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Monitoring machines for the purpose of diagnostics and prognostics commonly referred to as
condition-based maintenance (CBM) has the potential to improve efficiency and reduce costs.
Diagnostics are used to determine the current health status of a machine/ component where as
prognostics predicts the remaining useful life of the machine/component. By obtaining what
the current health state of a machine is and then predicting when it will fail should not only
save the company money but will also improve efficiency [1].

The hidden Markov model (HMM) has been used to describe the health states during
a components degradation. These models are referred to as a doubly embedded stochastic
process as they can be characterised as consisting of a stochastic process which is unobservable
and can be inferred from another observable stochastic process. They have a rich mathematical
structure however they can be restrictive in terms of the Markov assumption. The Markov
property within the HMM can be seem as a possible disadvantage when using the HMM to
model real-world situations as it assumes that the time spent within the hidden layer of the
HMM follows a geometric distribution. The hidden semi-Markov model (HSMM) relaxes this
assumption by allowing a variable duration or sojourn time for each of the hidden states [2].

This project proposes the investigation and development of HSMM’s within the application
area of CBM taking into account non-constant machine use with the aim to increase the
accuracy of predicting the remaining useful life and current health state of the component.

References

[1] Y. Peng, M. Dong, A prognosis method using age-dependent hidden semi-Markov model for equipment
health prediction, Mechanical Systems and Signal Processing, 25, 2011, 237-252.

[2] S. Yu, Hidden semi-Markov models, Artificial Intelligence, 174, 2010, 215-243.


