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Abstract

Recently, we are facing with various serious problems represented by COVID - 19, earth warming,
fragmentation of society and so on. Though those are out of a multi-attribute decision-making in engineering
problems, the essence seems to be same in such a sense that we need to find out the best compromise among
the alternatives under conflicting goals and subject to complicated constraints. So we desire hopefully the way
of engineering approach will be also helpful even for those problem-solving. For this purpose, we need to
provide understandable approach for every situation. With such point of view, this paper has concerned with
multi-attribute decision-making methods. Actually, we extended the previous procedure by using machine
learning for modeling DM’s value function and two-step method for reaching the preferentially optimal
solution. As before, it is deployed in co-operation with our elite-induced multi-objective evolutionary
algorithms (MOEA) and downsizing NSGA-II together with a technique to solve single-objective optimization
problem using MOEA. As a preliminary numerical experiment, we have compared some properties among the
several MOEAs using a simple mechanical design problem. Then, we moved to the practical car structure
design problem that was considered previously only under simple linear type of value function. By solving the
problem under value functions including nonlinear or human specific types, we confirmed the effectiveness of
the proposed idea for qualified multi-attribute decision-making.
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