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6. Historical Run to failure data

7. Extracted features

8. Historical multi-dimensional time series datasets
9. clustering
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1. Diagnostics

2. overall reliability

3. prognostics and health management(PHM)
4. Threshold

5. faulty
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13. relevant vector machine

14. case based reasoning

15. instance based learning

16. recurrent radial basis function network
17. Hidden Markov Model

18. Echo State Network

19. kalman filter

20. State space model

21. Deep Belief Network

22. Fuzzy Rule-Based System

23. finite element

24. Auto-Associative Kernel Regression
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. Health indicator

. Empirical Mode Decomposition
. operating regime partitioning

. Gaussian mixture model

. evolving extended TS system

. Mahalanobis distance based classifier
. K-Nearest Neighbors

. hierarchical clustering

. Fuzzy Clustering

10. Sparse Bayesian

11. Bayesian linear regression

12. Recurrent Neural Network
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Learning Process

input: multi-dimensional features
target: time to failure
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Dged

1. feature
2. clustering
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Determination of degradation status and estimating remaining useful
life are two main activities in prognostics and health management.
These two main activities can be perceived as the problem of multi-
sensor data fusion. These sensors contain information including speed,
pressure, and temperature. In terms of evidence theory, the information
obtained from each of these sensors can be regarded as a part of the
evidence and determination of degradation status and estimating
remaining useful life based upon this information can be considered as
the problem of multi-sensor data fusion. In this article, the Dempster-
Shafer theory has been employed as a tool for modeling and multi-
sensor data fusion as an indicator of the health status of the turbofan. In
this regard, initially, the theory of evidence has been reviewed and then
how to model the remaining useful life estimation problem by multi-
sensor data fusion within the framework of the concepts of this theory
including mass function, focal elements and rules of evidence
composition is explained. This paper has introduced a new approach for
combining the results of different estimates of remaining useful life
through determining the weighs. Furthermore, it has offered two
different scenarios to specify the similarity between the system under
study and the available evidence. Finally, to appraise the proposed
method, the turbofan engines data set (C-MAPSS) has been used as it
has been extensively addressed in literature by researchers. According
to the results, the proposed method revealed better score and
performance compared with other available methods in the literature.
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