Proceedings of the 3" Annual World Conference

of the Society for Industrial and Systems Engineering,
San Antonio, Texas, USA

October 20-22, 2014

Degradation Model Constructed with the Aid of Dynamic Bayesian Networks

A. Lorenzoni and M. Kempf

Department of Sustainable Production and Quality Management
Fraunhofer Institute for Manufacturing Engineering and Automation (IPA)
Nobelstrasse 12
70569 Stuttgart, Germany

Corresponding author's Email: Anselm.Lorenzoni@gmx.de

Author Note: Anselm Lorenzoni is working as a research assistant at Fraunhofer IPA in the field of predictive maintenance
and repair strategies. He is currently about to finish his master thesis on degradation modeling to predict potential failures of
machinery and equipment. Michael Kempf is engaged in quality management as well as product development. His research
focuses on statistical methods in the fields of reliability engineering, process optimization and risk minimization.

Abstract: This paper develops a generic degradation model based on Dynamic Bayesian Networks (DBN) which predicts the
condition of a technical system. Besides handling bi-directional reasoning, a major benefit of modeling this degradation
model by means of a Dynamic Bayesian Network is its capability to adequately model stochastic processes as well as
Markov chains. We will assume that the behavior of the degradation can be represented as a P-F-curve (also called
degradation or life curve). The model developed here is able to combine information from condition monitoring systems,
expert knowledge and statistical uncertainties. Furthermore it can include any kind of observations like sensor data or
notifications by the machine operator. Thus it is possible to even take the environment and stress into account under which
the component or system is operating. That’s why it is possible to detect potential failures at an early stage and initiate
appropriate remedy and repair strategies.
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