IDA — View-based visualization of production
monitoring and control systems based on
AutomationML
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1. Definition ,production-related IT-Systems*
[Betriebshitte, VDI 5600-1]
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1. Motivation

Before using a production monitoring &

control system: Engineering = 4
s wana: 31 o o o Hos
Process visualization = interactive and visible R i T N =
part of production monitoring & control system .E
. I_Il_n_l-_
(view/control)

Visualization includes: topology and topography information, connection to
signals of production process, dynamic visualization of process status

Engineer gets information as hall layout, signal list, etc.
and creates visualization manually
—> time-intensive, cost-intensive, error-prone

Goals

(Semi-)automated generation of view-based
visualization out of already existing
information

More efficient engineering process
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2. AutomationML

Only parts of AutomationML are of interest
Top-level data format CAEX
Geometry data format COLLADA

AutomationML
Get rid of the paper interface! E n g Ineerin g d ata

COLLADA

CAEX IEC 62424
»| Geometry
Top level format Kihematics
Object A

Plant topology
inf ti » Object
information ject A, PLCopen XML | mi |
*Plants =
Cells > Obiect A, | Behaviour [ster 1]
Components Sequencing &
*Attributes » ObjectA
*|nterfaces
Relations Further XML Standard format
"References *| Further aspects of

engineering information
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2. Example: AutomationML model — plant components

« AutomationML includes different library types (plant component types,

interfaces and roles) and

Dat=i Bearbeiten Hilfe

El [El Projekt 1
= [Fcel
= [ Ressource
=[R2
= [§ 57300
E [ERbL
= [gTst
= [EoT4
= §oT3
= §oT2
= goT:
ENEREY
E §Tes
E [ETes
E [ETe4

Il CAEXEditor - Projektl-mit Collada-Automation™I-1.9-Korr.aml!

ERE Projekt1-mit Collada-AutomationMl-1.5

A concrete plant hierarchy with ist components

Plant component
TB1 with Name, ID

=10 x|

MName

TBEL

{ ID

{2222a241-1c30-4731-be07-3dc49838 700} neus GUID

ChangeMode notBxist v |

Description notExist v
Version notExist | w

Fevision [ v ]
Copyright notExist =

Additionallnformation | v |

Mew SystemUnitClassLib/ Transportband

Derived from plant type
Transportband

:/‘almmasembemmiujaﬂ-.

Detailstufe: | Alles xl =
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2. Example: AutomationML model — information about
single component

* Detalil information for TB1 (CAEX and COLLADA)

Il CAEXEditor - Projekt1-mit Collada-Automation™I-1.9-Korr.aml -0l x|
Datei Bearbeiten Hilfe
C) i » . . [reum
|=I [Attribute] Frame .
o] Frame: Position and orientation | —
[Attribute] y K in 3D
[Attribute] z n Space -
[Attribute] InutEmst vl
[Attribute]
‘ attribute] 12 Descripticn | InvntExist -
+| [Externallnterrace] Signal2 . .
[Externalinterface] Signall @ - -
[Externallnterface] Transportband1-FPRConnector Dlﬂ:erent Interfaces I IWH—:KISt J

=l [Externallnterrace | ColladaRepresentabonlnterace o
[Attribute] refType Revision [ d ]

[Attribute] refURT
W.ﬁ.ut-:hmatiDnMLMIRDIeCIassLih,fManuFacturingEquipment,.’TranspDrt | Copyright InﬂtExist j
/7 3D-representation (Collada) ]

. . Defaultvalus I \
Semantic/meaning of
Walus I Staurcllent_Mittelst_Lom_B800_aufgst.das=extraTag
component: Transport

DataType I xs:anyURI

Unit |

Detailstufe: | Alles (B

\

~ Fraunhofer
10SB




2. Example: AutomationML model — Fusioned and
rendered AutomationML 3D scene |

*  Example plant .
rendered as 3D scene
from single 3D component
models, position, and
orientation in AutomationML

""I
o
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3. IDA framework

Topology,

Geometry Geometry Layout

geometry (3D) . (3D) (2D)

(2D)

IDA fusion
assistant

Topology, i
SWaca I <AufomafionML/>
(2Dy/ 3D) The Glue for Seamless

Automation Engineering

| AutomationML
|

— _ v
- IDA image assistant X
[ View (Typ 1) ] [ View (Typ n) ]
AutomationML . . AutomationML
Visualization 7

exporter

Visualization
(e.g. ProVis.Visu®)
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3.1 Import (DXF) and fusion step to AutomationML

* Information from different tools/formats necessary
- Fusion in AutomationML model

o
N

~120RFB0A

e I T

20RF_D01 |ZORF_002
Ria ne

=180 7R001

Positioning,
dimensioning,
type, name
Process visualization
—
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3.2 Preparation/Processing - Problems

Silhouette Detail problem due to complexity
problem due to
Front perspective Rough, hall/line
Top I?etailed,
single
component
Front

=>» Different complexity levels in IDA framework possible
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3.2 Processing — Projection

» Level 1: Bitmaps from different point of views

Top
- Benefit: Simple, easy to create and to integrate —

Front Left Right Back
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3.2 Processing — Combined image information
« Level 2: Combination of bitmap and silhouette as polygonal line

* Benefit: Dynamization of polygonal lines for colour change, etc.

Position,
orientation
(view)

Collada-
Single object

LI

Screenshot Polygonal line
bitmap (BMP)

(DAE)

Position,
orientation
(AutomationML
scene)

—

2 visualization
objects over
each other
(PIC/PDL)

Integration in visualization

N  dynamization,
A i.e. blinking

* Level 3: Parallel projection, calculation of visible contour
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3.3 View generation and export to target systems
(generic plugin concept)

Import & Generation of views,
fusioned model e.g. polygonal line & bitmap
[Framework]
Topology, e N 4 ™\ General
geometry [SVG]
(2D/3D) ‘
[AutomationML] I 7
/4 View View ProVis.
- N » reduced » Exporter » Visu
: : : [Collada] [OIF/PIC]
Configuration » Provider . 7
7
interface WinCC
\- ~~ J J [SimaticXML]
oo \_ J \_
User-specific System-specific 4
configuration Export [Plugins]
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3.3 Export of overall scene/cells/layouts to target
systems (example: WInCQC)

=181
- Datei Bearbeiten Ansicht Einfigen Anordnen Extras Fenster cjtTextmanager ?

~ls/x]
HJ;I_;':.Hb { 22| w2 |v'»‘1‘@Batang ;]l‘ =\ 4
[+ EEE0 &% 50

Objektpalette —
R Selektion =

=-[l§ standard-Objekte

/ Linie

‘ Polygon

ﬁ Polygonzug

@ Elipse

@ Kreis

B Elipsensegment

o
Y Kreissegment

™ Elipsenbogen

o\ Kreisbogen —
[ Rechteck
@ Rundrechteck

[A] statischer Text LI
*a Standard

~ Stilpalette

=5/ Linienart
—| Durchgezogen
==4 Gestrichelt

wd Gepunktet

= Strichpunktiert

= Strich-Punkt-Punkt
& Linienstaike
Linienenden

7Y Fiillmuster

Dynamic-Wizard -

AAndere Applikation start 4
AHardcopy

ARedundante Verbindung
ASprachumschaltung
AWInCC beenden

Aifine MM\T.MMM’H_J'
4
Sys.. Bei. ¢[»

e : % : : SR g : : : 1>|_|
Fea T2 3Ta s e 7 e] : =N

Driicken Sie F1, um Hilfe zu erhalten.
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Summary

« Generic IDA concepts:

Framework, adapter, plugins
—> all-purpose, extendable,

re-usable

* Import from different sources
(Possible import data:

DXF, COLLADA, AutomationML,

CAEX)
Fusion in AutomationML model

Preparation of data and projection to 2D

Generation of views

Export in target systems (implemented target systems: ProVis.Visu,
WiInCC, neutral (SVG))

Import

—P

Fusion

-

Projection/
Processing

-

View
generation

v

Export
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Please visit demos at AutomationML Conference

« CAEX-Editor
 |IDA-Framework
 AutomationML-Test
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Thank you!
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