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The new proposals of artificial intelligence, and especially data science, are now flooding the scientific field, the industrial field, and, more generally, society. These proposals are not limited to the progress in
machine learning itself, especially in deep learning. Indeed, many scientific areas are impacted and are facing significant evolutions: image scientific physical models and
data-based models, data augmentation, natural language processing, optimization and reinforcement learing, new digital twins, cyber-detection by machine learning, supervision of large industrial systems,
bidirectional digital assistants (learning from and to the expert), hybridization between symbolic Al and connectionist Al... The fields of safety, maintenance, and reliability are not exempt from this surge and

. these promises. But is this safety-IA hybridization new? One could say that until now, data science has come to the rescue of safety to help describe aging processes, stochasticity of states and their transitions,
Conference Openlng In its unsupervised versions, it can also be of great help in detecting cases of failure not yet observed in real life. Today, with the explosion in the number of Al algorithms integrated into industrial and service
® 09:00 - 09:30 systems, the question arises about their validation and confidence placed in them. Safety sees before itz new field of application of exponential size where the usual tools are helpless in the face of the
i & combinatorial nature of states and operational domains with an increasingly wide spectrum. The talk i 5es response elements to these dual-entry questions. It will illustrate them through current
applications such as autonomous vehicle validation, fault diagnosis of large critical systems, and rail nf#enance.
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Accelerated lifetime testing (ALT) is a common way to estimate the reliability under use stresses through
the extrapolation of the failure data collected from severe stress levels. The task of estimating the model
parameters from experimental observations is of paramount importance to make good predictions. In this
Abstract context, the ALT models parameters estimation has been approached in the literature with various classical
methods. The graphical method is arguably the easiest and the most straightforward, but it presents several
shortcomings. The most commonly used method for parameters estimation is the maximum likelihood
method (MLE) because it has several desirable properties. However, in some circumstances, the likelihood
function is intractable and cannot be formulated even in a closed form or fail to converge mainly when the
sample size is small. This is always the case in ALT, because of the high cost of tests and testing time.

A STATE-OF-THE-ART REVIEW ON IC EMC RELIABILI Furthermore, using root-finding algorithms, the estimated parameters are highly dependent on the initial
Jaber Al Rashid. Mohsen Koohestani. Laurent Saintis and Mihae values and risk the local optima issue. Particularly for the ALT models, which involve numerous parameters,
the MLE computation becomes memory consuming. To overcome these issues, the likelihood-free methods
called also Approximate Bayesian Computation (ABC) were developped by replacing the evaluation of the
MLE in the Bayesian Inference by other features and metrics. Nevertheless, in its basic form, the ABC
algorithms still suffer from a low acceptance rate of sampling. To avercome this issue, a new variant of the
ABC based on an ellipsoidal Nested Sampling technique (ABC-NS) is empolyed. It ensures important speed
ups and provides a good approximation of the posterior distributions. In this paper, a brief introduction of
the ABC-NS method and its algorithmic implementation are given. In the second part, the ABC-NS is applied
to infer the ALT models using real data. The obtained results are discussed.
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