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Abstract

Generally, automatic design is carried out with computer simulation and the simulation models are
established by investigating the correlations between the simulation and real experiments. Therefore, the
experiment results are utilized as complimentary data although they are considered to be precise.
Orthogonal arrays have been adopted for discrete design. A method is proposed to directly exploit the
experiment results in the design process with orthogonal arrays. Experiments are allocated to some rows of
an orthogonal array and computer simulations are allocated to the others. A rule for the allocation is found
to keep the orthogonality. Error analysis of the design results is performed. Mathematical examples are
made to verify the validity of the proposed method. Error models are defined with the examples and the

design solutions from the examples are discussed.
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Table 4 The first, fifth and ninth rows of L,

Experiment Levels of design variables
number A B C D
1 1 1 1 1
2 2 3 1
3 3 2 1
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Table § Levels of design variables and the full-factorial experiment for the first example

X, X, X, remark
Level 1 1.5 2.0 2.0
Level 2 3.0 4.0 3.0
Level 3 4.5 6.0 4.0

Optimum from the full-

. . Second level
factorial experiment

Second level

When error appears,

. X, =X, +e, (inexperiments)
First level _ L .
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Table 6 Levels of design variables and the full-factorial experiment for the second example

x] xz x3 x4 xs x6
Level 1 1.0 2.0 0.8 2.0 1.5 1.3
Level 2 2.0 3.0 4.0 3.8 2.6 2.4
Level 3 3.1 4.0 5.2 5.6 3.7 3.5
Optimum from the
full-factorial Second level First level First level First level First level Second level
experiment
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