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ABSTRACT

Thisarticleaddressesatechnicianroutingandschedulingprobleminspiredfromanapplicationfor
therepairofelectronictransactionsequipment.Itconsistsofdesigningroutesforstafftoperform
requestswhileconsideringcertainconstraintsandresources.Theobjectiveistominimizealinear
combinationoftotalweighteddistance,overtime,andmaximizetheservedrequests.Anefficient
meta-heuristic algorithm based on variable neighborhood search with an adaptive memory and
advanceddiversitymanagementmethodisproposed.Numericalresultsshowthatthemeta-heuristic
outperformsthebestexistingalgorithmfromtheliteraturewhichisaTabuSearch.
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INTRodUCTIoN

Themulti-attributeTechnicianRoutingandSchedulingProblem(MA-TRSP),whichisaspecial
caseoftheTRSP,consistsonroutingtechnicianstoservecustomersrequeststakingintoaccount
differentconstraints.TheTRSP is firstconsidered in1997byTsangandVoudouris (1997). It
belongs to the Vehicle Routing Problems (VRP) and is related in particular to the VRP with
Timewindows.Thereare,however,significantdifferencessuchaslargeservicetimesandparts
inventory.Despitetheirnumerouspracticalapplications,TRSPhasreceivedlimitedattentionin
theliteraturecomparedtotheVRP.

WeigelandCoo(1999)introducetheTRSPfacedbyawell-knownretailerwhenprovidingon-
sitetechnicalassistance.Theproposedsolutionconsistsofassigningrequeststotechniciansandthen
optimizingeachrouteindividuallythroughOr-optexchanges(Or,1976).Blakeleyetal.(2003)solve
aperiodicmaintenanceproblemfacedbytheSchindlerElevatorCorporationfortheirelevatorsand
escalators.Inthisapplication,thetechnicianroutesmustaccountfortechnicianskills,traveltimes
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andworkingregulations.AsimilarapplicationwasaddressedbyTangetal.(2007)withatabusearch
heuristic.In2007,theFrenchOperationsResearchSociety(ROADEF)initiatedachallengebased
onaproblemencounteredbyFranceTelecom.Theparticipantshadtoscheduletechniciantourson
amultiple-dayhorizon.Theparticularityofthisproblemisthateachtaskneedsoneormoreskills
withdifferentproficiencylevels,whiletechnicianscanhavemultipleskills.Tosolvethisproblem,
teamsoftechniciansworkingtogethermustbecreated.However,theroutingaspectoftheproblem
isignored.Basedonthischallenge,Hashimiotoetal.(2011)developedaGRASPforthisproblem
whileCordeauetal.(2010)proposedamathematicalmodelandaproblem-solvingmethodology
basedonanadaptivelargeneighbourhoodsearch(ALNS).

Bosteletal. (2008) introduceaproblemfacedbyVeolia,awater treatmentanddistribution
company.Inthisproblem,technicianroutesmustbeplannedoveraperiodofoneweekforrepairor
maintenance.Thetaskstobescheduledcaneitherbeknowninadvance(preventivemaintenance)
orcanoccurdynamically.Eachtaskhasatimewindowforservice.Thefirstproposedmethodis
amemeticalgorithm,which is firstappliedonstatic tasks toproduce tours foreverydayof the
week.Dynamictasksarethenintegratedintothesolutionwhentheyoccur,stillusingthememetic
algorithm.Thesecondapproachisbasedonacolumngenerationalgorithmwhichcanonlybeapplied
toprobleminstancesofsmallsize.

Pillacetal.(2012)alsoaddressaTRSPinwhichafractionofthetasksoccurdynamically.A
parallelarchitectureisproposedtospeedupthecalculations.Aninitialsolutionisfirstcreatedwith
knowntasksusingaregretconstructiveheuristic(Potvin,1993).Thissolutionisthenimprovedwith
ALNS(Pisinger,2007).

Kovacsetal.(2012)addresstheissuesfacedthemaintenancetechnicianschedulingproblem,
whereagivennumberoftechniciansmustcompleteagivennumberoftasks.Eachtechnicianhasa
numberofskillsatdifferentlevelsandeachtaskrequirestechnicianswithcertainskillsandlevels.
Severaltasksrequiremorethanonetechnician.Thegoalistominimizethetotaltravelingcost.The
problemissolvedwithanadaptivelargeneighborhoodsearchalgorithm.Theusedbenchmarksare
basedontheinstancesofSolomon(1987)with100clientsandtheinstancesA6toA9usedforthe
ROADEFchallengein2007.

Dammetal.(2016)addresstheTRSPproblemdealingwiththeassignmentofasetofjobsor
taskstoasetoftechnicians.Themainobjectiveistomaximizethetotalpriorityofthedailyperformed
taskswhilerespectingthetimewindows,theprioritiesandtheprocessingtimesoftasks.Technicians
havedifferentskillsanddailyworkduration.Duetothecomplexityofthisproblem,aconstructive
heuristicandabiasedrandomkeygeneticalgorithm(BRKGA)havebeenproposed.Computations
havebeenperformedon1040generatedinstances

Allthesestudiesproposeareal-worldapplicationanddonotprovideanexactformulationfor
TRSP.Recently,Mathlouthietal.(2018)proposeamixedintegerlinearproblem(MILP)totheMulti
AttributeTRSP.Thepresentedproblemisinspiredfromanapplicationfortherepairofelectronic
transactionsequipment,wheretheobjectiveistominimizealinearcombinationoftotalweighted
distance,overtimeandmaximizetheservedrequests.Thesameauthorsproposeabranch-and-price
algorithmandaTabuSearch(TS)algorithmforthesameproblem(Mathlouthietal.,2017,2018).

ThisarticletacklestheproblempresentedinMathlouthietal.(2017)andprovidesanefficient
meta-heuristicbasedonvariableneighborhoodsearchthatoutperformstheTSofMathlouthietal.
(2018).Theremainderofthispaperisorganizedasfollows.Insection2,theproblemisintroduced.
Thedescriptionoftheproposedmeta-heuristicisgiveninsection3.InSection4,theperformance
oftheproposedVNSalgorithmisevaluatedincomparisontotheTSofMathlouthietal.(2018).
Finally,inSection5,aconciseconclusionandpotentialforfutureresearcharepresented.

Problem Statement
ThispaperdealswithMA-TRSPencounteredbyacompanyprovidingrepairservicesforelectronic
transactionsequipment.Basically,customerscalltoreportequipmentfailuresthatmustbefixed.



 

 

11 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/an-efficient-vns-algorithm-to-solve-the-

multi-attribute-technician-routing-and-scheduling-

problem/239555

Related Content

Scheduling Cellular Manufacturing Systems Using ACO and GA
Mohammad T. Taghavifard (2012). International Journal of Applied Metaheuristic

Computing (pp. 48-64).

www.irma-international.org/article/scheduling-cellular-manufacturing-systems-using/64644

Gravitational Search Algorithm: Concepts, Variants, and Operators
Hossein Nezamabadi-Pourand Fatemeh Barani (2016). Handbook of Research on

Modern Optimization Algorithms and Applications in Engineering and Economics (pp.

700-750).

www.irma-international.org/chapter/gravitational-search-algorithm/147535

Online Adaptive Neuro-Fuzzy Based Full Car Suspension Control Strategy
Laiq Khanand Shahid Qamar (2014). Handbook of Research on Novel Soft

Computing Intelligent Algorithms: Theory and Practical Applications  (pp. 617-666).

www.irma-international.org/chapter/online-adaptive-neuro-fuzzy-based-full-car-suspension-

control-strategy/82707

An Enhanced Tabu Search Cell Formation Algorithm for a Cellular

Manufacturing System
Vikrant Sharmaand B. D. Gidwani (2022). International Journal of Applied

Metaheuristic Computing (pp. 1-18).

www.irma-international.org/article/an-enhanced-tabu-search-cell-formation-algorithm-for-a-

cellular-manufacturing-system/292498

The Analysis of Zero Inventory Drift Variants Based on Simple and General

Order-Up-To Policies
Jianing Heand Haibo Wang (2010). International Journal of Applied Metaheuristic

Computing (pp. 37-52).

www.irma-international.org/article/analysis-zero-inventory-drift-variants/47374

http://www.igi-global.com/article/an-efficient-vns-algorithm-to-solve-the-multi-attribute-technician-routing-and-scheduling-problem/239555
http://www.igi-global.com/article/an-efficient-vns-algorithm-to-solve-the-multi-attribute-technician-routing-and-scheduling-problem/239555
http://www.igi-global.com/article/an-efficient-vns-algorithm-to-solve-the-multi-attribute-technician-routing-and-scheduling-problem/239555
http://www.igi-global.com/article/an-efficient-vns-algorithm-to-solve-the-multi-attribute-technician-routing-and-scheduling-problem/239555
http://www.irma-international.org/article/scheduling-cellular-manufacturing-systems-using/64644
http://www.irma-international.org/chapter/gravitational-search-algorithm/147535
http://www.irma-international.org/chapter/online-adaptive-neuro-fuzzy-based-full-car-suspension-control-strategy/82707
http://www.irma-international.org/chapter/online-adaptive-neuro-fuzzy-based-full-car-suspension-control-strategy/82707
http://www.irma-international.org/article/an-enhanced-tabu-search-cell-formation-algorithm-for-a-cellular-manufacturing-system/292498
http://www.irma-international.org/article/an-enhanced-tabu-search-cell-formation-algorithm-for-a-cellular-manufacturing-system/292498
http://www.irma-international.org/article/analysis-zero-inventory-drift-variants/47374

