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Evolutionary Design and Re-design Using Design Parameters and Goals

Kang-Soo Lee* and Kunwoo Lee™

ABSTRACT

Design parameters and goals play important roles in design. Design goals are the required functions of the design
elements and explicitly expressed by design parameters. Design parameters also indicate the relations among design
elements, by which constraint networks can be constructed and some useful information can be induced. In this study,
the mechanical design process is assumed to be the assignment of design goals and their realization through the
evolutionary refinement of the design parameters. Thus an integrated design system is proposed to support the process of
assigning the design goals and refining the values of the design parameters. In the design system, a genetic engine that
utilizes a genetic algorithm is installed to simulate an iterative design process, which leads to an evolutionary design.
The genetic engine treats design parameters as genes and design goals as evaluation function. Re-design and design
modification are facilitated by the design parameters. The re-design can be activated in the design system by using the
information stored in the design parameters when design parameters or goals are changed.

Key Words : Design parameters (A 4l 912}, Design goals (7] & &), Evolutionary design (X3} 4 7)), Re-design
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Table 1 Examples of DesignParameter

Attributes DesignParameter
Parameter a b m i 1
Type integer Integer real | real real
region | Region
Value 2D (74) 5 35 |[237.5
NoOfArray * " " * N
Comp
Array * * * * *
LowerValue | 15 21 * * *
UpperValue | 30 74 * * *
Increment * * * * *
DataChange| T T F F F
.. no. of | no. of .
Description teeth | teeth imodule | ratio | offset
InducedEO Input- | Output- | Input- |Requi- | Requi-
Gear | Gear Gear |rement |rement
ParameterOf ’ .
InducedEO Teeth | Teeth Module | ratio | offset
Note:
1. The asterisk(*) means that data for the position is
meaningless.

2. The value in parenthesis may be changed during
design process.

3. F at the DataChange column means that the value of
the parameter cannot be changed during design
process, or, the parameter is input data of the design.
T means that the value can be changed during design
process.
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