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Abstract. The article at hand describes an integrating system for the intelligent con­
trol of complex biotechnological processes including automatic modelling and model 
based control strategy generation. Starting with a summary of previously aehieved re­
sults, some new approaches that provide better transparency to process engineers and 
operators are discussed. This includes aspects of self-organizing generation of struc­
tured dynamic nonlinear process models based upon the ideas of genetic programming 
as well as the transparent generation of fuzzy rules in a particular NeuroFuzzy ap­
proach. The latter is used for the classification of physiological states during batch 
and fed-batch fermentations and for the long time strategy generation to optimize the 
achievable product yield. 
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1. INTRODUCTION 

The control and optimization of biotechnological pro­
cesses is a complex task of industrial relevance, due 
to the growing importance attached to biotechnology. 
Therefore the number of modern intelligent approaches 
of computer and control engineering applied for devel­
opment and optimization of bioprocesses increases. 

In biotechnological produdions microorganisms are cul­
tivated which have the special property to excrete or ac­
cumulate a desired product as part of their metabolism. 
The lack of a complete mathematical description that 
arises from the incomplete knowledge on the dominant 
biological pathways as well as the low availability of sen­
sor information about the current physiological state are 
charaderistic problems. Therefore an automatic control 
and optimization of biotechnological processes often ap-

pears to be very difficult. In industrial practice the de­
velopment of biotechnological production processes is 
characterized by a big number of empirical test series 
that are expensive and time consuming. Organisms and 
substrate composition have to be selected or modified by 
micro biologists. Furthermore a large number of experi­
mental runs is needed to find appropriate environmen­
tal process parameters (e.g. temperature or feed-rate). 
During batch or fed-batch fermentations often signifi­
cant alternations in the cell metabolism due to changes 
in extracellular conditions can be observed. Therefore it 
is obvious that the environmental parameters have to 
be challged during a fermentation in order to achieve 
optimal product yield. However, in industrial practice 
usually constant set-points are applied to the whole fer­
mentation which are chosen because they provided the 
best results during test series in laboratory scale (see e.g. 
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