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3 ﬁIE ﬁ—‘éiﬁyﬁ&i—r%mﬁﬁ Tab.1 The result of experiments
ARET BAEE ML R omme sgps
K IE AR I B3 I 3E A il e
B 448 70 2 1A 4o 5, O A O i R T ; 1i6§1672 g ;‘7‘ 174 j ;‘1’
T8 ;tll j\%ﬁﬁ’aﬁﬁﬁﬁyﬁﬁﬂ*, 3 1.6724  0.77 3 10 13
EiRLES %f&ﬁﬁ HIHT o 4 1.3793  0.78 13 11 24
FEDLEER 15 i R AH RN T 5 1.7139  0.75 2 4
0.05, %45 /NF 1.15 K & e, i 6 1.7578  0.73 2
FIE AL E IR v VT 4R B, B A % 7 1.6618  0.75 5 5 10
{RAE B RN R E R AR 8 1.6117  0.73 1 10
REEZHE, ER S Z I ERRAE 9 1.2885  0.77 15 8 23
EBB/NTF0.03, 5 HH/NF 113, 10 1.513 0.76 12 6 18
WEEEXHER, &% 15 Mgt 1 Lewboemee 1 20
O O T R
Hi 1 AT, i 6 %%ﬂ%& 14 1.5737  0.79 10 12 22
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Tab.2 The design of experiment of 11variabes with 33 levels
TRl AR2 TE3 R4 RS TEe THET FES FEI FEI0 TR

33 4 15 16 7 29 23 21 33 20 23
30 33 5 11 13 16 15 7 30 28 25
29 15 30 2 6 2 32 20 1 13 24
19 29 33 3 14 31 4 6 15 8 27
31 2 16 19 8 23 5 24 2 23 14
32 31 11 29 10 15 18 8 2 25 6
23 16 32 30 9 1 1 22 29 10 13
8 10 12 20 3 9 28 2 26 15 18
14 28 27 8 15 14 24 29 22 33 2
6 14 21 10 5 28 8 15 25 29 3
13 27 6 9 4 21 22 33 10 4 12
7 13 14 12 1 7 9 4 7 16 15
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Tab.3 Design of 8 — 10 variables
Eﬁ;?[ B MBREIZ)  BRARHAXRE R BUNEE ML JTE
1

0.023 4 1.112 1.704 78 0.412 687
9 8,10 0.023 4 1.1 1. 051 167 0.229 329
8 1,2,10 0.023 4 1. 089 1.425 22 0. 124 826
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Fig.1 Space - filling of experimental design
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Tab.4 Comparision of orthogonality
R TEM  TEKEH BAHEXRE  FHE B/NEE ML 7E
¥WAIRIRIT 11 33 0.033 1.11 0. 144 309 1. 610 51
FASRB 11 33 0 1 0. 151 854 1.479 02

FIER BB SET 11 33 0.023 4 1.123 1.757 8 0.73
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A Method of Nearly Orthogonal Experimental Design

ZHOU Xiao — guang, LI Wei — min, CHEN Gang, HUANG Ren — quan
( Missile Institute, Air force Engineering University , San Yuan 713800, Shaanxi, China)

Abstract: To improve on the ability to efficiently explore and approximate large subspaces of the multidimensional
input variable models, find out the orthogonal and uniform combining point in experimental design, reduce the com-
plexity of the experimental design algorithm, this research develops a new set of experimental designs for metamod-
eling. The traditional experimental designs are of orthogonal experimental design and uniform design, but the or-
thogonal experimental design has poor space —filling and the uniform design has a big correlation. The paper com-
bines orthogonal Latin hypercube and uniform designs to create the designs with near orthogonality and excellent
space — filling properties based on multiple measures. By using the method the nearly orthogonal experiment with
eight to eleven variables is designed, each of which has thirty - three levels, to testify the nearly orthogonal experi-
mental design. Through comparison and analysis, the results show that the nearly orthogonal experiment designed
by this method has near orthogonality and excellent space — filling properties. So this method is feasible and of sig-
nificance in improving the effect of computer experiments

Key words : orthogonal experimental design; uniform design; nearly orthogonal experimental design





