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Development of Multi-objective Method for Simultaneous Evaluation of Product Design
and Process Design with Considering Operational Difficulty
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As for multi-operations assigned to a single worker in assembly process, factors of
operational difficulty was investigated and relationship between parts location and the
difficulty was made clear. The factors of operational difficulty are quantitatively
defined and operation time required to assemble parts was measured using actual
personal computer. Significant factors depending on parts location affecting
operational difficulty are identified by multivariate statistics between operation time
measured and values of the factors. Although resultant values of the multivariate
statistics depend on different subjects, characteristics of the factors affecting on
operations are investigated from results obtained by plural subjects and the significant
factors mainly affecting on operations are identified. These results are used to devise
concept of design of parts location to reduce operational difficulty and the concrete
procedure for the design of parts location is proposed based on the concept.

In addition, since this study is finally aiming at automatic design of parts
location, this study is developed as multi-objective problem including objective
functions of operation time and a size of product. To resolve this multi-objective
problem, genetic algorithm involving local search procedures for different objective
functions is developed. The developed algorithm is applied to vehicle routing problem
for evaluation of effectiveness of the algorithm.

As for additional problem of this study, a procedure of modular design for
simultaneous evaluation of requirement functions of product and environmental
characteristics of parts is proposed. The proposed modular design is applied to mouse
device as case study and the case study shows that the resultant design is feasible and
practical.
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