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Abstract
Computer models are often used in sensitivity analysis, reliability assessment, design optimization and a
number of other studies which tend to require a large number of function evaluations. Very often, there is limited
previous knowledge (particularly in situations like conceptual design) and engineers, designers, and analysts tend
explore a large number of input variables (defined over relatively large domains). The growing power of computers
enabled techniques coined for design and analysis of simulations to be applied to a large spectrum of problems
and reach high level of acceptance among practitioners. Statistical modeling of computer experiments embraces
the set of methodologies for generating a surrogate model (also known as metamodel or response surface
approximation) used to replace an expensive simulation code [1]. The goal is constructing an approximation of the
response of interest based on a limited number of expensive simulations.
With that said, careful planning of the inputs for the computer codes is one of the most crucial steps for
successful statistical modeling of the simulations. This is clearly elucidated in the vast literature about
experimental designs for computer experiments. Often, few statistical assumptions are made about the
input/output relationship of computer models. That might be of the reasons why the initial sample is planned to
cover most of the considered domain (leading to space-filling experimental designs). Among strategies coined for
computer experiments, Latin hypercube designs [2], [3] are particularly popular (other strategies include maximin
and minimax distance designs [4] and orthogonal arrays [5]).
This paper aims at providing a short overview of the research in Latin hypercube design of experiments
highlighting the reasons of its widespread use. First, a brief discussion on the differences between physical and
computer experiments is presented offering one possible explanation for the interest in strategies coined
specifically for computer experiments. Next, given that Latin hypercube designs can create samples that poorly
cover the input domain, optimization of the Latin hypercube is discussed. Then, a quick comparison of Latin
hypercube and alternative designs for computer experiments is presented. After going through these two topics,
the new practitioners should have a good understanding of why peers recommend them to use Latin hypercube
designs. Then, the pitfalls of using always Latin hypercube designs for selecting experimental designs are
highlighted. Finally, the research in Latin hypercube designs is situated in the current state of the art and
opportunities for future work are also presented.
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