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Development of Genetic Range Genetic Algorithms
(Application of PSO in New Ranges)
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This paper deals with development of Genetic Range Genetic Algorithms (GRGAs). In GRGAs, one of the
key is to set a new searching range, it needs to be followed after current searching situations, to be focused
on local minute search and to be scattered as widely as possible for global search. However, first two
strategies have a possibility of early stage convergence, and random scattering cause vain function calls to
produce the range which seems no chance to prosper for a number of generations. In this paper, we
propose a new method of setting it by using Particle Swarm Optimization (PSO) to overcome dilemma of
the conventional method.
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Table 1 Comparison of the results

Sandgren| Qian |Kannan| Lin | Lewis | Arakawa

Penalty| GA ALM SA {RS+SLP}| ARangeGA

1990 [ 1993 | 1994 | 1992 | 1996 | 1998

R m| 1.212] 1.481] 1481 | N/A | 0985 0.986
L m} 2990 1.132| 1.198 N/A | 5.672| 5.653
Ts cmy{ 2.858 | 2.858 | 2.858 ] N/A | 1.905( 1.905
Th emj 1.5881 1.588 | 1.588 ] N/A | 0.953 | 0.953

gl 1.190{ 1.000| 1.000] N/A | 1.049| 1.000
g2 1339 1.124 ( 1.124} N/A | 1.003} 1.000
g3 2247 5376 | 5495 N/A | 1.014} 1.085
g4 1.000 | 1.000 | 1.000 | N/A | 1.075} 1.000
f $ [8129.80 |7238.83 |7198.20 [7197.70 |5980.95 [5850.38
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Table 2 Parameters

Conventiona| Proposed
mean 3/9 3/12
best 1/9 1/12
random 5/9 5/12
pso N/A 3/12
pso repeat N/A 6
w N/A 1
cl N/A 1
c2 N/A 0.7
c3 N/A 0.6
n 0.1 0.1
Zoom gen 500 500
minstd R| 0.0762 0.0762
maxstd R| 76276 76.276
minstd L{ 0.1219 0.1219
maxstd L 121.9 121.9
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Table 3 Conventional Method

seed 1 2 3 4 5
R cm| 106.92 | 98.685| 98.521 | 98.702 | 98.350
L cm| 448.75| 562.61 | 565.53] 562.38 | 567.82
Ts cm| 2.06375 1.905 1.905 1.905 1.905
Th cmf 1.11125} 0.9525] 0.9525| 0.9525f 0.9525
Obj  $ 1 6060.14] 5851.791 5863.88} 5851.08} 5870.58
gl 1.000 1.000 1.002 1.000 1.004
g2 1.089 1.012 1.013 1.012 1.015
g3 1.358 1.084 1.078 1.084 1.074 .
g4 1.000 1.000 1.001 1.000 1.000
cut 6000 { 644319 8021| 191825| 121518] 94034
Table 4 Proposed Method
seed 1 2 3 4 5
R cm| 98.694} 98.702 | 98.694 | 98.694 | 98.594
L cm| 56245 56233} 562.43 | 562.44 | 564.05
Ts com 1.905 1.905 1.905 1.905 1.905
Th cml 0.9525] 0.9525] 0.95251 0.9525] 0.9525
Obj  $ |5851.10 |5850.63 |5851.02 [5851.09 |5857.08
gl 1.000 1.000 1.000 1.000 1.001
g2 1.012 1.012 1.012 1.012 1.013
g3 1.084 1.084 1.084 1.084 1.081
g4 1.000 1.000 1.000 1.000 1.000
cut 6000 3029 2360 29801 16535] 30625
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Fig. 2 Convergence early stage
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