st=AlE20[Hets] =2X]
Vol. 22, No. 3, pp. 1523 (2013. 9) _

Efficient Generation of Space Filling Scenarios for Computer Experiments

Dong-Soon Yim * Jung-Hoon Kim - Bong-Whan Choi

ABSTRACT

In general, simulation models are effectively used in the field of engineering design. The experiment with
simulation models to obtain optimal design parameters, however, is a time-consuming task and requires a lot of
resources. Hence, meta-models representing the relationships between input variables and performance measures are
exploited to efficiently determine the value of design parameters. To construct a meta-model, a number of simulation
executions with sample scenarios are required. The number and quality of sample scenarios determine not only the
level of efficiency in constructing the meta-model but also accuracy of the model. Space-filling condition is regarded
to be an important condition for the quality of scenarios. This paper proposes sample scenario generation methods
based on space-filling measures such as maxmin, Audze-Eglais, and centered L2-discrepancy. The performance of
these scenario generation methods are evaluated through experiments.

Key words : Computer Experiments, Meta-models, Space-filling
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Table 1. No. of levels for each input variable

variables no. of levels
A%t 6

V2
V3
V4
V5
\'

v7

£ e e R

Table 2. Experiment results in case of (1000, 100)
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2 8 9.1 -1.5 126 5 6.7 -1.4 97 2 20.8 -1.7 70
3 8 8.5 -1.4 133 5 6.5 -1.4 96 2 19.5 -1.7 70
4 8 8.8 -1.5 152 5 6.5 -1.4 97 1 212 -1.7 60
5 8 8.8 -1.5 120 6 6.6 -1.4 104 2 19.9 -1.7 70
6 8 8.9 -1.5 132 5 6.6 -1.3 101 3 20.0 -1.7 53
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Fig. 1. Frequency of each level in V1 under three evaluation
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Fig. 2. Frequency of each level in V4 under three evaluation
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Fig. 3. Frequency of (V1,V4) in the solution under Maxmin
criteria

Fig. 4. Frequency of (V1,V4) in the solution under Audze-
Edlais criteria
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Fig. 5. Frequency of (V1, V4) in the solution under CLP
criteria
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Table 3. Chi square statistics

Maxmin | Audze-Edlais CLP
Min 53 28.52 16.64
Max 18.26 55.52 30.14
Ave 11.94 38.73 23.01

Table 4. Experiment results with the increase of M
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Maxmin Audze-Eglais CLP
M Z1 z2 Z3 Z1 z2 VA] Z1 72 Z3
200 5.8 12.9 -1.5 3.8 10.6 -1.5 1.3 224 -1.7
300 6.2 114 -1.5 4.6 8.6 -1.5 1.5 21.8 -1.7
400 7.0 10.6 -1.4 49 8.0 -1.5 1.7 212 -1.7
500 7.0 10.3 -1.5 49 7.6 -1.4 1.5 212 -1.7
600 7.1 10.2 -1.5 5.0 7.2 -1.4 1.7 20.7 -1.7
700 7.6 9.5 -1.5 5.1 6.9 -1.5 1.6 20.8 -1.7
800 7.6 9.5 -1.5 52 6.9 -1.4 1.4 215 -1.7
900 7.7 9.5 -1.5 5.3 6.7 -1.5 1.7 213 -1.7
1000 8.0 8.8 -1.5 52 6.6 -1.4 1.8 20.4 -1.7
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Fig. 6. Computation time with the increase of M
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Table 5. Experiment results with the increase of m
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Maxmin Audze-Eglais CLP
m Z1 Z2 Z3 Z1 Z2 Z3 Z1 Z2 Z3
50 113 1.8 -1.5 9.1 1.2 -1.3 29 45 -1.7
100 8.0 8.8 -1.5 5.2 6.6 -14 1.8 20.4 -1.7
150 6.5 24.1 -1.4 42 17.3 -1.4 0.9 49.7 -1.7
200 5.7 457 -1.5 34 344 -1.4 0.9 91.0 -1.7
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