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A Fast Latin Hyper Cube Experiment Design Method Based on Soduku Grouping

Abstract

Abstract: In order to solve the long optimization time and parameter level combination explosion in the
complex experiment design space of Latin Hypercube design, which is one of the most popular method in
experiment design, a fast Soduku grouping-based method is proposed. The optimal seed design is
expanded and transformed in the grouped spaces. Experiments are conducted to compare the Soduku
grouping-based Latin Hypercube design method with other two commonly used Latin Hypercube design
methods in the middle and high dimension experiment space. The results show that Soduku grouping
method is more efficient in computation and has better space-filling performance.
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Abstract: In order to solve the long optimization time and parameter level combination explosion in the
complex experiment design space of Latin Hypercube design, which is one of the most popular method in
experiment design, a fast Soduku grouping-based method is proposed. The optimal seed design is
expanded and transformed in the grouped spaces. Experiments are conducted to compare the Soduku
grouping-based Latin Hypercube design method with other two commonly used Latin Hypercube design
methods in the middle and high dimension experiment space. The results show that Soduku grouping
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%:i s k: the number of times to divide groups;
np: the number of the design variables
...... : CEERE R (dimensions) of the experiment space;
ol ni®iblllcd . i %5 : nv: the maximum of all design variables levels.
(c) step 3 (d) step 4 Output: result: the result of the experiment
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Fig. 2 Translated Propagation Process
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(g) step 7

design.

1: Array result, D;

2:np’=np;

3: 1L 1f (np” % (4:6) == 0) n =np’/ (4:6);

5. else np’ = np ++; goto I1;

8: Array seed = CreateETPLHD (np’/n, nv);

9: Sgrt (m) = round (np’);

10: Array soduku = CreateSoduku(Sqrt(m) );

11: for (times = 1: k)

12:  Array s = deleteExtraDimensions(soduku
[times]);

13: for (groups = 1: n)

14: Mapping (s [groups], seed);

15: .append( Serial Arrangement(s[:]) );

16: result = ParallelArrangement(DJ[ : ] );

17: return result
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Tab. 1 Operation result of grouping times
P aenl ] I IRE K
Ny ny 1 2 3 4 5
16 0.268 575 0.272 405 0.522 462 0.523 564 0.536 217
6 25 0.222 637 0.250 030 0.522 462 0.522 462 0.524 563
36 0.268 575 0.250 037 0.521 233 0.521 233 0.544 342
16 0.268 575 0.272 324 0.274 542 0.276 126 0.277 361
8 25 0.218 319 0.221 367 0.223 169 0.224 457 0.225 461
36 0.184 237 0.186 809 0.188 330 0.189 417 0.190 264
16 0.129 089 0.130 891 0.132 027 0.202 792 0.202 792
10 25 0.131 957 0.133 799 0.134 888 0.168 993 0.168 993
36 0.133 517 0.135 279 0.136 345 0.166 667 0.166 667
16 0.103 271 0.104 713 0.105 565 0.106 175 0.106649
12 25 0.105 565 0.107 039 0.107 911 0.185 330 0.109 019
36 0.106 649 0.108 138 0.109 019 0.109 643 0.110 138
16 0.085 185 0.086 374 0.087 077 0.087 580 0.087 971
14 25 0.087 860 0.089 076 0.089 801 0.090 379 0.090 724
36 0.088 648 0.089 885 0.090 617 0.091 140 0.094 548
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Tab. 2 Performance comparison of three algorithms

A6 i) SGETPLHD ETPLHD Ihsdesign
np nv faip Time/s faip Time/s faip Time/s
16 0.268 6 0.028 0.268 6 0.023 0.244 4 0.337
6 25 0.2226 0.117 0.222 6 0.099 0.207 6 0.912
36 0.2235 0.166 0.2235 0.135 0.1832 1.039
16 0.268 6 0.113 0.345 3 0.246 0.1152 0.511
8 25 0.2183 0.117 0.462 2 0.427 0.1928 1.029
36 0.184 2 0.170 0.4121 0.533 0.176 0 1.268
16 0.1291 0.036 0.292 6 0.362 0.1412 1.016
10 25 0.1320 0.038 0.312 4 1.825 0.1370 1.469
36 0.1335 1.127 0.215 4 3.111 0.126 7 2.125
16 0.1033 0.039 0.3102 1.326 0.0931 2435
12 25 0.1056 0.038 0.3477 4,581 0.094 7 3.015
36 0.106 6 1.18 0.265 4 12.39 0.086 9 3.408
16 0.085 2 0.125 0.210 4 7.885 0.062 5 4.256
14 25 0.0879 0.120 0.1779 12.530 0.054 4 5.271
36 0.088 7 1.536 0.200 2 22.150 0.050 1 5.610
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