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Abstract
Over the last decades, reliability prediction has gained much more attention. The maintenance of automobiles can be carried
out before the critical failures occur if the time between failure(TBF) can be predicted. The purpose of this research is to study
the TBF through a data-driven approach. Deep learning, as a tool capable of capturing the highly complex and non-linearly
patterns, has not been properly introduced into reliability analysis. Furthermore, as the large sum amount of the real-world
labelled data is hard to obtain, the semi-supervised learning approach has also been explored so that eventually an integrated
approach for reliability analysis is targeted in this study.

( Research Motivation \ ( Research Questions \
* Reliability has to be maintained to avoid failures. If the failure time of a T
product can be forecasted, maintenance can be scheduled and 1. Is the performance of deep
performed in advance to avoid the critical failure and further loss. learning generally better than ox "

the traditional machine learning S
algorithms in reliability analysis? ‘\ Dosp Learring

Reliability analysis is an essential part of operation and inventory

management with any maintenance department in a commercial setup. | o e
« Reliability analysis has been widely performed using both statistical and —— == ~— — — — ~_ 2. When the labelled training data
machine learning techniques. Deep learning, as a group of emerging | o o | e | o° | is limited, how would a semi-
powerful machine learning algorithms, has been gaining much Sy ‘ VS| ee .‘ i .:'.| supervise learning method be
" L] L] H e

momentum in different fields reflecting its superior capability in dealing ¢ ® | engaged so that the performance

with the big data. It is also applicable in reliability analysis. N Supenvised Loaming, ) sem-supenised Leaming | 0f @ deep learning approach won't
be necessarily jeopardized?

In the meantime, to harness the merits of deep learning, it requires a

large sum of real-world data, because the models trained using synthetic 3. With a joint deep learning and TS
data or simulated data cannot always demonstrate a decent generalised semi-sup approach finalized, = @ » B
ability during validation. how would big data analytics,
. concerning human behaviour, Modeting
&> N » @ vehicle design, operational task, )
t ﬁ_J t2 etc., impact reliability modelling = o o
and predictive maintenance? Gl S —

. VAN W,
( Work to Date The maintenance data used in the modelling )
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6.An advanced feature selection algorithm, which can identify the
essential features effectively and efficiently, will be designed.
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