTgchnique oTQ o xs:element Includgs XML elgment
OperationTechnique
Partfield PFD o] xs:element Includes XML element Partfield
Product PBT o] xs:element Includes XML element Product
ProductGroyip PGP o] xs:element Includes XML element ProductGroyp
Task TSK o] xs:element Includes XML element Task
ValuePreseptation VPN o] xs:element Includes XML e!ement
ValuePresentation
Worker WKR o] xs:element Includes XML element Worker
ExternalFileReference XFR o] xs:element Includes XML element

ExternalFileReference

EXAMPLE

<ISO11783_TaskData VersionMajor="1" VersionMinor="0" TaskControllerManufacturer="FarmCtrl" TaskControllerVersion="1.0"

ManagementSoftwareManufacturer="FarmSystem" ManagementSoftwareVersion="1.0" DataTransferOrigin="1">
<TSK A="TSK1" F="1" E="WKR1">

</1ISO11783_TaskData>
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D.26 Linestring — LSG

Type:
Task data

Description:

ISO 11783-10:2009(E)

The Linestring XML element describes the position, length and appearance of a line. Linestrings of the type
flag can be used to assign a comment to all positions of the linestring. This is to enable the task controller to

NNMAL

ositions as
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infgrmational messages to the operator.

Includes XML element:

— | Point

Incjuded by XML elements:

— | Partfield
— | Polygon
Attfibutes:
Attribute XML | Use Type Length/range Comment]
Type of the linestring,
possible values:
1 = PolygonExterior
2 = Polygonlnterior
LinestringType A § xs:NMTOKEN 1.8 3= TramL.lne
4 = SamplingRoute
5 = GuidancePath
6 = Drainage
7 = Fence
8 = Flag
LinestringDesignataf B o] xs:string max. 32 Linestring name or comment
LirlestringWidth. o] xs:unsignedLong 0..(232-2) Width of the linestring|in mm
LirlestringLength D o] xs:unsignedLong 0..(232-2) Length of the linestring in mm
Colour of the linestring
LinestringColour E o] xs:unsignedByte 0..254 .
Format: palette like ISO 11783-6
Point " xs-element Ingludes a list of XML element
Point
EXAMPLE

<LSG A="1" E="1" B="Line1" D="2000" C="20">
<PNT A="2" C="58.8754321" D="8.945632" F="1" B="start" E="50"/>
<PNT A="2" C="58.8789999" D="8.99889099" F="1" B="end" E="50"/>

</LSG>
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D.27 OperationTechnique — OTQ

Type:

Coding data

Description:

L] ”

The OperationTechnique XML element describes operation techniques like “drilling”, “spreading”, “gaseous”.

AV

Referenceg by Xivitetements:
— OperTlechPractice
— OperationTechniqueReference
Attributes:
Attribute XML Use Type Length/range Comment
Unique identifier of
OperationTechnique
OperationTechniqueld A r xs:ID min. 4 .. max. 14 | Format: (OTQJOTQ-)([0-9])+
Records generated on MICS havg
negative IDs
OperationTechniqueDesignator B r xs:string max. 32 Designator of OperationTechnique
EXAMPLE
<O0TQ A="OTQ1" B="drilling"/>
<0TQ A="0TQ2" B="spreading"/>
<0TQ A="OTQ3" B="gaseous"/>
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