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Abstract: Genetic Programming (GP), a heuristic optimisation technique based 
on the theory of Genetic Algorithms (GAs), is a method successfully used to 
identify non-linear model structures by analysing a system’s measured signals. 
Mostly, it is used as an offline tool that means that structural analysis is done 
after collecting all available identification data. In this paper, we propose an 
enhanced on-line GP approach that is able to adapt its behaviour to new 
observations while the GP process is executed. Furthermore, an approach using 
GP for online Fault Diagnosis (FD) is described, and finally test results using 
measurement data of NOx emissions of a BMW diesel engine are discussed. 
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1 Introduction 

The problem of finding a model for a system’s measured signal, i.e., discovering the 
mathematical relationship between empirically observed variables measuring a system, is 
an important problem in technical fields such as mechatronics, but also in economics and 
other areas of science (Langley et al., 1987). In practice, the observed data may be noisy 
and there may be no known way to express the relationships involved in a precise way. 
Problems of this type are of scientific interest in the context of systems control and data 
mining; usually they are called symbolic system identification problems, black box 
problems or modelling problems. 

In this paper we present an online structure identification method based on a GP 
identification approach. This identification algorithm is able to adapt its behaviour during 
its execution to new data, i.e., to a changing of the algorithm’s environment. By doing so, 
this method combines the advantages of enhanced, hybrid variants of GAs and heuristic 
optimisation techniques with real-time knowledge discovery and data mining. 
 
 
 
 




