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Introduction

Production of high-quality products through controlling and reducing quality
dispersion necessitates identifying the most influential factors, among many
factors. In such a setting, the factorial designs are used to determine active
factors with their optimum information and model the relation between the
factors and the quality variable of interest. In this regard, the robust param-
eter design (RPD) is an efficient methodology in that the response variable
resists hard-to-change and cost-demanding factors. In the RPD framework,
the factors are divided into control- and noise factors, where a particular
consideration is imposed on the factorial interaction between control and
noise factors. However, with the participation of a large number of factors,
one needs to run an experiment with numerous treatment combinations to
detect the active interaction effects. To manage such costly experiments, a
fraction of factorial design is used. This paper applies an appropriate class of
non-regular fractional designs to robust parameter experiments. Afterwards,
by proposing a new design criterion to evaluate the performance of the de-
signs, the superior design will be determined due to the non-uniqueness of
eligible designs.

Material and Methods

Detection of the active factorial effects is a model identification problem
in robust parameter experimentation to screen out improper rival models.
Such a problem could be facilitated by utilizing the proper measures for the
metering distance between models, designing strategies, and discriminative
designs. However, various candidate designs could be used for executing a ro-
bust parameter experiment. Therefore, comparing the design’s performance
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in model discrimination to determine and estimate the unknown active in-
teraction effects is essential; this would lead to the selection of the superior
design. Although several design criteria have been introduced for ranking de-
signs, no existent design criteria for model identification applies to the noise
factors experiments. The proposed design criterion benefits the common
variance property of designs and ranks the designs for model identification.

Results and Discussion

As an off-line quality control methodology for improving the quality, the
RPD is established by exploiting the unknown control by noise interactions.
Searching for and estimating the active interaction effects inflates the run
size. To save runs and decrease costs, the search design is suggested for ro-
bust parameter experiments. However, selecting an efficient design needs a
criterion for design evaluation. The numerical results revealed that the exis-
tent design criteria for model discrimination perform poorly in the presence
of noise factors, though the proposed criterion is efficient.

Conclusion

In this paper, we consider the model identification problem in the RPD
framework. To proceed, we follow a design strategy and tackle the problem
through a search linear model. The single array used in this framework is
a search design, and the problem is reduced to seeking a powerful design to
discriminate between rival models with uncommon interaction effects. The
new proposed design criterion efficiently ranks the designs.

Keywords: Robust parameter design, search design, design-criterion, noise
factor.
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