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Sphere-Gap Transferring Algorithm to Realize Global Optimization
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Abstract  This paper presents a new optimization algorithm called sphere-gap transferring algo-
rithm. The algorithm, which is not made by improving or combining existing methods, uses the
collected information of the distribution of the minima found by searching to construct sphere-
gaps to illumine and guide later searching range. The sphere-gap transferring algorithm can not
only escape the current local minimum but also avoid the found local minima. In current intelli-
gent algorithms, exploration couples exploitation. The sphere-gap transferring algorithm sepa-
rates exploration from exploitation to avoid interference and to reduce cost. The algorithm is good

at coupling objects. This paper proves that the sphere-gap transferring algorithm can determi-

nately find the globally optimal solution of a continuous function in the limited number of compu-
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tation.
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e NG YN
22y 4k (DE) 500000 3. 000 100
THORL#E (PSO) 500000 3. 000 100

Attractive and Repulsive PSO 500000 3.516  —(<C100)
Simple EA (SEA) 500000 3. 000 100
Multiple encoding GA (MGA) 50000 4.17 2
Binary encoding GA (BGA) 50000 5.64 0
Gray encoding GA (GGA) 50000 5.57 2
BRBIT R szz;& 3.000 100
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Ak M CGREOEMERED /M IR/ %
24y itk (DE) 500000 —1.0316 100
kL A (PSO) 500000 —1.0316 100

BR B IE S s 962(247 ¥ —1.0316 100

(3) Colville pEZL. 100(x, —22) 4+ (1 — 202 +
90(x, — ) *+ (1—a3)"+10. 1 (e, — 1) + (2, —
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Background

Optimization algorithms are widely used in most science
or technology fields. Solving a problem is selecting a better,
or the best solution from some candidates. When the expres-
sion of a multi-modal function is not known, finding the
global optimum of the function is difficult for traditional
mathematic analytic method. Therefore, some intelligent op-
timization methods, such as genetic algorithms, simulated
annealing and taboo search have been widely applied. After-
wards, more and more intelligent optimization methods, such
as ant colony algorithm, particle swarm optimization, differ-
ential evolution, immunity clone and so on, were presented.
However, the local minimum problem, the most famous
problem in optimization field, still exists and sometimes

occurs.
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This paper presents a new optimization algorithm called
sphere-gap transferring algorithm. The algorithm can not
only escape the current local minimum but also avoid the
found local minima. This paper proves that the sphere-gap
transferring algorithm can determinately find the globally op-
timal solution in the limited number of computation.
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