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Abstract
Uniform designs have been widely applied in engineering and sciences’ innova-
tion. When a lot of quantitative factors are investigated with as few runs as pos-
sible, a supersaturated uniform design with good overall and projection uniformity 
is needed. By combining combinatorial methods and stochastic algorithms, such 
uniform designs with flexible numbers of columns are constructed in this article 
under the wrap-around L

2
-discrepancy. Compared with the existing designs, the new 

designs and their two-dimensional projections not only have less aberration, but also 
have lower discrepancy. Furthermore, some novel theoretical results on the mini-
mum-aberration, uniform and uniform projection designs are obtained.
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1  Introduction

In many industrial, scientific, medical and engineering innovations, experiments 
with a large number of quantitative factors but limited resources occur frequently. 
One of the most critical problems in such experiments is to effectively screen out 
the variables that have the most substantial effect on the responses so that better 
statistical models can be consequently obtained. To achieve this goal, constructing 
good experimental designs with high factor-to-run ratios in advance is of particular 
importance. How to efficiently construct designs for such experiments is a challeng-
ing problem.

Uniform designs (UDs) are common choices in various fields of experiments 
due to their robust performances (Fang et  al. 2006a). The main idea of uniform 
designs is to scatter the design points uniformly among the experimental domain 
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