
INTUITIVE AND FLEXIBLE PATTERN-SETTING 
GENERATOR REPLACES TEACH-IN PROCEDURES 
As part of a current project, Münstermann has developed a pattern-setting generator, which simplifies 

the robot’s teach-in procedure or even replaces it completely. The program allows a user to independent-

ly make changes to the pattern setter or to produce completely new setting patterns of new work piece 

formats intuitively. Simplified, robot movements can be created with the generator without the need for 

much cost-intensive external expert knowledge.

Robot unit for refractory bricks with pattern-setting 
generator during commissioning
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Basic development
The pattern-setting generator was de-
veloped for an ambitious project in the 
high-level language C++. The program is 
used to create and manage work pieces, 
tools, work objects, robots and external 
controls as well as the 3D graphical posi-
tioning of the work pieces in a pick-and-
place pattern (source and target system), 
when using the work objects and tools.

Data from the source and target systems 
are applied to information on movements 

Illustration 1: A general view of the unit: on 
the left the finished sample pattern, on the 
right the view of the work piece

and are stored in a robot syntax conform 
file. After the transfer to the robot, the file 
acts as a control file for all type–related 
movements. Simply explained robot move-
ments are created with the generator.

The principle
The project handling is based on the typical 
Drag and Drop function developed for Win-
dows as the principle is well known and is 
intuitively employed by the user. A project 
can optionally include many robots, which 
for their part can be fitted with a tool and a 
work piece. Additionally a source and target 
system is created in each of the robots (see 
Illustration 3). Within this system the work 
piece fitted to the robot can be positioned 
and adjusted by the related editors. 

Functions such as selection and de-selec-
tion, copying, relocating and erasing are 
provided to keep the duplication of the work 
pieces as simple and intuitive as possible.

After preparation the patterns are offset 
against each other on the basis of the tools 

used. A robot control file is produced, which 
contains the position and orientation of the 
individual points within this space. The con-
trol file serves, after the transfer to the ro-
bot, as a control input document for all the 
pattern-related movements.

Re-usability and object structure in the 
form of a catalogue
Despite the tight project orientation the as-
pect of re-usability had a constant influence 
during the design and development phase. 
On this basis an object structure in the form 
of a catalogue was established, in which the 
basic objects (work pieces, work objects, 
tools, robots and external control units) for 
the assembly of a project are coordinated.

The basic objects can be created, copied, 
edited and deleted via the respective ed-
itors. The established basic projects are 

Benefits and key features 
and of the pattern-setting 
generator
Create set patterns easily and without 
teach-in process and avoid costs. 
Simple and intuitive operation makes exter-
nal experts nearly unnecessary.

Design, development and optimisation 
possible without shut-down
Programming during operation

Minimisation of risks
Detailed review and simulation of the 
pattern-setting possible before project 
implementation

Important information available at any 
time
Communication to the PLC enables central-
ised data storage.

Illustration 2: The mathematics of the 
sample pattern setter
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therefore available to every project without 
restriction.

International character
Considering the general re-usability, the 
language file operation was put into prac-
tice. The application can therefore be made 
use of in an already established language. 
During the development phase attention 
was paid to represent languages with com-
plicated character sets such as Cyrillic, Ar-
abic or Chinese. The underlying assumption 
is that the respective Windows Language 
Package is installed in the target computer 
and that Windows is familiar with this char-
acter set.

Communication to external control sys-
tems 
The production of robot control data alone 
is not often sufficient for complex ma-
chines. As a result additional pieces of in-
formation, which contain components of 
the work pieces, are transferred to the PLC. 
The PLC-controlled machine components 
can adjust themselves automatically to the 
work piece to be produced.

An example of this is the automatic meas-
urement of the work piece by laser sensors, 
which can be aligned in the optimal position 
by stepper motor axes. The set-point values 
of the stepper motor axes are part of the 
additional work piece information of the set 
pattern generator.

The measurements serve as a database 
for subsequent analysis. After completion 
of the analysis the work pieces are clas-
sified and carry their identification codes 
throughout the product tracking process. 
On the basis of this identification code, the 
PLC sorts the work pieces and assigns 
them to the individual robots for acceptance 
to the target palette.

Simulation for safety  
In order to test the sample patterns created 
with regard to acceptance and pattern strat-
egy in advance, a simulation function is put 
into practice. The work pieces are removed 
from one pattern and lifted up into another 
pattern. This feature provides additional se-
curity to the operator to identify and avoid 
strategy errors. 

Future developments 
The project-specific development and the 
present experience lead us to a further 
development and optimisation of the pat-
tern-setting generator. The principal focus 
is, at the moment, on the generalisation of 
the software for ideally different areas of 
application. The software does not recog-
nise whether a stone, a catalytic converter 
or a sack of cement is to be handled. That 
must remain as it is. The forms of geomet-
ric representation are, of course, very var-
ied and the universal application of the pat-
tern-setting generator will also be a focus 
of further development.

Another aspect is the development of an au-
tomatic strategy on the basis of the arrange-
ment of robots, objects to be processed and 
the positions of the objects in the pattern. 
The mathematics of robotics will now be 
more closely looked at (see Illustration 2). 
The application of all coordinate systems of 
the kinematic chain and the 3-D simulation 
of all six robots axes show initial findings 
practically on the basis of which further de-
velopment will be made.

A further very important subject is the 
connection of additional information to the 
work piece, the robot or the project. This 

data is used with the PLC-controlled ma-
chine, which works in co-operation with the 
robots. For future developments sugges-
tions, criticisms, queries regarding options 
of implementation from the users and cus-
tomers are welcome and helpful. Sugges-
tions or simply other points of view prompt 
the next trains of thought, which usually 
lead to further development. 

Illustration 3: A representation of the 
layout for the transfer of an existing 
sample pattern (above) into a new sample 
pattern (below) 

Important elements of the 
pattern setter

Organisation in uniform project struc-
tures

Editors for reusable basis-objects

Drop & Drag-functionality offers an 
intuitive operation

3D-display of the sample pattern place-
ment and work pieces

Connection of additional data to the 
respective machines

Easy translatable user interface



YOUR CONTACTS

M
M

 · 
00

1 
01

/2
01

7 
en

Process automation

Jörg Martini

Phone: +49 2504 9800-480

joerg.martini@muenstermann.com

INNOVATIVE PLANT ENGINEERING FROM GERMANY

Bernd Münstermann GmbH & Co. KG 
Lengericher Strasse 22 . 48291 Telgte . Germany . Phone +49 2504 9800-0
Fax +49 2504 9800-90 · info@muenstermann.com . www.muenstermann.com

Project engineering and sales

Matthias Evermann

Phone: +49 2504 9800-127

matthias.evermann@muenstermann.com

Münstermann is one of the leading German manufacturers in the field of industrial drying and thermal processing plants, demanding 
handling systems and high-quality dedusting, exhaust air extraction and filter systems, with 250 employees in Telgte, of whom more 
than 100 workers are in the Production Department. The products and services offered are mostly individual customer-specific solu-
tions, which are tailored to the customer’s specifications and conditions of use.  
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