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Global Optimization by Generalized Random Tunneling Algorithm

(1st Report: Proposal of Algorithm and Numerical Examples)

Satoshi KITAYAMA and Koetsu YAMAZAKI

Global optimization method for continuous design variables called as generalized random tunneling
algorithm is proposed. Many global optimization methods have been proposed for the unconstrained
optimization problem which isto find globa minimum subject to the side constraints only. Proposed
method is called as “generalized” random tunneling algorithm because this method can treat the
inequality(behavior) constraints aswell asthe side constraints. Generalized random tunneling algorithm
consists of three phases. That is, minimization phase, tunneling phase, and constraints phase. The
characteristics of mathematical programming and heuristic approaches are included in the proposed
method. Without using penalty function to consider the inequality constraints, global optimum which
may liein the boundary of congtraintsis easily found by generalized random tunneling algorithm. The
effectiveness and validity of proposed method have been examined through several numerical examples.

Key Words: Optimum Design, Structural Analysis, Finite Element Method, Global
Optimization, and Tunneling Algorithm
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Fig.1 In case of satisfying constraints.
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Fig.2 Search process by decreasing temperature.
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Fig.3 Change of search direction.
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Fig.4 Algorithm of proposed method
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Fig.6 Search process and global optimum.
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Fig.7 Analysis model
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Table 1 Nodal displacement

Node Horizontal [mm] Vertical [mm]
4 1.85x107° ~1.50x1072
7 3.71x1073 -1.50x1073
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Fig.9(a) Optimum topology at local minimum
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f = 2.38x10°[mm’]
Fig.9(b) Optimum topology at local minimum
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