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Abstract:

Skilled human workers turn mechanical workshops into today’s most flexible and widely applicable forms of production.
However, this flexibility and generality come at very high production costs, which restrict the use of mechanical workshops to
building prototypes and a limited range of highly specialized and valuable products. The source of flexibility in this case can
be easily identified: the cognitive capabilities of the humans that operate it. Humans can perceive their environment, plan
actions, learn and adapt behaviors and they can interact in multiple ways with their surroundings. Moreover, humans can do
this robustly despite changing contexts and situations. The realization of comparable cognitive capabilities in technical
systems therefore bears an immense potential for the creation of industrial automation systems that are able to overcome
today’s boundaries. The first part of this paper outlines the paradigm “Cognitive Factory”, in which the machines and
processes are equipped with cognitive capabilities in order to allow them to assess and increase their scope of operation
autonomously. This will also allow getting closer to human operators in terms of more natural and effective ways for
interaction and cooperation. To underline this vision, the second part of this paper describes selected research projects of the
German cluster of excellence “Cognition in technical Systems” (CoTeSys).
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