Accepted Manuscript

An Integrated Multi Response Taguchi- Neural Network- Robust Data Envel-
opment Analysis Model for CO, Laser Cutting

Arash Alizadeh, Hashem Omrani

PII: S0263-2241(18)30791-7

DOI: https://doi.org/10.1016/j.measurement.2018.08.054
Reference: MEASUR 5833

To appear in: Measurement

Received Date: 12 November 2016

Revised Date: 26 June 2018

Accepted Date: 23 August 2018

Please cite this article as: A. Alizadeh, H. Omrani, An Integrated Multi Response Taguchi- Neural Network- Robust
Data Envelopment Analysis Model for CO, Laser Cutting, Measurement (2018), doi: https://doi.org/10.1016/

j-measurement.2018.08.054

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.measurement.2018.08.054
https://doi.org/10.1016/j.measurement.2018.08.054
https://doi.org/10.1016/j.measurement.2018.08.054

An Integrated Multi Response Taguchi- Neural Network- Robust Data

Envelopment Analysis Model for CO, Laser Cutting

Arash Alizadeh and Hashem Omrani*

Faculty of Industrial Engineering, Urmia University of Technology, Urmia, lran

Abstract

Taguchi method is a common method for controlling quality in off-line mode. Initially, this method is introduced to
optimize a quality characteristic. Since optimizing one aspect of quality may deteriorate other aspects, so, to
overcome this shortage, multi response Taguchi (MRT) method is extended. In MRT method, due to the existence of
some uncontrollable factors or impossibility of implementing all the experiments, just some of the experiments are
implemented and other experiments are designed by neural network (NN) technique. It is clear that there is
uncertainty in the results of NN which can lead to incorrect decision making. Hence, the robust optimization
approach is used to handle uncertainty in NN results. In this paper, first, the experiments are designed by the
Taguchi method, then some experiments are implemented and other experiments are estimated by a back-
propagation neural network (BPNN) technique. Finally, the best combination of quality parameters is selected by
using optimal robust data envelopment analysis (RDEA) model. To illustrate the capability of the proposed

approach, the experiments are performed on a CO, laser cutting machine in a manufacturing company in Iran.
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1. Introduction and literature review

Taguchi method (TM) is one of the most powerful statistical methods of quality improvement. It aims to improve
the parameters setting to reduce deviation and variability in response indexes. Noise factors (external conditions,

manufacturing imperfections, etc.) are unwanted sources of variation and can be uncontrollable or too expensive to
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