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Abstract

This paper deals with scheduling in automated naotufing environments and more especially with pineblem of
simultaneous scheduling of machines and identiotdraated guided vehicles (AGVs) which are well knoslifficult to
solve problems and can be considered as an exten$ithe job shop problem. Therefore, the studiesblgem can be
modelled as a job shop where the jobs have todmsported between machines by AGVs. The objecsite provide an
efficient resolution scheme with the objective dhimizing the makespan. This article introducedanfework based on a
disjunctive graph to modelize the joint schedulprgblem and on a memetic algorithm for jobs seqeegeneration on
machines, AGVs sequence generation and vehicleggnassnts to transport operations. Computationallt®swe presented
for a benchmark literature instances. New uppentsuare found, showing the effectiveness of theguied approach.
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1 Introduction

Automated Guided Vehicles (AGVs) are among variadganced material handling techniques that arenignd
increasing applications today. They can be intedat various other production and storage equipraed
controlled through an intelligent computer consgstem. Both the scheduling of operations on mashas well
as the scheduling of AGVs are essential factorstritming to the efficiency of the overall flexible
manufacturing system (FM$)]. An increase in the performance of the FMS undersideration would be
expected as a result of making the scheduling o¥&@&n integral part of the overall scheduling pssess.

The considered FMS scheduling problem has the sameture as introduced in 1993 by Ulusoy and Bjfje
and successively studied I81[4][5][6][7] . It is concerned with the simultaneous schedutihgnachines and
AGVs in a flexible manufacturing environment wheet of different machines perform different taskd a set
of identical AGVs perform material handling andnisportation tasks between machines. The problemeasied
in this paper thus falls into the classificationNfP-complete combinatorial problems for which eéfic optimal

solution procedures do not exig. Scheduling can be done in a static mode (off-Bobeduling) prior to
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