A Fuzzy Neighborhood Based GA in Fuzzy Engineering Design

Ralf Schleiffer

German Aerospace Center

Dept. Transport Research

51170 Cologne, Germany

Hans- Jürgen Sebastian

Aachen Institute of Technology

Dept. Operations Research

52056 Aachen, Germany

Abstract

Thisarticle verybriefl ypresents a newapproach to model problems in the field of engineering design, byincorporating linguistic descriptions together with a varietyof user-defined trade-off strategies. An interactive computer application was developed, using computational intelligence to solve thedesign task byproducing a specially desired output under the given environmental conditions which arepartlycaused bythe personal preferences of the engineer and bythe expectations of a customer. It utilizes a binaryand integer-coded GA whose operators depend on fuzzyneighborhoods to generate and to optimize design solutionsthat arelater identified bya clustering algorithm.

1 DEFINITIONS

A design problem isthespecification of parameter settings in technical construction environments.

The design parameter space ( DPS ) is theset of all possibl e solutions of a design. Its elements aredenoted

[ ] d d d m : , , = 1

� with d X j j Î , j JÎ Ì N being an attribute that

specifi es a variable of a possible design. d j is called a

design variable (DV). X j denotes anypossible set.

The performance parameter space ( PPS ) is theset of all

considered objectives that a possible design can achieve.

Its elements are denoted [ ] p p p n = 1 , , � with p Y i i Î ,

i I Î Ì N being a particular considered objective that a

possibl e design can achieve. p i is called a performance

variable (PV). Again Y i notes anypossibl e set.

The fuzzypreferences on DVsand on PVs are noted

m d j

, j J Î and m p i

, i I

Î respectivel y.

It is assumed that there exists a mapping f DPS PPS d p i i : , ®

� " Î i I presented bysome real world phenomena. (For detailscompare with the references.)

Under these notations the problem to be solved is:

Find all solutions s DPS

* Î such that

( ) ( ) ( ) ( ) ( ) ( ) ( ) c s f s s f s s DPS j J i I d j p i j J i I d j p i j i j i × æ è ç ö ø ÷ é ë ê ù û ú ³ " Î Î Î * * Î Î O O , , m m m m

$ $ whereby O and