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Global Optimization by Generalized Random Tunneling Algorithm

(4th Report: Application to the Nonlinear Optimum Design Problem of the Mixed Design Variables)

Satoshi KITAYAMA and Koetsu YAMAZAKI
Department of Human & Mechanical Systems Engineering, Kanazawa University
Kakuma-machi, Kanazawa, Ishikawa, 920-1192, Japan

This paper presents a method for global or quasi-optimum for the discrete and continuous design
vairables, based on Branching Generalized Random Tunneling Algorithm (BGRTA). By treating the
discrete design variables as penalty function, the augmented objective function is constructed. As a
result, all design variables can be treated as the continuous design variables. The augmented objective
function becomes non-convex, and has many local minima. That is, finding optimum of discrete design
variables is transformed into finding global optimum of this augmented objective function. Then
BGRTA is applied to this augmented objective function, subject to the behavior and side constraints.
We also propose the new update scheme of penalty parameter for the penalty function of discrete
design variables in this paper. The proposed update scheme of penalty parameter utilizes the informa-
tion of the penalty function of discrete design variables. By utilizing the characteristics of BGRTA,
some optima are obtained. The validity of the proposed method is examined through typical benchmark
problems.
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Table 2 Comparison of the results
Sandgren @ | Qian®”? | Kanan™® | Hsu™ Lewis™ | Arakawa®®| Thisstudy
R [inch] 47.000 58.312 58.291 N/A 38.760 38.858 38.880
L [inch] 117.701 44,522 43.690 N/A 223.299 221.402 220.893
Ts [inch] 1.125 1.125 1125 N/A 0.750 0.750 0.750
Th [inch] 0.625 0.625 0.625 N/A 0.375 0.375 0.375
g,(x) -0.194 0.000 0.000 N/A -0.003 0.000 0.000
g,(x) -0.283 -0.110 -0.110 N/A -0.014 -0.011 -0.010
g4(x) -0.510 -0.814 -0.818 N/A -0.070 -0.078 -0.079
04(x) 0.054 -0.021 -1.109 N/A -1.519 0.000 0.000
Objective($]| 8129.800 | 7238.830 | 7198200 | 7021670 | 5980.950 | 5850.770 | 5846.306
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