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Investigation of Real-valued Stochastic Schemata Exploiter

TAKASHI MARUYAMAt and EISUKE KITAft

The Stochastic Schemata Exploiter (SSE) was presented for solving 0/1 combinatorial op-
timization problems alone. This paper describes the development of SSE to the real-coded
optimization problem. The algorithm is named as Real-coded SSE (RSSE). The RSSE are
compared with the Real-coded Genetic algorithm (RGA) in real-valued problem. As a result,
we indicate that RSSE has an excellent convergence property and the global search ability.
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Fig.1 RGA flowchart.
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Fig.2 RSSE flowchart.
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Table 1 Example of subset list.
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Table 3 Mutation rate.
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Table 5 Number of searchable trials (Rastrigin function).

RGA-SPX RGA-UNDX-2 RSSE-SPX RSSE-UNDX-2
oo P50 / P100 / P250 P50 / P100 / P250 P50 / P100 / P250 P50 / P100 / P250
1.0e-2 30 /30 /30 30 /30 / 30 30 /30 / 30 30 /30 /30
1.0e-5 30 /30 /30 30 /30 /30 30 /30 /30 30 /30 /30
1.0e-8 28 /26 / 30 30 /30 / 30 30 /30 / 30 30 /30 /30
1.0e+02 1.0e+04
RGA-SPX
1.0e+00 . 1.0e+02 .
” RGA-UNDX-2 ” i
5 § 1.0e+00 RGA-SPX
5 toe0z 3 \\
% o RSSE-SPX é 1.0e-02 \‘, Vi/RGA-UNDX-Z
@ @ Al
3 RSSE-UNDX-2 T 10004t | : RSSE-SPX
? 1.0e-06 ;;';l \‘
z Z 1.0e06 RSSE-UNDX-2
10008 1.06-08 S|
1.06-10 -~ 1.06-10 A -
0 50 1000 1500 2000 2500 3000 0 5000 10000 15000 20000
‘Generation Generation
RGAUNDX2 Fa0 - RSSENDX 2 Pab —— RGAUNDX P30 RSSEUNDX 2 oo ——
0 3 Sphere 0000000 OOOOOOOOO 500 0 6 Rastrigin 00000000000 O0O0O0O0O0O 500
Fig.3 Mean fitness of best solution (Sphere function, Fig.6 Mean fitness of best solution (Rastrigin function,
Pop. size = 50). Pop. size = 50).
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Fig.4 Mean fitness of best solution (Sphere function, Fig.7 Mean fitness of best solution (Rastrigin function,
Pop. size = 100). Pop. size = 100).
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Fig.5 Mean fitness of best solution (Sphere function, Fig.8 Mean fitness of best solution (Rastrigin function,
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Table 6 Number of searchable trials (Schwefel function).
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1.0e-2 30 /30 / 30 30/30/6 30 /30 / 30 30 /30 / 30
1.0e-5 30 /30 / 30 30/30/4 30 /30 / 30 30 /30 /30
1.0e-8 30 /16 / 30 30/30/2 30/30/6 30 /30 /30
1.0e+04 1.0e+04
106402 wez| T N

. RGA-SPX
106400 [ : RGA-SPX 108400

\ ; ] RGA-UNDX-2
10602 fi

1.00-02 | 3 T roaunDxe

1.0e-04 1 RSSE-SPX

Average value of best solutions

1.0e-06 . : RSSE-UNDX-2

1.0e-08

bl H
5000 10000 15000 20000 25000 30000
Generation

1.0e-10
0

RG RSSE-SPX P50 ———-
RGA-UNI 50 RSSE-UNDX-2 P50 ——

09 Schwefel 000000 00000O00O0OO 500
Fig.9 Mean fitness of best solution (Schwefel function,
Pop. size = 50).
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Table 7 Number of searchable trials (Ridge function).

RGA-SPX RGA-UNDX-2 RSSE-SPX RSSE-UNDX-2
00 P50/ P100/P250 P50/ P100 / P250 P50 / P100 / P250 P50 / P100 / P250
1.0e-2 30 / 30 / 30 30 /30 / 30 30/30/0 30 /30 / 30
1.0e-5 30 /30 /30 30 /30 /30 30/30/0 30 /30 /30
1.0e-8 0/30/30 30 /30 /30 30/30/0 30 /30 /30
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Table 8 Number of searchable trials (Rosenbrock function).

RGA-SPX RGA-UNDX-2 RSSE-SPX RSSE-UNDX-2
00 P50/ P100/P250 P50/ P100 / P250 P50 / P100 / P250 P50 / P100 / P250
1.0e-2 27 /30 / 30 30 /30 / 30 0/13/30 30 /30 / 30
1.0e-5 1/29/30 30 /30 /30 0/0/0 30 /30 /30
1.0e-8 0/3/30 30 /30 /30 0/0/0 0/30/30

108404

108402
1.06400 |
1.06-02

1.0e-04

Average value of best solutions
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Fig.15 Mean fitness of best solution (Rosenbrock

function, Pop. size = 50).
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function, Pop. size = 100).
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Fig.17 Mean fitness of best solution (Rosenbrock

function, Pop. size = 250).
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Table 9 Number of searchable trials (Griewank function).

RGA-SPX RGA-UNDX-2 RSSE-SPX RSSE-UNDX-2
oo P50 / P100 / P250 P50 / P100 / P250 P50 / P100 / P250 P50 / P100 / P250
1.0e-2 23 /30 /30 14 / 23 / 28 1/8/1 1/3/3
1.0e-5 17 /19 /28 6 /17 /26 1/5/0 0/0/3
1.0e-8 0/0/4 0/17 /25 1/5/0 0/0/3
010 00000000000000000000000000 Rastrigin 000000
Table 10 Mean generation to search solution (Off-set Rastrign function).
RGA-SPX RGA-UNDX-2 RSSE-SPX RSSE-UNDX-2
oo 00.0 / 01.0 / O2.0 00.0 / 01.0 / O2.0 00.0 / O1.0 / O2.0 00.0 / 01.0 / O2.0
1.0e-2 3142 / 8859 / 10647 11624 / 13980 / 14405 621 / 575 / 604 334 / 222 / 219
1.0e-5 4542 / 8902 / 10789 13646 / 15669 / 16701 1540 / 1484 / 1517 342 / 233 / 228
1.0e-8 6008 / 9198 / 10906 16045 / 18533 / 19056 2909 / 2882 / 2861 357 / 263 / 265
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Pop. size = 100).
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Pop. size = 250).
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Table 11 Min. generation to search solution (Griewank function).

RGA-SPX RGA-UNDX-2 RSSE-SPX RSSE-UNDX-2
oo P50 / P100 / P250 P50 / P100 / P250 P50 / P100 / P250 P50 / P100 / P250
1.0e-2 6922 / 2251 / 3818 1936 / 3151 / 10301 10340 / 404 / 331 279 / 44 / 17
1.0e-5 7583 / 6849 / 14665 2842 / 4216 / 12534 11251 / 1002 / - -/-/26
1.0e-8 -/-/- -/ 5280 / 15060 12533 / 2086 / - -/-/35
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