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Adaptive Attention Control in Genetic Algorithm

HIDENORI SAKANASHI," KEIJI SUZUKIt and YUKINORI KAKAZUt

Genetic Algorithm (GA) is inspired from the adaptive behaviors of organisms in the nat-
ural world, and is one of the most powerful and robust search procedures. It is well known,
however, that there is a class of problems, called GA-hard problems, and the canonical GA
can hardly solve the problems in the class. To overcome this difficulty is one of the ma-
jor subjects in the research field of GA. On the other hand, considering about efficient and
general search method, it is important to properly change the balance of executing phases
for searching with globally wide attention and locally precise attention. However, there are
many problems for implementing this search strategy in the computer, concerning costs for
memory, calculation time, and so on. In this paper, therefore, we attempt to resolve their
difficulties using their advantageous features, and to construct the advanced framework of
GA. In concrete, the framework adopts two GAs, for searching the regions which is expected
to contains good search points, and for exploring in the regions precisely. The important thing
of the framework is the mechanism to interact the both attentions in the organic way, and
the global and local attentions can be executed adaptively when it works properly. In reality,
the Distributed Filtering GA (DFGA), which is proposed in this paper, can smoothly interact
two GAs through the mechanism for storing information about the position of the targeting
regions, the degree of focusing attentions, and the degree of their hopefulness. In this pa-
per, to realize the adaptive attention control, we argue the methodology for introducing the
organized social dynamics into the multi-points search procedure, and propose the advanced
framework named DFGA. Some results of computer simulations, where DFGA is applied to
some GA-hard problems, exhibit characteristics of search dynamics of DFGA, demonstrate
its efficiency, and reveal some problems to be overcome in future.
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Table 2 Standard setting of all parameters.
Canonical GA fGA DFGA
String-GA  Schema-GA Streing-GA  Schema-GA
population size 1000 30 30 5X6 5% 6
string length 30 30 30 30 30
maximum generation 1000 1000 1000 1000 1000
elitist strategy on off off on on
crossover type uniform uniform uniform uniform uniform
crossover rate 0.8 0.8 0.6 1.0 1.0
mutation rate 0.03 0.05 0.03 0.05 0.03
Py, — 10 —
Pext — 0.8 —
Q
Gupr(Sk = 360 —
MDI:( +) p E 0 filtering-GA
6 = 32
7 |Petsh - 5| -2 g . -
, , S 280 canonical GA
l l <
if |Do(SF) - <>~ 3
= cE=512% S 240
3 L 2 T T T T T |
QSXL-D kY — £ -1y
7| PelS) =g 1=k 0.0 02 04 06 08 1.0
otherwise, number of evaluation (x10°)
TIT S EXFS S AEMICEHS Lk BEHO B5 5 LI B B IERER
Fig.5 Results simulations on deceptive problem.
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