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Linkage Identification for Real-Coded Genetic Algorithms
based on Additive Decomposability and
Difference Signature Independency of Objective Function

TEZUKA Masaruttt MUNETOMO MASAHARU?
and AKAMA KIvyosHI +

In the case that a problem is decomposable to a number of sub-problems which can be
optimized independently, the problem is solved effectively by optimizing sub-problems sep-
arately. In optimization problems by means of genetic algorithms, a set of loci of which
each sub-problem consists is called linkage group. Linkage identification is the method which
recognizes linkage groups. In this paper, we define the linkage of Real-Coded GAs clearly.
Then we propose two new linkage identification methods, LINC-R and LIDI-R, directly based
on the definition. LINC-R is based on additive decomposability of a objective function and
LIDI-R is based on the independency of the signature of difference. These methods effectively
identify linkages. Parallel optimization of the linkage groups has a capability to obtain better
solutions in smaller number of function evaluations than conventional GAs.
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Table 1 Result of optimization of F; function.
ooooooooo PICI(LIMS) LINC-R LIDI-R
T | #Opt MNE #Opt MNE #Opt MNE STD #LI #Opt MNE STD #LI
2 10/10 | 200,033 10/10 | 172,420 100/100 | 150,255 0.0 | 100 | 100/100 150,255 0.0 | 100
3 3/10 452,392 10/10 204,837 100/100 150,555 1,698 100 100/100 150,555 1,698 100
4 1/10 | 441,632 10/10 | 222,771 100/100 | 156,956 9,645 100 91/100 156,270 7,710 91
5 0/10 - 10/10 | 246,794 100/100 | 191,190 |13,014 100 73/100 190,960 13,472 73
6 0/10 - 10/10 266,844 100/100 214,471 | 12,576 100 39/100 215,279 15,081 39
7 0/10 - 10/10 | 287,307 | 100/100 | 256,898 |12,621 100 15/100 | 259,032 14,555 15
8 0/10 - 10/10 | 326,890 100/100 | 303,312 |13,822 100 4/100 | 368,384 |111,381 4
02 F,0000000O0O
Table 2 Result of optimization of Fs function.
goooooooo PICI(LIMS) LINC-R LIDI-R
T | #0pt MNE #Opt MNE #Opt MNE STD #L1 #Opt MNE STD #LI
2 | 0/10 - 10/10 | 205,808 100/100 150,296 0.1 100 100/100 | 150,296 0.1 100
3 0/10 - 10/10 252,105 100/100 153,130 |11,587 100 100/100 153,130 | 11,587 100
4 | 0/10 - 10/10 | 285,725 100/100 151,752 8,345 100 100/100 | 152,790 |10,465 100
5 100/100 153,979 |12,115 100 100/100 | 153,979 |12,115 100
6 100/100 153,700 |10,686 100 100/100 153,700 |10,686 100
7 100/100 158,919 |26,266 100 100/100 | 163,774 | 24,011 100
8 100/100 165,250 |22,624 | 100 100/100 | 165,260 |22,624 | 100
08 F300000000O
Table 3 Result of optimization of F3 function.
ooooooooo LINC-R LIDI-R
T #Opt MNE STD #Opt MNE STD #LI #Opt MNE STD #LI
2 100/100 | 166,616 12,888 100/100 | 152,471 13,537 100 | 100/100 150,137 0.5 100
3 100/100 511,416 26,750 100/100 208,675 24,388 100 100/100 150,384 1,646 100
4 12/100 | 975,700 | 21,377 | 100/100 | 329,477 68,759 100 | 100/100 150,567 2,950 100
5 0/100 - - 95/100 | 525,286 114,240 100 | 100/100 151,300 4,285 100
6 0/100 - - 76/100 741,418 70,657 100 100/100 156,441 22,103 100
7 0/100 - - 3/100 | 930,445 25,517 100 | 100/100 160,450 | 32,692 100
8 0/100 - - 0/100 - - 100 | 100/100 157,266 15,892 100
(1996). 6) Fogel, D. B.: Real-valued vectors, Handbook
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7) Tsutsui, S., Goldberg, D. E. and Sastry, K.:
Linkage Learning in Real-Coded GAs with
Simplex Crossover, Proceedings of the 5th Intl.
Conf. on Artificial Evolution, pp.73-84 (2001).

8) Tsutsui, S. and Goldberg, D. E.: Simplex
Crossover and Linkage Identification: Single-
Stage Evolution VS. Multi-Stage Evolution,
Proceedings of 2002 Congress on Evolutionary
Computation, pp. 974-979 (2002).

9) Wolpert, D. H. and Macready, W. G.: No
Free Lunch Theorems for Optimization, IEEE
Transactions on Evolutionary Computation,
Vol. 1, No. 1, pp. 67-82 (1997).


研究会temp
テキストボックス
－12－




