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1
Scope

This OPC namespace definition specifies the communication behaviour of OSYRIS compliant modules. 

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

2
References

[1]
OPC Data Access Custom Interface Standard, Version 2.04, OPC Foundation 2000

[2]
OPC Data Access Automation Interface Standard, Version 2.02, OPC Foundation 1999

3
Abbreviations

CES


Compaction Expert System

GUI


Graphical User Interface

MMI


Men-Machine-Interface

OLE


Object Linking and Embedding

OPC


OLE for Process Control

OSYRIS


Open System for Road Information Support

4
Operating principles

The OPC server behaviour described in this document is used on mobile road construction machinery as a base of data exchange of the onboard computer. Several clients can be modularly connected to it, providing and requesting data. Such components can be

· one or more fieldbus sources

· one or more positioning components

· calculation components like filters and simulators

· communication components for data transfer to other machines

· GUI components

The OPC server supports both the OPC Data Access Custom Interface Standardand the OPC Data Access Automation Interface Standard.

Additionally to the standard OPC quality system, an improved and more detailed error handling is created for OPC servers on road construction machinery due to the high requirements in such an environment. The quality flags are used as shown below:
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To increase the functionality and robustness of the system, the system supports the exchange of hardware (e.g. sensors) during the work progress. Therefore the OPC server creates all possible items and groups even if the corresponding data sources are not connected. If a data source is found, the quality flag of this item changes as described in chapter 5.

Alternative data sources and 'unqualified items'

Due to the possibilities of the usage of different data sources for each piece of data, the OPC server must provide the handling of priority lists for each item. When the quality of an item changes to bad, the server has to suggest another 'alternative' item to connected clients using the event group as described in chapter 5. 

The OPC server offers a mechanism for clients to connect to items using a simple name. When a client connects to a item and needs the item with the best quality, the item specified by the client can be an 'unqualified item' which is the item's name without a group name. 

Example:


the unqualified item named 'Speed' gets either connected to 




'Manual.Speed',




'Fieldbus.Speed', 




'Position.Speed' or




'Default.Speed',


depending on the availability. 

Timeout

For each created item a timeout value can be created. The server changes the quality flag from 'good' to 'last usable' (44h) after the timeout has occurred. All timeout values are specified in milliseconds. 

5
Error handling

Additionally to the standard quality flags of each OPC item, the following items are created to signal connected components more specific information about occurring errors:

Group
Item
Type
Description

Event
Number
Int4
Number of the event, increased by the occurrence of each event


Type
Int4
Specifies the type of the event:

0: unspecified, 

1: quality changes from good to bad, 

2: quality changes from bad to good,

3: written by clients to set the quality of an item 


OldName
String
name of the item which quality changes


NewName
String
proposition of an item to use instead


OldShortName
String
unqualified item name (see operation principles)


Quality
Int4
quality value to be set (use with event type 3)

Priority lists for different OPC items

unqualified item name: Speed

1. Manual.Speed

2. Position.Speed

3. Fieldbus.Speed

4. Default.Speed

unqualified item name: Temperature

1. Manual.Temperature

2. Fieldbus.Temperature

3. Designed.Temperature

4. Default.Temperature

unqualified item name: Thickness

1. Manual.Thickness

2. Fieldbus.Thickness

3. Designed.Thickness

4. Default.Thickness

6
Namespace definition

6.1
Overview

The OPC server creates the following groups, which are described in detail in this chapter:

· 'Default' 

· 'Designed' 

· 'Manual' 

· Event' 

· 'Fieldbus' 

· 'FieldbusOut' 

· 'Position' 

· 'Positioning3D'

· 'Compaction'

6.2
Group 'Default' 

This group contains default values of several items which are set by the server. The quality of the items must always be good.

Number of items: 3

Timeout: 0

Group
Item
Type
Description

Default
Speed
Real8
default speed value, [m/s]
set to 50 on start-up


Temperature
Real8
default ambient temperature value, [°C]
set to 20 on start-up


Thickness
Real8
default thickness value, [mm]
set to 40 on start-up

Remarks:

The quality of these items is set to 'good' (C0h) on start-up and is not to be changed.

6.3
Group 'Designed' 

This group contains items which specify the value of the road design for the current position. These values are written by a client which is connected to the design database.

Number of items: 6

Timeout: 0

Group
Item
Type
Description

Designed
Roll
Real8
angle position, rotating around longitudinal axis, [rad, clockwise = negative]

tTimeout 20 s


zLeft
Real8
surface height on the left side, [0.1 mm]
timeout 20 s


zRight
Real8
surface height the right side, [0.1 mm]
timeout 20 s


Temperature
Real8
material temperature value, [°C]


Thickness
Real8
thickness of the layer [0.1 mm]


LongSlope
Real8
longslope [0.01 %, up = positive]

6.4
Group 'Manual' 

The items in this group are written by the user of the machine through the GUI client. The quality of the values can be set manually by the user using events. 

Number of items: 7

Timeout: 0

Group
Item
Type
Description

Designed
Speed
Real8
speed [m/s]


Temperature
Real8
material temperature [°C]


Thickness
Real8
layer thickness [0.1 mm]


StartAbscissa
Real8
abscissa (longitudinal position) [mm]


StartOffset
Real8
offset (lateral position)[mm]


AmbTemperature
Real8
ambient temperature [°C]


AmbWind
Real8
ambient wind speed [m/s]

6.5
Group 'Event' 

see chapter 5 for description

6.6
Group 'Fieldbus' 

The entries of this group are written either by the server if it is connected to the fieldbus itself or by a client which has a connection.

Number of items: 58

Timeout: 2000 ms

Group
Item
Type
Description

Fieldbus
MachType
Int2
machine type


E
Real8
3D absolute position, east direction [m]


N
Real8
3D absolute position, north direction [m]


H
Real8
3D absolute position, height [m]


Pitch
Real8
angle position, rotating around lateral axis, [rad, up = positive]


Roll
Real8
angle position, rotating around longitudinal axis, [rad, clockwise = negative]


Yaw
Real8
angle position, rotating around vertical axis, [rad, north = 0, west = pi/2]

Fieldbus


Distance
Real8
travelled distance including DistanceH [m]


DistanceH
Real8
travelled distance, increases every 232 mm by one 


Abscissa
Real8
longitudinal position on the track [m]


Ordinate
Real8
lateral position on the track [m]


LevelDevL
Real8
deviation of the surface level on the left side [mm]


LevelDevR
Real8
deviation of the surface level on the right side [mm]


Speed
Real8
speed [m/s]

Fieldbus


DrumRotationsRes
Real8
compactor specific: 
resolution of the drum rotation encoder 
[pulses per rotation]


DrumRotationsF
Real8
compactor specific: 
drum rotation front wheel [pulses]


DrumRotationsB
Real8
compactor specific: 
drum rotation rear wheel [pulses per rotation]


DrumRotation
  SpeedRes
Real8
compactor specific: 
resolution of the drum rotation encoder 
[pulses per rotation]


DrumRotation
  SpeedFront
Real8
speed front wheel [pulses/s]


DrumRotation
  SpeedBack
Real8
speed rear wheel [pulses/s]

Fieldbus


TowSlopeL
Real8
slope of the left tow-arm [1]


TowSlopeR
Real8
slope of the right tow-arm [1]


Thickness
Real8
average thickness [mm]


ThicknessR
Real8
thickness on the right side [mm]


ThicknessL
Real8
thickness on the left side [mm]


Evenness
Real8
evenness [1]


WidthL
Real8
left screed width incl. extension [m]


WidthR
Real8
right screed width incl. extension [m]


Width
Real8
total screed width [m]


VolumeTotal
Real8
total volume [m³]


Volume
Real8
volume of the current mission [m³]

Fieldbus


Temperature
Real8
average material temperature [°C]


TemperatureL
Real8
material temperature on the left side [°C]


TemperatureR
Real8
material temperature on the right side [°C]


TemperatureM
Real8
material temperature in the mid [°C]


AmbTemperature
Real8
average ambient temperature [°C]


AmbTemperature1
Real8
ambient temperature measurement [°C]


AmbTemperature2
Real8
ambient temperature measurement [°C]


TempBase
Real8
temperature of the base layer 
in front of the paver [°C]


TempSurface
Real8
temperature of the surface below machine (the new layed layer) [°C]


AmbWind
Real8
average speed of the ambient wind [m/s]

Fieldbus


PreCompaction
Real8
precompaction value [1]


Compaction
Real8
compaction value [1]


Passes
Real8
number of roller passes at current pos. [1]


RollingResistance
Real8
rolling resistance value [N]


PressureF
Real8
oil pressure in front hydraulic drive system [kPa] 


PressureB
Real8
oil pressure in back hydraulic drive system [kPa]


VertDistanceF
Real8
distance from the chassis to the surface 
at the front of the machine [m]


VertDistanceB
Real8
distance from the chassis to the surface 
at the back of the machine [m]

Fieldbus


VertAccelFL
Real8
vertical acceleration during the vibratory compaction (front left) [m/s²]


VertAccelFR
Real8
vertical acceleration during the vibratory compaction (front right) [m/s²]


VertAccelBL
Real8
vertical acceleration during the vibratory compaction (back left) [m/s²]


VertAccelBR
Real8
vertical acceleration during the vibratory compaction (back right) [m/s²]


VibrationFreq
Real8
vibration frequency [1/s]


TamperFreq
Real8
tamper frequency [1/s]

6.7
Group 'FieldbusOut' 

All values written to this group are transmitted to the fieldbus either by the server itself or any connected fieldbus client.

Number of items: 11

Timeout: 3000 ms

Group
Item
Type
Description

FieldbusOut
Event
Int4
Event description, see "CANopen Device Profile for Road Construction Machinery"


E
Real8
3D absolute position, east direction [m]


N
Real8
3D absolute position, north direction [m]


H
Real8
3D absolute position, height [m]


Distance
Real8
travelled distance [m] including DistanceH


DistanceH
Real8
travelled distance, increases every 232 mm by one


Abscissa
Real8
longitudinal position on the track [m]


Ordinate
Real8
lateral position on the track [m]


LevelDevL
Real8
deviation of the surface level on the left side [mm]


LevelDevR
Real8
deviation of the surface level on the right side [mm]


Speed
Real8
speed [m/s]

6.8
Group 'Position' 

This group contains the current 'true' position of the machine. The data is written by a positioning client that uses information from the fieldbus, a GPS or a total station to calculate and filter the position data.

Number of items: 13

Timeout: 3000 ms

Group
Item
Type
Description

Position
E
Real8
3D absolute position, east direction [m]


N
Real8
3D absolute position, north direction [m]


H
Real8
3D absolute position, height [m]


Pitch
Real8
angle position, rotating around lateral axis, [rad up = positive]


Roll
Real8
angle position, rotating around longitudinal axis, [rad, clockwise = negative]


Yaw
Real8
angle position, rotating around vertical axis, [rad, north = 0, west = pi/2]


Distance
Real8
travelled distance [m]


Speed
Real8
speed [m/s]


Abscissa
Real8
longitudinal position on the track [m]


Ordinate
Real8
lateral position on the track [m]


NumPos
Int4
number of the position, increased with each position [1]


Flags
Int4
see below


FlagsStr
String
see below

Flags for Positioning:

The following masks define private flag bits to be used in appropriate subsystems. Elsewhere they are ignored. 

Position.Flags
Position.FlagsStr
Description

0000 0000h
POS_INVALID
invalid position

8000 0000h
POS_VALID
valid position

0000 0001h
POS_STOP
machine stopped

0000 0002h
POS_FORWARD
machine moves forward

0000 0004h
POS_BACKWARD
machine moves backward

0000 0080h
POS_VIBRATING
roller in vibrating mode

0000 0020h
POS_ERROR_HEADING
no clear heading of the machine available

0000 0100h
POS_ACCURACY_LOW
low accuracy of the calculated position

0000 0200h
POS_ACCURACY_MED
medium accuracy of the calculated position

0000 0400h
POS_ACCURACY_HIGH
high accuracy of the calculated position

0000 0800h
POS_GPS_SHADOW
position in GPS shadow zone

6.9
Group 'Positioning3D'

The items in this group are written by a client connected to a (robotic) total station (TCA). 

Number of items: 4

Timeout: 3000 ms

Group
Item
Type
Description

Positioning3D
HorizAngle
Real8
Horizontal angle to the reflector from the TCA [°]


VertAngle
Real8
Vertical angle to the reflector from the TCA [°]


Distance
Real8
Distance to the reflector [m]


Precision
Int4
Precision of the TCA

6.10
Group 'Compaction'

This group contains information about the compaction done by the machine or information to obtain such data.

Number of items: 17

Timeout: 100.000 ms

Group
Item
Type
Description

Compaction
RollResistanceLoc
Real8
Rolling Resistance


RollResistance
Real8
Rolling Resistance


Compaction
Real8
compaction value [1]


Passes
Real8
number of passes at the current position [1]


Grade
Real8
compaction grade

Group
Item
Type
Description

Compaction
AL
Real8
see below


BL
Real8
see below


AM
Real8
see below


BM
Real8
see below


AR
Real8
see below


BR
Real8
see below


TimeToCompactL
Real8
Time left to compact on the left side of the screed (paver only) [s]


TimeToCompactM
Real8
Time left to compact in the mid of the screed (paver only) [s]


TimeToCompactR
Real8
Time left to compact on the right side of the screed (paver only) [s]


Temperature
Real8
Temperature [°C]


TimeLeft
Int4
Time left to compact [s]


RRNumPos
Int4
NumPos for RR



The items AL to BR give the description of the cooling curve of the asphalt and are the coefficients in the equation  Temperature = b ·ea·Time . The indication L, M and R describes the position of the cooling curve. 
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