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1
Scope

This XML schema definition specifies the interface for the data transfer between single computers in the area of road construction. 

This document was developed by the OSYRIS (Open System for Road Information Support) consortium (www.osyris.org).

It is important to note that all the input data, which is needed by the on-board software, are XML files which are the files mission and configuration.

The output data gained by the on-board software, is also a XML file with the extension .acv ('achieved').

2
References

[1]
XML Specification published by the World Wide Web consortium (www.w3.org)

3
Abbreviations

OSYRIS


Open System for Road Information Support

XML


Extensible Markup Language

4 Operating principles

A basic principle during the usage of XML-files is the use of schema files, which describe the structure of any allowed XML file. All the created XML-files should be validated against these schema-files.

5
Error handling

XML-files can create generally two kinds of errors. The first one is related to the formalness (e.g. syntax errors). The other source of errors is related to the content of the XML files. These errors can be detected when the generated XML-file is validated against the schema file. 

The on-board application shall implement the component MSXML version 3.0, developed by Microsoft, which contains a parser for XML files and schemas.

6
XML Schema definition

6.1
basic elements

The XML interface is based on the basic elements
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<ParamVal> is a basic element to give the value of the parameter. 
Attributes: 
Name (required) Tol (optional)
Syntax:  
<ParamVal Name = “Thickness”>10</ParamVal>
(
<ParamVal Name = “Pass” Tol = “1”>7</ParamVal>

<Point>
Attributes:
No (optional), Type (optional)
Syntax: 
<Point No = “23”> <E>12</E> <N>2.45</N> <H>8.12</H> </Point>
(
<Point Type = “GeoPoint”> ... </Point>

<Line> describes any kind of line, it can also represent an area
Attributes:
Time (optional), Type(optional)
Syntax:
<Line Time = “12:02:39.21”> ... </Line>
(
<Line Type = “Edge”> ... </Line>
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6.2
Mission File

Two kinds of mission files are to be implemented: one file for the planned missions and one for the achieved missions (achieved work). The scope of the first file is oriented towards the planning of future tasks, whereas the second reports what has already been done. It will be handled in section 6.5.

It is important to note that the planned mission XML-file is created by the office-application for the use on an on-board computer.

The planned mission file represents the actions which have to be done during the next work unit. 

The file has the root element <Missions> which is a collection of the sub-element <Mission>.
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The element <Mission> consists of the following sub-elements:

6.2.1 <Date> sub-element

This element is a string which specifies the date of the mission. This sub-element should appear exactly one time and has no attributes. Date should appear in short XML format (yyyy-mm-dd).

Format: Date

Example:

<Date>2002-07-11</Date>

6.2.2 <MissionID> sub-element

It is an identifier to the mission in question.

Format: String

6.2.3 <Description> sub-element

It is an optional element which describes the nature of the mission. 

Format: String

6.2.4 <Worksite> sub-element

Specification of general information about the location of the work site. This element is optional. 
It contains the following elements: Description, Bounding, CoordSys, Layer, DisplayExtras. 

· <Description>, string, description of the worksite

· <Bounding>, optional,
“Bounding” element sets the co-ordinates describing the location of the work site. It contains the following sub-elements: Emin, Emax, Nmin, Nmax, Hmin, Hmax. Where Hmin and Hmax are optional and E stands for easting, N for northing, H for height.

· <CoordSys>, string, specification of the co-ordinate system used. Currently this element can take only one of two possible values, namely: “local” and “curvilinear”.

· <Layer> specifies which layer of the road is of concern here (base, subbase,  asphalt layer,... etc). This element has 3 children:

· <Name> a string for the name of the layer.

· <ParamVal> it is an element which can be found once, many times or not at all. This element is left to the end user to specify it according to his wishes.

[image: image6.png]Description

Emin

Emax

Georneicd baunding Hmax
rctanle or cube

Coordsys,

N of coardnate syzem

Wotkare dezption Parameter vabve

[Erp——

Parameter vab

Parsmater value

Eions nd sadrional
diplay objacs




· <Axis>: it is a polyline and specifies the axis of the road. The <ParamVal> element for each point can specify the Abscissa and the angle Heading.
<ParamVal Name = “Abscissa”>389</ParamVal>
<ParamVal Name = “Heading”>230</ParamVal>

· <DisplayExtras>: an optional element, which fixes these extra objects which should be displayed on the screen of the on-board computer within the road view. Each Line and Point should have a “type” attribute. 
The allowed Line types are: Section, Obstacle, DisplayLine
The allowed Point types are: TCAPoint, GeoPoint


<Worksite>



<Description>Elz data</Description>



<CoordSys>local</CoordSys>



<Layer>




<Name>Base</Name>




<Line Type="Edge">





<Point>
<E>112.106</E>
<N>100.939</N>
<H>397.722</H>
</Point>





<Point>
<E>111.939</E>
<N>106.866</N>
<H>397.510</H>
</Point>





<Point>
<E>111.638</E>
<N>118.780</N>
<H>397.278</H>
</Point>




</Line>




<Line Type="Axis">





<Point>
<E>114.266</E>
<N>100.953</N>
<H>397.662</H>
</Point>





<Point>
<E>114.072</E>
<N>106.914</N>
<H>397.447</H>
</Point>





<Point>
<E>113.784</E>
<N>118.799</N>
<H>397.201</H>
</Point>




</Line>




<Line Type="Edge">





<Point>
<E>116.427</E>
<N>100.968</N>
<H>397.603</H>
</Point>





<Point>
<E>116.205</E>
<N>106.963</N>
<H>397.385</H>
</Point>





<Point>
<E>115.930</E>
<N>118.819</N>
<H>397.125</H>
</Point>




</Line>



</Layer>



<Axis>




<Line>





<Point>
<E>114.266</E>
<N>100.953</N>
<H>397.662</H>






<ParamVal Name="Abscissa">10.4</ParamVal>

</Point>





<Point>
<E>114.072</E>
<N>106.914</N>
<H>397.447</H>
</Point>





<Point>
<E>113.532</E>
<N>131.036</N>
<H>396.964</H>






<ParamVal Name="Abscissa">25.0</ParamVal>

</Point>





<Point>
<E>114.445</E>
<N>174.034</N>
<H>396.379</H>






<ParamVal Name="Abscissa">55.0</ParamVal>

</Point>




</Line>



</Axis>



<DisplayExtras>




<Line Type="Section">





<Point>
<E>106.358</E>
<N>100.773</N>
<H>397.590</H>
</Point>





<Point>
<E>126.354</E>
<N>101.158</N>
<H>397.590</H>
</Point>





<ParamVal Name="Abscissa">0</ParamVal>




</Line>




<Line Type="Section">





<Point>
<E>106.157</E>
<N>110.753</N>
<H>397.379</H>
</Point>





<Point>
<E>126.152</E>
<N>111.174</N>
<H>397.377</H>
</Point>





<ParamVal Name="Abscissa">10</ParamVal>




</Line>




<Point Type="GeoPoint">






<E>143.131</E>
<N>96.76</N>
<H>396.901</H>
</Point>




<Point Type="GeoPoint">






<E>168.399</E>
<N>96.802</N>
<H>396.02</H>
</Point>



</DisplayExtras>


</Worksite>

6.2.5 <WorkGroup> sub-element
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In this part, the the team or the workgroup which should accomplish the task is specified.

The description to the workgroup will take place in a separate XML-file. This XML-file will be referred to within the mission file, by mean of the tag <include>. 

Accordingly the real definition of the <WorkGroup> will take place in this extra file which is a collection of the elements <Machines> and <MachineMission>. 

<Machines> describes the machines in the work group. For every machine in the group one has to specify it’s name, length, width and IP. This tag has required 2 attributes: “MachID” and “Type”. MachID specifies the machine id and Type can be one of two possible values: “Compactor” and “Pave”.
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<MachineMission> 
Attributes: MachID (required) which references the id of the machine in question. <MachineMission> consists of the following sub-elements: 

· <Description>: optional

· <Request>: the element will be handled separately in the next sub section.

· <OnBoard>: Name of the computer.

· <Tool>: optional. It describes the geometry of the tool and it’s various technical parameters, e.g. gross weight of the roller, the weight of the front drum of the roller, vibration frequency, vibration amplitude, static load F, static load R or drum radius. The list of allowed parameter names are:

DrumRadiusF
DrumRadiusR
DrumWeightF
DrumWeightR
StaticLoadF
StaticLoadR
DrumInertiaF
DrumInertiaR
ViscousFricF
ViscousFricR
StrictionFricF
StrictionFricR
MotorTorqueOffF
MotorTorqueOffR
Weight
VibFreqLow
VibFreqHigh
VibAmplLow
VibAmplHigh
FixedWidth
WidthL
WidthR

· Choose between:

· <Trajectory>: This XML-tag is to be used to describe the longitudinal axis of the part of the road to be paved by the paver. Or in other words it represents the path of the longitudinal axis of the pavar during it’s mission. When this XML-tag appears in any <MachineMission>, that implies that the machine in question is a paver. <Trajectory> itself consists of <line>-tag which sets the different points that describe the path mentioned above.

· <WorkArea>: this tag is used only for the rollers. So when this tag is found in any <machineMission>, that would be considered as an index that the type of the machine here is a roller. <WorkArea> consists also of <Line>-tag. But the difference with <Trajectory> is that, <Line> here does not represent an axis but a polygon which describes the outer lines of the work area.

Both <Trajectory> and an <Area> can have a <ParamVal> nodes, which describe the desired value for the parameter and the tolerance for it. Tolerance is given in the units of the parameter. 

<ParamVal Name = “Speed” Tol = “1.5”>10</ParamVal>

<ParamVal Name = “Temperature” Tol = “40”>130</ParamVal>

If the desired parameter value varies in the mission, the value can be assigned to the point.

6.3 <Request>
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This element represents a request directed towards the on-board computer, which demands technical data. “Request” can be a part of the mission file but it could be an independent XML-file as well. 

<Request> element consists of the following sub-elements:

· <ID> it is an id to reference the request. This id should be referred to in the corresponding response. This element is optional and it is empty in the case that , the request element is a part of the mission file.

· <SenderID> It is an id to identify who is sending the request. Like “ID”, it is an optional and should be left empty in the case that “Request” is a part of the mission file. 

· <RecieverID> is an id to indicate the party , who should receive the request .

· <QueryMachine> is an optional element. The aim of this element is to enable sending request to some machine and ask about the data of another machine or the whole fleet. So this element requires an id of a machine or ‘*’-symbol when information about the whole fleet is required.

· <Selection> is an optional element. When this element is not empty so one can define a specific time window or location where one is only interested in what has happened during this time window or in that location. <Selection> has already been described before .

· <Wish> Specifies the aim of that request. 
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<ExportParameter>
Attribute: Name (required) of the parameter.
Choose between:

· <Path> requests the data of the machines paths with the important parameters.
The sub- element <ExportFrequency> specifies the rate according to which the measured data should be saved, the <ExportDelta> states how much the value must at least change to be exported. 

· <Raster> requests parameter values in a raster form. 
 For the raster the size of a single cell (RowSize, ColSize) has to be given. For each <ExportParameter> one can specify different raster size. The raster is described in the section 6.4.

For a cumulative raster of passes for all compactors give 

<ExportParameter Name = “PassAll”>

<Raster>


<Grid>



<RowSize>2</RowSize>



<ColSize>0.2</ColSize>


</Grid>

</Raster>

</ExportParameter>

6.4 <Raster> 

The purpose of the raster is to provide a cumulative values for some points (practically very small areas) on the surface of the road, e.g. asphalt temperature or number of roller passes.

To describe the raster the right hand co-ordinate system is used, with abscissa along the axis. Each cell is identified by the row and column number. The definition of the raster rows and columns is given in the picture below. The road axis goes always through the centre of the column 0.

The co-ordinates of the coloured cell in the figure can be given as follows: row 3 and the column 2.

As seen from the picture the raster can be wider then the road surface.

In the achieved file the raster is described as follows: 
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· <Raster>
Attribute: ParamName (required)

· <Grid> gives the width and height of each cell using <RowSize> and <ColSize> and specifies the origin point using <OriginSection>. <OriginSection> is the section on the axis to which the raster origin corresponds.

· <RasterData>: provides parameter values for the cells in the raster. Both the nodes “C” (stands for column) and “R” (stands for row) have an attribute “ID” which is optional. If it is omitted, then the id of this “R” (“C”) is assumed to be equal to the last “R” (“C”) ID plus one.
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6.5 Achieved work file

In the achieved work file the results of the work unit are written by the on-board software.

According to the XML rules, the file has one root element <AchievedCol> which is a collection of the sub-element “Achieved”. Every “Achieved” element represents a progress in a mission which has to be reported.

<Achieved> consists, in turn, of the following sub-elements: Date, MissionID, TimeRange, SectionRange, WorkGroup and Batch.
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6.5.1 <Date> sub-element

It is a string which states the date when the job has been accomplished.

6.5.2 <MissionID> sub-element

It references a mission Id. The mission Id should correspond to a mission Id which has been allocated by one of the XML mission files.

6.5.3 <TimeRange> sub-element.

This element allows to describe the specific time range and not only the date when the job was done, e.g. from 8:00 to 17:30.

6.5.4 <SectionRange> sub-element

It is an optional element which when present, specifies the start and end sections which limit the mission.

6.5.5 <WorkGroup> sub-element

The <WorkGroup> sub-element describes the achieved work of some or just one of machines.

Accordingly the <WorkGroup> has the sub-elements <MachineWork> which describes each machine achieved work. 
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<MachineWork>
Attrinutes: MachID (required)

· <MachinePath> is a collection of paths which describe the course of the machine during it’s job. Each <Path> node represents a continues pass of the machine. If the work was interrupted and then continued, the work will be saved in separate Paths.

· <Path> is a collection of lines, which represent a position of the tool at a certain time. 

· <Line>

Attribute: Time (required) of the form “hh:mm:ss”

· <Point No=”1”> (left) and <Point No=”2”> (right). 

· any number of <ParamVal>, which give the value of parameter at this position of the tool (see the example below), in Tol attribute the accuracy of the measurement can be given.

<Path>

      <Line Time="13:00:50">

        <Point No="1">  <E>117.423</E> <N>103.902</N>  <H>397.577</H>  </Point>

        <Point No="2">  <E>114.486</E> <N>103.287</N>  <H>397.577</H>  </Point>

        <ParamVal Name="ThicknessR">73.141594</ParamVal>

        <ParamVal Name="ThicknessL">73.141594</ParamVal>

        <ParamVal Name="Speed">-2.342869</ParamVal>

      </Line>

      <Line Time="13:00:51">

        <Point No="1">  <E>117.334</E> <N>104.295</N> <H>397.563</H>  </Point>

        <Point No="2">  <E>114.360</E> <N>103.906</N> <H>397.563</H>  </Point>

        <ParamVal Name="Speed">-2.463535</ParamVal>

      </Line>

</Path>

· <Raster> is described in the section 6.4.

6.5.6 <Batches>

This part specifies the information of the batch loaded. It contains the production data like binder contents or binder temperature and the track data like weight or loading time. Batches is a list of element <Batch>.
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6.6 <Response>

Response is generated for each request, with an exception of the mission request, and is built as follows: 
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6.7 Events

Events file contains all the process events which happened during the work. The file is generated at the same time as the achieved.
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<MachineEvents>
Attributes: MachID (required)

<Severity> and <Code> are to be defined.

6.8 Configuration file

The components include the different COM objects, the displayed controls, the database and the frame application itself. See the figure below.
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6.8.1 Standard component

Actually, OPC2RB, Rb2XML, XML2Rb are standard COM objects and map is an ActiveX Control.

<Name> is an optional name which can be given to the component otherwise by default it is the same as ProgID.

<ProgID> it is a unique Id for the component according to it’s manual.

<OPC> an optional node which specifies the server name and the corresponding computer name. Also the Groups of interest on the server are listed with the intervals by which the server will be contacted. The items of interest in every group are listed here as well.

<ParamVal> specifies the internal object parameters.

<Script > can give a script to be run on the initialisation of the object. 
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<MissionFileName> specifies the name of the mission file described before.

The following nodes are described in the next sections.

6.8.2 <Map>

It consists of the sub-elements: <MachinesLegend>, <ParamVal> and <Script>. <MachinesLegend> specifies different symbols for the roller and the paver. The definition of these symbols describes the geometrical shape, centre point and type.

<ParamVal> includes any other parameters necessary for the map. The following parameters are read:

<ParamVal Name = “DefScale”>12.0</ParamVal>

<Script> is included here to make the structure of “Map” compatible with the general structure of the standard control objects.

6.8.3 <OPC2Rb>

OPC2Rb is a com object, so it has the construction of a standard component.

6.8.4 <Rb2XML>

AchievedWorkFile is given in the <ParamVal> node. It specifies the name of the achieved wok file described later on.

6.8.5 <XML2Rb>

It is once again a com object, so it includes the sub-element <StdComp>. It includes also the element <Ribbons>. 

The database name is given in the <ParamVal Name = “DbName”>.

<Ribbons> Ribbons is a collection of the sub-element “Ribbon” which specify ribbon name and ribbon type, colour and drawing style.
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6.8.6 <OPCLogging>

It specifies the configuration of the OPC servers . It has at least one “ParamVal” which specifies the name of the log file. <PramVal Name = ”FileName”>

6.8.7 <Frame>

This element sets the configuration of the frame application. The <Frame> has the optional elements <Headingtitle>, <Height>, <Width>, <MapRatio> which determine the outlook of the application. 

<Frame> contains the sub-elements:

· <OPC> determines the servers which have to be contacted and allocate for each sever a unique ID.

· <DisplayControls> specifies mainly the “ProgID” to identify the component.

· <DisplayValues> specifies item name, it’s group and it’s server Id. The sub-elements <BoundTo> or <BoundProc> specifies property or (method) respectively to represent the measured values.

· The other elements <Height>, <Width> and <MapRatio> define the layout of the frame. 
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6.8.8 <Pos>

This element sets the configuration of the positioning hardware.

The Names for <ParamVal> are as follows:



<!-- 1=real 2=from file 3=from OPC -->


<ParamVal Name="PosMode">2</ParamVal>



<!-- 0 = manual start of Machine Guidance, 1 = start MG from Application-->



<!-- disregarded in PosMode 2 and 3 -->


<ParamVal Name="TCAStartMode">0</ParamVal>


<ParamVal Name="LogFile">..\Data\tca2708.log</ParamVal>



<!-- 1= log raw tca data, 0= no logging   THINK OF LOGFILE NAME-->


<ParamVal Name="TcaLog">0</ParamVal>


<ParamVal Name="xOffset">131.405</ParamVal>


<ParamVal Name="yOffset">93.802</ParamVal>


<ParamVal Name="zOffset">137.163</ParamVal>


<ParamVal Name="InitYaw">1.5</ParamVal>



<!-- 0 = no extern speed measurement -->



<!-- 1 = extern speed measurement available -->



<ParamVal Name="CanSpeed">0</ParamVal>


<ParamVal Name="R">0.001 0.001 0.001 0.1 0.01</ParamVal>


<ParamVal Name="PEst">0.1 0.1 0.1 0.1 0.1 0.1 0.1</ParamVal>


<ParamVal Name="Q">0.001 0.001 0.001 0.02 0.008 0.02 0.002</ParamVal>

6.8.9 Generic components

Due to the required flexibility in the area of road construction, new components can be added at any time to the system and components can be removed.

The components defined in this section will be loaded dynamically in the frame by means of late binding. But as a requirement, all the new components should have a standard interface. This standard interface correspond to the XML-structure in this section.

Every component should have:

<ProgID>: in order to identify the component to the system.

<ShouldStart>: determines if the component is enabled and should run.

Optionally components can have:

<Name>: to reference the component easily.

<ConfigurationNode>: is an XML-node which can be needed by the component itself.
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