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As digitalization progresses, the demands on the quality 
of the manufacturing machines and their products 
produced are increasing. A better understanding of the 
machine park through the recognition of interrelations 
between cause and effect is unavoidable. 

The interaction of the various data sets from sensor 
sources, production, configuration and tool data as 

well as the domain knowledge on the basic machine 
models, form the necessary basis.

Data streams from production
Production machines deliver a lot of data, which are 
usually not connected to each other. Often there is no 
connection between the processes, the machine confi-
guration, the ERP data world (such as order data, parts 
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lists, etc.) and the data streams (for example, sensor 
data). If at all, then these streams are stored in diffe-
rent systems. Therefore it is often not possible to derive 
valuable information from the existing data. By linking 
these data streams with each other and with the diffe-
rent data sources from customer and system data of 
production machines, tools or configurations with the 
processes, an improved understanding and a holistic 
view of the machines can be gained. In addition to the 
timely import of incoming data streams from production 
and logistics systems using standard protocols, the effi-
cient link to the system data is also guaranteed. OPC 
UA, an industrial communication protocol of the OPC 
Foundation, has established itself as the industry stan-
dard. In addition to existing data sources, the model 
knowledge of experts plays an important role. This is 
represented by the mapping in the form of ontologies, 
thus expanding the data pool.

Data and visual analytics
Using modern methods from the field of data and visual 
analytics, as well as techniques from machine lear-

ning, valuable information is derived from these data. 
In this way, relationships, correlations and patterns can 
be identified which can be used for error and cause 
analysis as well as for continuous quality monito-
ring and improvement. With smart technologies, new 
knowledge can be gained from Big Data.

The engineer in the loop
ANNA is primarily used to support local experts. It 
allows all the knowledge about one or more machines 
to be combined into a common knowledge base and 
to gain a better understanding of this through data 
analytics. 

With the newly-generated knowledge, cause-effect 
correlations can be identified by the anomalies and 
patterns of the machine state. The probability of failure 
of individual components can be reduced and quality 
improvements in the production machines can be 
achieved. In addition, maintenance intervals and cycles 
are optimized and, as a result, quality improvements in 
production and product are achieved.
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