
When building a metamodel for a complex computer 

simulation, the experiment design should exhibit good 

properties of both projectivity and orthogonality.  We 

present a batch sequential experiment design method 

that produces uniformity in higher dimensions 

especially at certain stages of the design, but 

approximates those properties after every stage. 

Abstract 

Problems with a Design with Fixed Design Points 

The big grid design W, non-

overlapping OAs, preserves 

orthogonality. 

 

The small grid design V, a 

(near) LH, preserves LHD 

projectivity. 

 

Levels of V are determined 

according to W and expand if 

necessary to accommodate 

more design points. 

 

Sampling X is drawn 

according to the near LH V 

similar to LHD method 

 

The sequential design can 

continue indefinitely. 

Good Space Filling Properties 

MSE in Gaussian Model Fitting 

A negative confidence interval for the difference in 

MSE indicates sFFLHD fits Gaussian model better 

Conclusions 

•In low dimensional examples, sFFLHD performs as 

well or nearly as well in terms of RMSE of the GP 

model fit. 

•In high dimensional examples, sFFLHD produces 

lower RMSE of the GP model fit 

•sFFLHD dominates the other tested designs in 

estimating the mean. 

•Each batching being an LHD contributes substantially 

to sFFLHD's good performance if the design does not 

reach the orthogonal stages. 
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 More data may be needed if desire precision is not 

met 

 A waste of effort if fewer experiments suffice 

 Information collected cannot be used to improve 

design 
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Sliced Full Factorial-based LHDs as a Framework for a Batch Sequential Design Algorithm 

Overview of SFFLHD 

Advantages of Sequential Designs 

sFFLHD uses the idea of sliced space filling designs 

by (Qian, 2009)  and extends Loeppky, Moore and 

Williams's batch sequential design (Loeppky et al, 

2010) 

 

 Space filling properties at certain stages of the 

design (golden stages). 

 Good orthogonality and projectivity at intermediate 

stages. 

 More batches can easily be sampled if needed. 

 

An orthogonal array OA(L2,m,L,2) 

can be partitioned into L levels 

Rows 1-3,4-6,7-9 are the three  

layers.  

Columns 2-4 of each layer form  

a Latin hypercube  

Each layer is used as a batch  

 Can still be implemented if budget is unknown. 

 Can terminate at any time 

Variance Reduction of Mean Estimators 

Construction 

Each batch achieves the same variance reduction as an 

ordinary LHD comparing to random sampling 

More variance reduction is achieved when the 

sequential design is an OA-based LHD 

Certain degree of variance reduction at other stages 

for Borehole function 


