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An integrated AHP-NLP

methodology for facility layout design
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2. Literature review

The layout design problem is one of the best-studied fields to
achieve its goal of productivity and profitability. Due to the
signifi-cance of problem in manufacturing organizations, it
has been as an active research area for many decades [7]. A
number of formula-tions have been developed for this
problem. When the factory site is divided into the
rectangular grids (discrete) and each of facilities adopts
one or some of these grids, it is often considered as
Quadratic Assignment Problems (QAP). The simplest type
of such problems was first introduced by Koopmans and
Beckman [8], where the FLD problem includes the locating
the grids cell to the facilities, by aiming the minimization
of the total material handling cost. Although many
heuristic and exact methods have been proposed to
approximate the solutions for these problems, these
problems belong to the class of NP-hard; those do not
present any exact solu-tion, particularly, when the
important qualitative criteria affect FLD and also result in
prohibitive computation time for large prob-lems [5]. On
the other hand, if the factory site is considered as continual
[9], FLD problem is often formulated as Mixed Integer
Programming (MIP). For example, Askin [10] formulated an
MIP mathematical model for integrated production system
planning. His economic decision model integrates product
selection, capacity planning, process planning and facility
layout. Also, Montreuil [11] proposed such a model, where
the facility sizes and locations were variables and binary
variables were introduced to impose the non-overlap
constraint. In these formulations, all the facilities may be
placed anywhere within the planar site [12] and must not
overlap each other [11,13].
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