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SCALING OF CONSTRAINED OPTIMIZATION PROBLEMS

AR E 2
By Hiroyuki SUGIMOTO

Numerical optimization techniques has seen dramatic advances in these years and are

applied to practical design problems in various engineering fields. But they still have

some trouble to solve some kinds of design problems, such as the problem there includes
the different types of design variables or the order of each constraint is quite different.

Scaling is used to make these problems numerically good conditioned problems. The
method to calculate the scale factors of design variables, constraints and objective is

presented and applied to two structural design examples successfully. Three mathema-

tical programming methods, Augmented Lagrange Multiplier method, Sequential Linear
Programming and Sequential Quadratic Programming, are applied to know the ability of

the scaling theory described in this note.
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Fig.1 Flow diagram of optimization procedure

including scaling,
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Fig.2 Optimum design of framed structure,

Table1 Comparison between scaled results and

nonscaled results,
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Table 2 Comparison between scaled results and
nonscaled results,

scale nonscale
method Vim') N V(m®) N
AL 2.314 9701 2.334 | 1590
SLP 2.292 2251 2.270 255
SQP 2.262 162 1 2.334 222

scale nonscale

method V(m®) N Vim®) N

AL . 2953 263 | .3042 647

SLP .2949 140 | .2957 80

SQP .2958 124 | .2945 173
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Fig.3 Optimum design of truss structure.
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