
     Institut für Werkzeugmaschinen und Betriebstechnik   Universität Karlsruhe (TH)     o. Prof. Dr.-Ing. H. Weule, o. Prof. Dr.-Ing. D. Spath, Prof. Dr.-Ing. J. Schmidt     Kaiserstr. 12 ,  D-76 128 Karlsruhe     Tel.: +49 (721) 608 - 2441 / 4011 1

VIRTUAL METHODS IN PROGRAMMING AND SIMULATION 
OF PROGRAMMABLE LOGIC CONTROLLED 

MAUNUFACTURING SYSTEMS

VIRTUAL METHODS IN PROGRAMMING AND SIMULATION 
OF PROGRAMMABLE LOGIC CONTROLLED 

MAUNUFACTURING SYSTEMS

o. Prof. Dr.-Ing. Dieter Spath
Dipl.-Ing. Robert Landwehr

Institute for Machine Tools
and Production Science

University Karlsruhe (TH), Germany



     Institut für Werkzeugmaschinen und Betriebstechnik   Universität Karlsruhe (TH)     o. Prof. Dr.-Ing. H. Weule, o. Prof. Dr.-Ing. D. Spath, Prof. Dr.-Ing. J. Schmidt     Kaiserstr. 12 ,  D-76 128 Karlsruhe     Tel.: +49 (721) 608 - 2441 / 4011 2

Problems of a sequential process chain 
for planning of PLC software
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Problems at Initial Operation
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Virtual Reality as the Integrating Medium
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Advantages of VR interface

Cessation of 3D-2D abstraction 
for visualisation, navigation and 
interaction
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Conventional programming versus VR interface and 
visual programming

Intuitive connection 
of inputs and outputs 

in VR Textual PLC 
programming 
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Three applications of VR based simulation
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PLC CODE built in a common PLC Programming
environment can be simulated ONLINE. 

Existing PLC Codes can be simulated by
connecting the real PLC and the virtual model

PLC Codes can be generated and 
validated with the virtual model
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Aggregation of a technical system in the VR system
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Creating and validate a virtual model and ist PLC Code in four steps

Step 1: Configuration of the facility layout

Step 2: Virtual Wiring
(only needed if the PLC CODE already exists)

Step 3: Dialogue supported programming of PLC
functionalities

Step 4: Validate the PLC-Code via OnLine-Connection
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Step1: Configuration of the facility layout
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4 5

Step 2: Virtual Wiring
(only needed if the PLC CODE already exists)

Connect I/O with virtual components
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Step3: Dialogue supported programming of PLC functionalities

Selected Actor

Selected
Function
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Control of the 
real model
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Step 4: Validate the PLC-Code via OnLine-Connection
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Next Steps

Further exchange of components geometry 
with CAD Systems

Create an simulate a PLC-Code for a CNC (Sinumeric 840D)

Evaluate the concept with a big production System of 
ROBERT BOSCH  GmbH, Homburg, Saar

establishing a data structure
according to DIN IEC 1131


