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k Paper IF Citations

212 MultipleNsurrogatesNandNoffspringdassistedNdifferentialNevolutionNforNhighddimensionalNexpensiveN
problemseNInformationcSciencescN2022cNlpicNhnkdhph 7.7 1

211 xNGraphNGuidedNzonvolutionalNNeuralNNetworkNforNSurfaceN—efectNRecognitioneNIEEEcTransactionsconc
AutomationcSciencecandcEngineeringcN2022cNhdhj 4.9

210 IntegratedNProductionNandNTransportationNSchedulingNMethodNinNHybridNFlowNShopeNChinesecJournalc
ofcMechanicalcEngineeringclEnglishcEditionmcN2022cNjlcN 2.5 1

209 OnlineNGaitNGenerationNMethodNyasedNonNNeuralNNetworkNforNHumanoidNRobotNFastNWalkingNonN
UnevenNTerraineNInternationalcJournalcofcControlpcAutomationcandcSystemscN2022cNigcNpkhdpll 2.9 0

208 xnNefficientNcriticalNpathNbasedNmethodNforNpermutationNflowNshopNschedulingNproblemeNJournalcofc
ManufacturingcSystemscN2022cNmjcNjkkdjlj 9.1 0

207 SelfdorganizingNzascadeNNeuralNNetworkNyasedNonN—ifferentialNεvolutionNwithNyetterNandNNearestN
OptionNforNSystemNModelingeNInternationalcJournalcofcControlpcAutomationcandcSystemscN2022cNigcNhngmdhnii2.9

206 xNmultiobjectiveNmemeticNalgorithmNforNintegratedNprocessNplanningNandNschedulingNproblemNinN
distributedNheterogeneousNmanufacturingNsystemseNMemeticcComputingcN2022cNhkcNhpjdigp 3.4

205 xNHybridNxlgorithmNwithNaNNewNNeighborhoodNStructureNforNJobNShopNSchedulingNProblemseN
ComputerscandcIndustrialcEngineeringcN2022cNhgoigl 6.4 1

204 xnNimprovedNgreyNwolfNoptimizerNforNweldingNshopNinverseNschedulingeNComputerscandcIndustrialc
EngineeringcN2021cNhgnogp 6.4 2

203
xnNεarlyNFaultN—etectionNMethodNofNRotatingNMachinesNyasedNonNUnsupervisedNSequenceN
SegmentationNzonvolutionalNNeuralNNetworkeNIEEEcTransactionsconcInstrumentationcandc
MeasurementcN2021cNhdh

5.2 6

202 xNNewNSemidSupervisedNFaultN—iagnosisNMethodNviaN—eepNzORxLNandNTransferNzomponentNxnalysiseN
IEEEcTransactionsconcEmergingcTopicscincComputationalcIntelligencecN2021cNhdhg 4.1 1

201 xNdiscreteNartificialNbeeNcolonyNalgorithmNforNdistributedNhybridNflowshopNschedulingNproblemNwithN
sequenceddependentNsetupNtimeseNInternationalcJournalcofcProductioncResearchcN2021cNlpcNjoogdjopp 7.8 22

200 xNModifiedNGeneticNxlgorithmNWithNNewNεncodingNandN—ecodingNMethodsNforNIntegratedNProcessN
PlanningNandNSchedulingNProblemeNIEEEcTransactionsconcCyberneticscN2021cNlhcNkkipdkkjo 10.2 15

199 xNdiscreteNartificialNbeeNcolonyNalgorithmNforNtheNdistributedNheterogeneousNnodwaitNflowshopN
schedulingNproblemeNAppliedcSoftcComputingcJournalcN2021cNhggcNhgmpkm 7.5 11

198 TimeNSeriesNzlassificationNbyNShapeletN—ictionaryNLearningNwithNSVMdyasedNεnsembleNzlassifiereN
ComputationalcIntelligencecandcNeurosciencecN2021cNigihcNhdhj 3 0

197 εnergydefficientNdistributedNheterogeneousNweldingNflowNshopNschedulingNproblemNusingNaN
modifiedNMOεxf—eNSwarmcandcEvolutionarycComputationcN2021cNmicNhggolo 9.8 12

196 xNReviewNonNRecentNxdvancesNinNVisiondbasedN—efectNRecognitionNtowardsNIndustrialNIntelligenceeN
JournalcofcManufacturingcSystemscN2021cNmicNnljdnlj 9.1 12
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195 —evelopmentNofNxdmittanceNzontrolNMethodNwithNParameterNSelfdoptimizationNforNHydraulicNSeriesN
εlasticNxctuatoreNInternationalcJournalcofcControlpcAutomationcandcSystemscN2021cNhpcNijlndijni 2.9 1

194 xNNovelNMILPNModelNyasedNonNtheNTopologyNofNaNNetworkNGraphNforNProcessNPlanningNinNanN
IntelligentNManufacturingNSystemeNEngineeringcN2021cNncNogndohn 9.7 5

193 —isassemblyNsequenceNplanningNbasedNonNaNmodifiedNgreyNwolfNoptimizereNInternationalcJournalcofc
AdvancedcManufacturingcTechnologycN2021cNhhmcNjnjhdjnlg 3.2 0

192
IntervalNTypediNFuzzyNLogicNPI—NzontrollerNyasedNonN—ifferentialNεvolutionNwithNyetterNandNNearestN
OptionNforNHydraulicNSerialNεlasticNxctuatoreNInternationalcJournalcofcControlpcAutomationcandc
SystemscN2021cNhpcNhhhjdhhji

2.9 4

191 xNnewNgraphdbasedNsemidsupervisedNmethodNforNsurfaceNdefectNclassificationeNRoboticscandc
ComputerrIntegratedcManufacturingcN2021cNmocNhgigoj 9.2 18

190 xNGenerativeNxdversarialNNetworkNyasedN—eepNLearningNMethodNforNLowdQualityN—efectNImageN
ReconstructionNandNRecognitioneNIEEEcTransactionsconcIndustrialcInformaticscN2021cNhncNjijhdjikg 11.9 19

189 xnNimprovedNsimulatedNannealingNalgorithmNbasedNonNresidualNnetworkNforNpermutationNflowNshopN
schedulingeNComplexcicIntelligentcSystemscN2021cNncNhhnjdhhoj 7.1 9

188
SustainableNschedulingNofNdistributedNpermutationNflowdshopNwithNnondidenticalNfactoryNusingNaN
knowledgedbasedNmultidobjectiveNmemeticNoptimizationNalgorithmeNSwarmcandcEvolutionaryc
ComputationcN2021cNmgcNhggogj

9.8 23

187 MathematicalNmodelingNandNaNhybridNevolutionaryNalgorithmNforNprocessNplanningeNJournalcofc
IntelligentcManufacturingcN2021cNjicNnohdnpn 6.7 11

186 xNtwodlayerNsurrogatedassistedNdifferentialNevolutionNwithNbetterNandNnearestNoptionNforNoptimizingN
theNspringNofNhydraulicNseriesNelasticNactuatoreNAppliedcSoftcComputingcJournalcN2021cNhggcNhgnggh 7.5 0

185 xNGeneticNxlgorithmdyasedNεnsembleNzonvolutionalNNeuralNNetworksNforN—efectNRecognitionNwithN
SmalldScaleNSampleseNLecturecNotescincComputercSciencecN2021cNjpgdjpo 0.9

184 εnergydεfficientNRoboticNParallelN—isassemblyNSequenceNPlanningNforNεnddofdLifeNProductseNIEEEc
TransactionsconcAutomationcSciencecandcEngineeringcN2021cNhdp 4.9 1

183 IndustrialNImageNxnomalyNLocalizationNyasedNonNGaussianNzlusteringNofNPredtrainedNFeatureeNIEEEc
TransactionsconcIndustrialcElectronicscN2021cNhdh 8.9 4

182 PartialN—istillationNofN—eepNFeatureNforNUnsupervisedNImageNxnomalyN—etectionNandNSegmentationeN
LecturecNotescincComputercSciencecN2021cNijodilg 0.9

181 xN—iscreteNxrtificialNyeeNzolonyNxlgorithmNforNMultiobjectiveN—isassemblyNLineNyalancingNofN
εnddofdLifeNProductseNIEEEcTransactionsconcCyberneticscN2021cNPPcN 10.2 7

180 xnNImprovedNGeneticNxlgorithmNforN—istributedNJobNShopNSchedulingNProblemeNLecturecNotescinc
ComputercSciencecN2021cNjndkn 0.9 0

179 xNHybridNxlgorithmNforNMultidobjectiveNPermutationNFlowNShopNSchedulingNProblemNwithNSetupN
TimeseNLecturecNotescincComputercSciencecN2021cNjkdkk 0.9

178 xNThresholddzontrolNGenerativeNxdversarialNNetworkNMethodNforNIntelligentNFaultN—iagnosiseN
ComplexcSystemcModelingcandcSimulationcN2021cNhcNlldmk 3

(2021-2021)
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177 xNgeneticNsimulatedNannealingNalgorithmNforNparallelNpartialNdisassemblyNlineNbalancingNproblemeN
AppliedcSoftcComputingcJournalcN2021cNhgncNhgnkgk 7.5 19

176 εnsembleNofN—ynamicNResourceNxllocationNStrategiesNforN—ecompositiondyasedNMultiobjectiveN
OptimizationeNIEEEcTransactionsconcEvolutionarycComputationcN2021cNilcNnhgdnij 15.6 5

175 MathematicalNmodelNandNdiscreteNartificialNyeeNzolonyNalgorithmNforNdistributedNintegratedNprocessN
planningNandNschedulingeNJournalcofcManufacturingcSystemscN2021cNmhcNjggdjhg 9.1 3

174 xNnewNFeaturedFusionNmethodNbasedNonNtrainingNdatasetNprototypeNforNsurfaceNdefectNrecognitioneN
AdvancedcEngineeringcInformaticscN2021cNlgcNhghjpi 7.4 2

173 εnergydεfficientNSchedulingNofN—istributedNFlowNShopNWithNHeterogeneousNFactoriesqNxNRealdWorldN
zaseNFromNxutomobileNIndustryNinNzhinaeNIEEEcTransactionsconcIndustrialcInformaticscN2021cNhncNmmondmmpm11.9 25

172 xNNewNReinforcementNLearningNyasedNLearningNRateNSchedulerNforNzonvolutionalNNeuralNNetworkN
inNFaultNzlassificationeNIEEEcTransactionsconcIndustrialcElectronicscN2021cNmocNhiopgdhipgg 8.9 20

171 zonvolutionalNNeuralNNetworkNWithNxutomaticNLearningNRateNSchedulerNforNFaultNzlassificationeN
IEEEcTransactionsconcInstrumentationcandcMeasurementcN2021cNngcNhdhi 5.2 14

170 TowardNSafeNHumandRobotNInteractionqNxNFastdResponseNxdmittanceNzontrolNMethodNforNSeriesN
εlasticNxctuatoreNIEEEcTransactionsconcAutomationcSciencecandcEngineeringcN2021cNhdhk 4.9 1

169 xNNewNGraphdyasedNMethodNforNzlassNImbalanceNinNSurfaceN—efectNRecognitioneNIEEEcTransactionsc
oncInstrumentationcandcMeasurementcN2021cNngcNhdhm 5.2 1

168 xNnewNensembleNconvolutionalNneuralNnetworkNwithNdiversityNregularizationNforNfaultNdiagnosiseN
JournalcofcManufacturingcSystemscN2020cN 9.1 7

167 zhaoticdbasedNgreyNwolfNoptimizerNforNnumericalNandNengineeringNoptimizationNproblemseNMemeticc
ComputingcN2020cNhicNjnhdjpo 3.4 10

166 xNNovelNPointNzloudNεncodingNMethodNyasedNonNLocalNInformationNforNj—NzlassificationNandN
SegmentationeNSensorscN2020cNigcN 3.8 6

165 εffectiveNMethodsNforNIntegratedNProcessNPlanningNandNSchedulingeNEngineeringcApplicationscofc
ComputationalcMethodscN2020cN 0.2 1

164
ModifiedNhoneyNbeesNmatingNoptimizationNalgorithmNforNmultidobjectiveNuncertainNintegratedN
processNplanningNandNschedulingNproblemeNInternationalcJournalcofcAdvancedcRoboticcSystemscN2020cN
hncNhnipoohkigpilij

1.4 4

163 εnsembleNdeepNcontractiveNautodencodersNforNintelligentNfaultNdiagnosisNofNmachinesNunderNnoisyN
environmenteNKnowledgerBasedcSystemscN2020cNhpmcNhglnmk 7.3 24

162
xnNimprovedNartificialNbeeNcolonyNalgorithmNforNdistributedNheterogeneousNhybridNflowshopN
schedulingNproblemNwithNsequenceddependentNsetupNtimeseNComputerscandcIndustrialcEngineeringcN
2020cNhkncNhgmmjo

6.4 33

161 —iscriminativeNstackedNautoencoderNforNfeatureNrepresentationNandNclassificationeNSciencecChinac
InformationcSciencescN2020cNmjcNh 3.4 1

160 xNmultidobjectiveNalgorithmNforNUdshapedNdisassemblyNlineNbalancingNwithNpartialNdestructiveNmodeeN
NeuralcComputingcandcApplicationscN2020cNjicNhinhldhinjm 4.8 11
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159 xNnovelNroboticNgraspNdetectionNmethodNbasedNonNregionNproposalNnetworkseNRoboticscandc
ComputerrIntegratedcManufacturingcN2020cNmlcNhghpmj 9.2 21

158 xnomaliesNinNSpecialNPermutationNFlowNShopNSchedulingNProblemseNChinesecJournalcofcMechanicalc
EngineeringclEnglishcEditionmcN2020cNjjcN 2.5 4

157 ReviewNforNIntegratedNProcessNPlanningNandNSchedulingeNEngineeringcApplicationscofcComputationalc
MethodscN2020cNkndlp 0.2 0

156 xNHybridNGeneticNxlgorithmNwithNVariableNNeighborhoodNSearchNforN—ynamicNIPPSeNEngineeringc
ApplicationscofcComputationalcMethodscN2020cNkipdklj 0.2

155 xNHybridNIntelligentNxlgorithmNandNReschedulingNTechniqueNforN—ynamicNJSPeNEngineeringc
ApplicationscofcComputationalcMethodscN2020cNjkldjnl 0.2

154 xnNxgentdyasedNxpproachNforNIPPSeNEngineeringcApplicationscofcComputationalcMethodscN2020cNhphdigo 0.2 2

153 IntroductionNforNIntegratedNProcessNPlanningNandNSchedulingeNEngineeringcApplicationscofc
ComputationalcMethodscN2020cNhdhl 0.2

152 xNHybridNxlgorithmNforNJobNShopNSchedulingNProblemeNEngineeringcApplicationscofcComputationalc
MethodscN2020cNhgndhjh 0.2

151 xnNεffectiveNGeneticNxlgorithmNforNMultidobjectiveNIPPSNwithNVariousNFlexibilitiesNinNProcessN
PlanningeNEngineeringcApplicationscofcComputationalcMethodscN2020cNjghdjii 0.2

150 xpplicationNofNGameNTheorydyasedNHybridNxlgorithmNforNMultidobjectiveNIPPSeNEngineeringc
ApplicationscofcComputationalcMethodscN2020cNjijdjkj 0.2

149 xNHybridNGeneticNxlgorithmNandNTabuNSearchNforNMultidobjectiveN—ynamicNJSPeNEngineeringc
ApplicationscofcComputationalcMethodscN2020cNjnndkgj 0.2 2

148 ReviewNforNFlexibleNJobNShopNSchedulingeNEngineeringcApplicationscofcComputationalcMethodscN2020cNhndkl0.2 3

147 εnergyNconsumptionNandNprofitdorientedNdisassemblyNlineNbalancingNforNwasteNelectricalNandN
electronicNequipmenteNJournalcofcCleanercProductioncN2020cNimlcNhihoip 10.3 14

146 εnergydefficientNdistributedNpermutationNflowNshopNschedulingNproblemNusingNaNmultidobjectiveN
whaleNswarmNalgorithmeNSwarmcandcEvolutionarycComputationcN2020cNlncNhggnhm 9.8 37

145 IntelligentNfaultNdiagnosisNofNrotatingNmachineryNusingNaNnewNensembleNdeepNautodencoderNmethodeN
Measurement:cJournalcofcthecInternationalcMeasurementcConfederationcN2020cNhlhcNhgniji 4.6 37

144 xNMultilevelNInformationNFusiondyasedN—eepNLearningNMethodNforNVisiondyasedN—efectNRecognitioneN
IEEEcTransactionsconcInstrumentationcandcMeasurementcN2020cNmpcNjpogdjpph 5.2 25

143 —ynamicNflexibleNjobNshopNschedulingNmethodNbasedNonNimprovedNgeneNexpressionNprogrammingeN
MeasurementcandcControlcN2020cNggigipkgigpkmjl 1.5 2

142 LowddelayNxdmittanceNzontrolNofNHydraulicNSeriesNεlasticNxctuatorNforNSafeNHumandRobotN
zollaborationeNProcediacManufacturingcN2020cNkocNhkndhlj 1.5 2

(2020-2020)
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141 eNIEEEcTransactionsconcSystemspcManpcandcCybernetics:cSystemscN2020cNhdhn 7.3 5

140 ImprovingNzomputerdxidedNzervicalNzellsNzlassificationNUsingNTransferNLearningNyasedNSnapshotN
εnsembleeNAppliedcSciencesclSwitzerlandmcN2020cNhgcNnipi 2.6 11

139 KnowledgeNGraphdguidedNzonvolutionalNNeuralNNetworkNforNSurfaceN—efectNRecognitionN2020cN 2

138 xdaptiveN—elayNzompensationNforNxdmittanceNzontrolNofNHydraulicNSeriesNεlasticNxctuatorN2020cN 3

137
ModelingNandNyalancingNforNGreenN—isassemblyNLineNUsingNxssociatedNPartsNPrecedenceNGraphNandN
MultidobjectiveNGeneticNSimulatedNxnnealingeNInternationalcJournalcofcPrecisioncEngineeringcandc
ManufacturingcrcGreencTechnologycN2020cNocNhlpn

3.8 5

136 WhaleNswarmNalgorithmNwithNtheNmechanismNofNidentifyingNandNescapingNfromNextremeNpointsNforN
multimodalNfunctionNoptimizationeNNeuralcComputingcandcApplicationscN2020cNjicNlgnhdlgph 4.8 8

135 xNNewNTwodLevelNHierarchicalN—iagnosisNNetworkNyasedNonNzonvolutionalNNeuralNNetworkeNIEEEc
TransactionsconcInstrumentationcandcMeasurementcN2020cNmpcNjjgdjjo 5.2 49

134
xNThreedStageNMultiobjectiveNxpproachNyasedNonN—ecompositionNforNanNεnergydεfficientNHybridN
FlowNShopNSchedulingNProblemeNIEEEcTransactionsconcSystemspcManpcandcCybernetics:cSystemscN2020cN
lgcNkpokdkppp

7.3 43

133 εfficientNGeneralizedNSurrogatedxssistedNεvolutionaryNxlgorithmNforNHighd—imensionalNεxpensiveN
ProblemseNIEEEcTransactionsconcEvolutionarycComputationcN2020cNikcNjmldjnp 15.6 36

132 xNtransferNconvolutionalNneuralNnetworkNforNfaultNdiagnosisNbasedNonNResNetdlgeNNeuralcComputingc
andcApplicationscN2020cNjicNmhhhdmhik 4.8 129

131 xNzerodshotNlearningNmethodNforNfaultNdiagnosisNunderNunknownNworkingNloadseNJournalcofc
IntelligentcManufacturingcN2020cNjhcNoppdpgp 6.7 18

130 xNsemidsupervisedNconvolutionalNneuralNnetworkdbasedNmethodNforNsteelNsurfaceNdefectN
recognitioneNRoboticscandcComputerrIntegratedcManufacturingcN2020cNmhcNhghoil 9.2 64

129 xNModifiedNIteratedNGreedyNxlgorithmNforNFlexibleNJobNShopNSchedulingNProblemeNChinesecJournalcofc
MechanicalcEngineeringclEnglishcEditionmcN2019cNjicN 2.5 18

128 PositionNzontrolNofNHydraulicNSeriesNεlasticNxctuatorNwithNParameterNSelfdOptimizationN2019cN 6

127 εffectiveNheuristicsNandNmetaheuristicsNtoNminimizeNtotalNflowtimeNforNtheNdistributedNpermutationN
flowshopNproblemeNExpertcSystemscWithcApplicationscN2019cNhikcNjgpdjik 7.8 123

126 xNmultidstartNvariableNneighbourhoodNdescentNalgorithmNforNhybridNflowshopNreschedulingeNSwarmc
andcEvolutionarycComputationcN2019cNklcNpidhhi 9.8 48

125 KinematicNcalibrationNmethodNforNaNtwodsegmentNhydraulicNlegNbasedNonNanNimprovedNwhaleNswarmN
algorithmeNRoboticscandcComputerrIntegratedcManufacturingcN2019cNlpcNjmhdjni 9.2 8

124 xNdecompositionNbasedNevolutionaryNalgorithmNwithNdirectionNvectorNadaptionNandNselectionN
enhancementeNInformationcSciencescN2019cNlghcNikodinh 7.7 12
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123 xnNεffectiveNεncodingNMethodNyasedNonNLocalNInformationNforNj—NPointNzloudNzlassificationeNIEEEc
AccesscN2019cNncNjpjmpdjpjnn 3.5 3

122 xNdecompositionNandNstatisticalNlearningNbasedNmanydobjectiveNartificialNbeeNcolonyNoptimizereN
InformationcSciencescN2019cNkpmcNoidhgo 7.7 13

121 εffectiveNconstructiveNheuristicsNandNmetadheuristicsNforNtheNdistributedNassemblyNpermutationN
flowshopNschedulingNproblemeNAppliedcSoftcComputingcJournalcN2019cNohcNhglkpi 7.5 67

120 SurrogatedguidedNdifferentialNevolutionNalgorithmNforNhighNdimensionalNexpensiveNproblemseNSwarmc
andcEvolutionarycComputationcN2019cNkocNioodjhh 9.8 41

119
ParticleNswarmNoptimizationNhybridizedNwithNgeneticNalgorithmNforNuncertainNintegratedNprocessN
planningNandNschedulingNwithNintervalNprocessingNtimeeNComputerscandcIndustrialcEngineeringcN2019cN
hjlcNhgjmdhgkm

6.4 23

118 PartialNdisassemblyNlineNbalancingNforNenergyNconsumptionNandNprofitNunderNuncertaintyeNRoboticsc
andcComputerrIntegratedcManufacturingcN2019cNlpcNijldilh 9.2 26

117 MathematicalNmodelingNandNaNdiscreteNartificialNbeeNcolonyNalgorithmNforNtheNweldingNshopN
schedulingNproblemeNMemeticcComputingcN2019cNhhcNjnhdjop 3.4 15

116 xNmultidobjectiveNdiscreteNflowerNpollinationNalgorithmNforNstochasticNtwodsidedNpartialNdisassemblyN
lineNbalancingNproblemeNComputerscandcIndustrialcEngineeringcN2019cNhjgcNmjkdmkp 6.4 49

115 xNNewNSnapshotNεnsembleNzonvolutionalNNeuralNNetworkNforNFaultN—iagnosiseNIEEEcAccesscN2019cNncNjigjndjigkn3.5 18

114
HybridNoptimizationNalgorithmsNbyNvariousNstructuresNforNaNrealdworldNinverseNschedulingNproblemN
withNuncertainNdueddatesNunderNsingledmachineNshopNsystemseNNeuralcComputingcandcApplicationscN
2019cNjhcNklpldkmhi

4.8 8

113 —ifferentialNεvolutionNwithNyetterNandNNearestNOptionNforNFunctionNOptimizationN2019cN 3

112 xNmultiobjectiveNevolutionaryNalgorithmNbasedNonNdecompositionNforNhybridNflowshopNgreenN
schedulingNproblemeNComputerscandcIndustrialcEngineeringcN2019cNhjmcNjildjkk 6.4 48

111 NewNTrendsNinNIntelligentNManufacturingeNEngineeringcN2019cNlcNmhpdmig 9.7 9

110 FaultN—iagnosisNUsingNUnsupervisedNTransferNLearningNyasedNonNxdversarialNNetworkN2019cN 2

109 xnNimprovedNQdlearningNbasedNreschedulingNmethodNforNflexibleNjobdshopsNwithNmachineNfailuresN
2019cN 9

108 TheNHarrisNhawkscNgrasshopperNandNmultidverseNoptimizationNalgorithmsNforNtheNselectionNofNoptimalN
machiningNparametersNinNmanufacturingNoperationseNMaterialpruefungtMaterialscTestingcN2019cNmhcNnildnjj1.9 63

107 xNVariableNIteratedNLocalNSearchNxlgorithmNforNεnergydεfficientNNodidleNFlowshopNSchedulingN
ProblemeNProcediacManufacturingcN2019cNjpcNhholdhhpj 1.5 7

106 UnsupervisedNfaultNdiagnosisNmethodNbasedNonNiterativeNmultidmanifoldNspectralNclusteringeNIETc
CollaborativecIntelligentcManufacturingcN2019cNhcNkodll 2 11

(2019-2019)
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105 MultidObjectiveNFlexibleNJobNShopNSchedulingNProblemNzonsideringNMachineNSwitchingNOffdOnN
OperationeNProcediacManufacturingcN2019cNjpcNhhmndhhnm 1.5 4

104 xNHierarchicalNFeatureNFusiondbasedNMethodNforN—efectNRecognitionNwithNaNSmallNSampleN2019cN 4

103 xNrandomNforestdbasedNjobNshopNreschedulingNdecisionNmodelNwithNmachineNfailureseNJournalcofc
AmbientcIntelligencecandcHumanizedcComputingcN2019cNh 3.7 2

102 ReviewNonNflexibleNjobNshopNschedulingeNIETcCollaborativecIntelligentcManufacturingcN2019cNhcNmndnn 2 40

101 xNMultidObjectiveNWhaleNSwarmNxlgorithmNforNεnergydεfficientN—istributedNPermutationNFlowNshopN
SchedulingNProblemNwithNSequenceN—ependentNSetupNTimeseNIFACrPapersOnLinecN2019cNlicNijldikg 0.7 7

100
xnNintervalNtypediNfuzzyNlogicNcontrollerNdesignNmethodNforNhydraulicNactuatorsNofNaNhumandlikeN
robotNbyNusingNimprovedNdroneNsquadronNoptimizationeNInternationalcJournalcofcAdvancedcRoboticc
SystemscN2019cNhmcNhnipoohkhpophll

1.4 4

99 xNNewNSpectralNzlusteringNyasedNonNParticleNSwarmNOptimizationNforNUnsupervisedNFaultN—iagnosisN
ofNyearingsN2019cN 3

98
xnNεffectiveNHybridNGeneticNxlgorithmNandNVariableNNeighborhoodNSearchNforNIntegratedNProcessN
PlanningNandNSchedulingNinNaNPackagingNMachineNWorkshopeNIEEEcTransactionsconcSystemspcManpcandc
Cybernetics:cSystemscN2019cNkpcNhpjjdhpkl

7.3 41

97 ModelingNandNoptimizationNofNmultidobjectiveNpartialNdisassemblyNlineNbalancingNproblemN
consideringNhazardNandNprofiteNJournalcofcCleanercProductioncN2019cNihhcNhhldhjj 10.3 43

96 TasksNassigningNandNsequencingNofNmultipleNxGVsNbasedNonNanNimprovedNharmonyNsearchNalgorithmeN
JournalcofcAmbientcIntelligencecandcHumanizedcComputingcN2019cNhgcNkljjdklkm 3.7 11

95 xnNondlineNvariabledfidelityNsurrogatedassistedNharmonyNsearchNalgorithmNwithNmultidlevelNscreeningN
strategyNforNexpensiveNengineeringNdesignNoptimizationeNKnowledgerBasedcSystemscN2019cNhngcNhdhp 7.3 25

94 xNmultidobjectiveNcellularNgreyNwolfNoptimizerNforNhybridNflowshopNschedulingNproblemNconsideringN
noiseNpollutioneNAppliedcSoftcComputingcJournalcN2019cNnlcNniodnkp 7.5 67

93 xNNewN—eepNTransferNLearningNyasedNonNSparseNxutodεncoderNforNFaultN—iagnosiseNIEEEcTransactionsc
oncSystemspcManpcandcCybernetics:cSystemscN2019cNkpcNhjmdhkk 7.3 423

92 ParallelNchaoticNlocalNsearchNenhancedNharmonyNsearchNalgorithmNforNengineeringNdesignN
optimizationeNJournalcofcIntelligentcManufacturingcN2019cNjgcNkgldkio 6.7 35

91 xnNeffectiveNLdMONGNalgorithmNforNsolvingNmultidobjectiveNflowdshopNinverseNschedulingNproblemseN
JournalcofcIntelligentcManufacturingcN2018cNipcNnopdogn 6.7 10

90 εngineeringNdesignNoptimizationNusingNanNimprovedNlocalNsearchNbasedNepsilonNdifferentialN
evolutionNalgorithmeNJournalcofcIntelligentcManufacturingcN2018cNipcNhllpdhlog 6.7 20

89 ImbalancedNdataNfaultNdiagnosisNofNrotatingNmachineryNusingNsyntheticNoversamplingNandNfeatureN
learningeNJournalcofcManufacturingcSystemscN2018cNkocNjkdlg 9.1 90

88 xNNewNzonvolutionalNNeuralNNetworkdyasedN—atad—rivenNFaultN—iagnosisNMethodeNIEEEcTransactionsc
oncIndustrialcElectronicscN2018cNmlcNlppgdlppo 8.9 757
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87 xNnewNxGVNschedulingNalgorithmNbasedNonNharmonyNsearchNforNmaterialNtransferNinNaNrealdworldN
manufacturingNsystemeNAdvancescincMechanicalcEngineeringcN2018cNhgcNhmonohkghonmllm 1.2 16

86 xnNεffectiveNMultiobjectiveNxlgorithmNforNεnergydεfficientNSchedulingNinNaNRealdLifeNWeldingNShopeN
IEEEcTransactionsconcIndustrialcInformaticscN2018cNhkcNlkggdlkgp 11.9 54

85 xNnewNsubsetNbasedNdeepNfeatureNlearningNmethodNforNintelligentNfaultNdiagnosisNofNbearingeNExpertc
SystemscWithcApplicationscN2018cNhhgcNhildhki 7.8 58

84 xNmultidobjectiveNapproachNtoNweldingNshopNschedulingNforNmakespancNnoiseNpollutionNandNenergyN
consumptioneNJournalcofcCleanercProductioncN2018cNhpmcNnnjdnon 10.3 46

83 xNJointedNSignalNxnalysisNandNzonvolutionalNNeuralNNetworkNMethodNforNFaultN—iagnosiseNProcediac
CIRPcN2018cNnicNhgokdhgon 1.8 12

82 xnNεffectiveNHybridNxlgorithmNforNPermutationNFlowNShopNSchedulingNProblemNwithNSetupNTimeeN
ProcediacCIRPcN2018cNnicNhioodhipi 1.8 4

81 xNNewNεnsembleNxpproachNbasedNonN—eepNzonvolutionalNNeuralNNetworksNforNSteelNSurfaceN—efectN
classificationeNProcediacCIRPcN2018cNnicNhgmpdhgni 1.8 20

80
OptimizedNtoolNpathNplanningNforNfivedaxisNflankNmillingNofNruledNsurfacesNusingNgeometricN
decompositionNstrategyNandNmultidpopulationNharmonyNsearchNalgorithmeNAppliedcSoftcComputingc
JournalcN2018cNnjcNlkndlmh

7.5 9

79 xNhybridNmultidobjectiveNevolutionaryNalgorithmNwithNfeedbackNmechanismeNAppliedcIntelligencecN
2018cNkocNkhkpdkhnj 4.9 9

78 zonstructionNofNnestedNmaximinNdesignsNbasedNonNsuccessiveNlocalNenumerationNandNmodifiedNnovelN
globalNharmonyNsearchNalgorithmeNEngineeringcOptimizationcN2017cNkpcNhmhdhog 2 10

77 MultidobjectiveNinverseNschedulingNoptimizationNofNsingledmachineNshopNsystemNwithNuncertainN
dueddatesNandNprocessingNtimeseNClustercComputingcN2017cNigcNjnhdjpg 2.1 10

76 εffectiveNmetaheuristicsNforNschedulingNaNhybridNflowshopNwithNsequenceddependentNsetupNtimeseN
AppliedcMathematicscandcComputationcN2017cNjgjcNopdhhi 2.7 73

75 xNdynamicNparameterNcontrolledNharmonyNsearchNalgorithmNforNassemblyNsequenceNplanningeN
InternationalcJournalcofcAdvancedcManufacturingcTechnologycN2017cNpicNjjppdjkhh 3.2 8

74 xdaptiveN—ifferentialNεvolutionNWithNSortingNzrossoverNRateNforNzontinuousNOptimizationN
ProblemseNIEEEcTransactionsconcCyberneticscN2017cNkncNinkidinlj 10.2 71

73 εnergydefficientNjobNshopNschedulingNproblemNwithNvariableNspindleNspeedNusingNaNnovelN
multidobjectiveNalgorithmeNAdvancescincMechanicalcEngineeringcN2017cNpcNhmonohkghnmplpl 1.2 29

72 xnNeffectiveNmultidobjectiveNdiscreteNvirusNoptimizationNalgorithmNforNflexibleNjobdshopNschedulingN
problemNwithNcontrollableNprocessingNtimeseNComputerscandcIndustrialcEngineeringcN2017cNhgkcNhlmdhnk 6.4 91

71 εnergydefficientNpermutationNflowNshopNschedulingNproblemNusingNaNhybridNmultidobjectiveN
backtrackingNsearchNalgorithmeNJournalcofcCleanercProductioncN2017cNhkkcNiiodijo 10.3 172

70 xNnovelNmathematicalNmodelNandNmultidobjectiveNmethodNforNtheNlowdcarbonNflexibleNjobNshopN
schedulingNproblemeNSustainablecComputing:cInformaticscandcSystemscN2017cNhjcNhldjg 3 68

(2017-2018)
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69 xnNεfficientNMultiobjectiveNyacktrackingNSearchNxlgorithmNforNSingleNMachineNSchedulingNwithN
zontrollableNProcessingNTimeseNMathematicalcProblemscincEngineeringcN2017cNighncNhdik 1.1 6

68 xNhybridNmultidobjectiveNgreyNwolfNoptimizerNforNdynamicNschedulingNinNaNrealdworldNweldingN
industryeNEngineeringcApplicationscofcArtificialcIntelligencecN2017cNlncNmhdnp 7.2 109

67 IHSzRqNεnergydefficientNclusteringNandNroutingNforNwirelessNsensorNnetworksNbasedNonNharmonyN
searchNalgorithmeNInternationalcJournalcofcDistributedcSensorcNetworkscN2017cNhjcNhllghknnhnnkhhg 1.7 12

66 xNhybridNbacktrackingNsearchNalgorithmNforNpermutationNflowdshopNschedulingNproblemNminimizingN
makespanNandNenergyNconsumptionN2017cN 4

65 xNNovelN—atad—rivenNFaultN—iagnosisNMethodNyasedNonN—eepNLearningeNLecturecNotescincComputerc
SciencecN2017cNkkidkli 0.9 1

64 WhaleNSwarmNxlgorithmNforNFunctionNOptimizationeNLecturecNotescincComputercSciencecN2017cNmikdmjp 0.9 10

63
ModelingNandNimpactNfactorsNanalyzingNofNenergyNconsumptionNinNzNzNfaceNmillingNusingNGRxSPN
geneNexpressionNprogrammingeNInternationalcJournalcofcAdvancedcManufacturingcTechnologycN2016cN
oncNhikndhimj

3.2 19

62 —ynamicNreschedulingNinNFMSNthatNisNsimultaneouslyNconsideringNenergyNconsumptionNandNscheduleN
efficiencyeNInternationalcJournalcofcAdvancedcManufacturingcTechnologycN2016cNoncNhjondhjpp 3.2 39

61 εnergydefficientNmultidpassNturningNoperationNusingNmultidobjectiveNbacktrackingNsearchNalgorithmeN
JournalcofcCleanercProductioncN2016cNhjncNhlhmdhljh 10.3 55

60 xnNeffectiveNmultidobjectiveNdiscreteNgreyNwolfNoptimizerNforNaNrealdworldNschedulingNproblemNinN
weldingNproductioneNAdvancescincEngineeringcSoftwarecN2016cNppcNhmhdhnm 3.6 85

59 SurfaceNroughnessNpredictionNinNendNmillingNbyNusingNpredictedNpointNorientedNlocalNlinearN
estimationNmethodeNInternationalcJournalcofcAdvancedcManufacturingcTechnologycN2016cNokcNilijdiljl 3.2 3

58 xnNeffectiveNhybridNgeneticNalgorithmNandNtabuNsearchNforNflexibleNjobNshopNschedulingNproblemeN
InternationalcJournalcofcProductioncEconomicscN2016cNhnkcNpjdhhg 9.3 220

57 xnalysisNofNmutationNvectorsNselectionNmechanismNinNdifferentialNevolutioneNAppliedcIntelligencecN
2016cNkkcNpgkdphi 4.9 6

56 ˛µNconstrainedNdifferentialNevolutionNwithNpredestimatedNcomparisonNusingNgradientdbasedN
approximationNforNconstrainedNoptimizationNproblemseNExpertcSystemscWithcApplicationscN2016cNkkcNjndkp7.8 16

55 xnNefficientNmodifiedNharmonyNsearchNalgorithmNwithNintersectNmutationNoperatorNandNcellularNlocalN
searchNforNcontinuousNfunctionNoptimizationNproblemseNAppliedcIntelligencecN2016cNkkcNnildnlj 4.9 29

54 xnNimprovedNadaptiveNdifferentialNevolutionNalgorithmNforNcontinuousNoptimizationeNExpertcSystemsc
WithcApplicationscN2016cNkkcNhdhi 7.8 55

53 xssemblyNsequenceNplanningNbasedNonNanNimprovedNharmonyNsearchNalgorithmeNInternationalc
JournalcofcAdvancedcManufacturingcTechnologycN2016cNokcNijmndijog 3.2 27

52 εnergydεfficientNSchedulingNProblemNUsingNanNεffectiveNHybridNMultidObjectiveNεvolutionaryN
xlgorithmeNSustainabilitycN2016cNocNhimo 3.6 21
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51 xNhybridNgeneticNalgorithmNwithNvariableNneighborhoodNsearchNforNdynamicNintegratedNprocessN
planningNandNschedulingeNComputerscandcIndustrialcEngineeringcN2016cNhgicNppdhhi 6.4 33

50 xNnewNimprovedNfruitNflyNoptimizationNalgorithmNforNtravelingNsalesmanNproblemN2016cN 2

49 ServicedorientedNdisassemblyNsequenceNplanningNforNelectricalNandNelectronicNequipmentNwasteeN
ElectroniccCommercecResearchcandcApplicationscN2016cNigcNlpdmo 4.6 15

48 xNnewNdifferentialNevolutionNalgorithmNwithNaNhybridNmutationNoperatorNandNselfdadaptingNcontrolN
parametersNforNglobalNoptimizationNproblemseNAppliedcIntelligencecN2015cNkicNmkidmmg 4.9 48

47 yacktrackingNSearchNxlgorithmNwithNthreeNconstraintNhandlingNmethodsNforNconstrainedN
optimizationNproblemseNExpertcSystemscWithcApplicationscN2015cNkicNnojhdnokl 7.8 49

46 xNhybridNbacktrackingNsearchNalgorithmNforNpermutationNflowdshopNschedulingNproblemeNComputersc
andcIndustrialcEngineeringcN2015cNolcNkjndkkm 6.4 56

45 MultidobjectiveNoptimizationNbasedNreverseNstrategyNwithNdifferentialNevolutionNalgorithmNforN
constrainedNoptimizationNproblemseNExpertcSystemscWithcApplicationscN2015cNkicNlpnmdlpon 7.8 20

44 xnNeffectiveNteachingdlearningdbasedNcuckooNsearchNalgorithmNforNparameterNoptimizationN
problemsNinNstructureNdesigningNandNmachiningNprocesseseNAppliedcSoftcComputingcJournalcN2015cNjmcNjkpdjlm7.5 86

43 xNhybridNalgorithmNbasedNonNaNnewNneighborhoodNstructureNevaluationNmethodNforNjobNshopN
schedulingNproblemeNComputerscandcIndustrialcEngineeringcN2015cNoocNkhndkip 6.4 33

42 xNprioritydbasedNheuristicNalgorithmNVPyHxWNforNoptimizingNintegratedNprocessNplanningNandN
schedulingNproblemeNCogentcEngineeringcN2015cNicNhgngkpk 1.5 7

41 OptimizationNofNmultidobjectiveNintegratedNprocessNplanningNandNschedulingNproblemNusingNaN
priorityNbasedNoptimizationNalgorithmeNFrontierscofcMechanicalcEngineeringcN2015cNhgcNjpidkgk 3.3 5

40 εlectromagnetismdlikeNalgorithmsNforNoptimizedNtoolNpathNplanningNinNldaxisNflankNmachiningeN
ComputerscandcIndustrialcEngineeringcN2015cNokcNngdno 6.4 15

39 OptimisationNofNtheNreverseNschedulingNproblemNbyNaNmodifiedNgeneticNalgorithmeNInternationalc
JournalcofcProductioncResearchcN2015cNljcNmpogdmppj 7.8 2

38 ˛µNzonstrainedN—ifferentialNεvolutionNxlgorithmNwithNaNNovelNLocalNSearchNOperatorNforNzonstrainedN
OptimizationNProblemseNProceedingscincAdaptationpcLearningcandcOptimizationcN2015cNkpldlgn 0.2 2

37 xnNImprovedNGeneticNxlgorithmNforNSingledMachineNInverseNSchedulingNProblemeNMathematicalc
ProblemscincEngineeringcN2014cNighkcNhdhk 1.1 3

36 xnNIteratedNLocalNSearchNxlgorithmNforNtheNLotdStreamingNFlowNShopNSchedulingNProblemeN
AsiarPacificcJournalcofcOperationalcResearchcN2014cNjhcNhklggkl 0.8 7

35 —iscreteNelectromagnetismdlikeNmechanismNalgorithmNforNassemblyNsequencesNplanningeN
InternationalcJournalcofcProductioncResearchcN2014cNlicNjkoldjlgj 7.8 8

34 OptimizationNalgorithmsNforNintegratedNprocessNplanningNandNschedulingNproblemdNxNsurveyN2014cN 2

(2014-2016)
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33 HoneyNbeesNmatingNoptimizationNalgorithmNforNprocessNplanningNproblemeNJournalcofcIntelligentc
ManufacturingcN2014cNilcNklpdkni 6.7 31

32 xpplicationNofNanNefficientNmodifiedNparticleNswarmNoptimizationNalgorithmNforNprocessNplanningeN
InternationalcJournalcofcAdvancedcManufacturingcTechnologycN2013cNmncNhjlldhjmp 3.2 59

31 xNhybridNintelligentNalgorithmNandNreschedulingNtechniqueNforNjobNshopNschedulingNproblemsNwithN
disruptionseNInternationalcJournalcofcAdvancedcManufacturingcTechnologycN2013cNmlcNhhkhdhhlm 3.2 17

30 FreeNPatternNSearchNforNglobalNoptimizationeNAppliedcSoftcComputingcJournalcN2013cNhjcNjoljdjomj 7.5 10

29 xNnewNhybridNalgorithmNforNunconstrainedNoptimisationNproblemseNInternationalcJournalcofcComputerc
ApplicationscincTechnologycN2013cNkmcNhon 0.7 11

28 xNGεPdbasedNreactiveNschedulingNpoliciesNconstructingNapproachNforNdynamicNflexibleNjobNshopN
schedulingNproblemNwithNjobNreleaseNdateseNJournalcofcIntelligentcManufacturingcN2013cNikcNnmjdnnk 6.7 87

27 xNdifferentialNevolutionNalgorithmNwithNminimumNdistanceNmutationNoperatorN2013cN 1

26 xNdifferentialNevolutionNalgorithmNwithNintersectNmutationNoperatoreNAppliedcSoftcComputingcJournal
cN2013cNhjcNjpgdkgh 7.5 80

25 xnNimprovedNelectromagnetismdlikeNmechanismNalgorithmNforNconstrainedNoptimizationeNExpertc
SystemscWithcApplicationscN2013cNkgcNlmihdlmjk 7.8 37

24 xnNεfficientNMemeticNxlgorithmNforN—ynamicNFlexibleNJobNShopNSchedulingNwithNRandomNJobN
xrrivalseNInternationalcJournalcofcSoftwarecSciencecandcComputationalcIntelligencecN2013cNlcNmjdnn 1.4 6

23 xNhybridNgeneticNalgorithmNandNtabuNsearchNforNaNmultidobjectiveNdynamicNjobNshopNschedulingN
problemeNInternationalcJournalcofcProductioncResearchcN2013cNlhcNjlhmdjljh 7.8 76

22 xNnewNapproachNforNpredictingNandNcollaborativeNevaluatingNtheNcuttingNforceNinNfaceNmillingNbasedN
onNgeneNexpressionNprogrammingeNJournalcofcNetworkcandcComputercApplicationscN2013cNjmcNhlkgdhllg 7.9 29

21 xnNenhancedNharmonyNsearchNalgorithmNforNassemblyNsequenceNplanningeNInternationalcJournalcofc
ModellingpcIdentificationcandcControlcN2013cNhocNho 0.6 12

20 xpplicationNofNIntervalNTheoryNandNGeneticNxlgorithmNforNUncertainNIntegratedNProcessNPlanningN
andNSchedulingN2013cN 1

19 MultidobjectiveNgeneticNalgorithmNforNintegratedNprocessNplanningNandNschedulingNwithNfuzzyN
processingNtimeN2013cN 1

18 xNNovelNTwodLayerNHierarchicalN—ifferentialNεvolutionNxlgorithmNforNGlobalNOptimizationN2013cN 1

17 xpplyingNanNelectromagnetismdlikeNmechanismNalgorithmNonNparameterNoptimisationNofNaN
multidpassNmillingNprocesseNInternationalcJournalcofcProductioncResearchcN2013cNlhcNhnnndhnoo 7.8 12

16 xpplicationNofNgameNtheoryNbasedNhybridNalgorithmNforNmultidobjectiveNintegratedNprocessNplanningN
andNschedulingeNExpertcSystemscWithcApplicationscN2012cNjpcNioodipn 7.8 87
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15 xnNactiveNlearningNgeneticNalgorithmNforNintegratedNprocessNplanningNandNschedulingeNExpertc
SystemscWithcApplicationscN2012cNjpcNmmojdmmph 7.8 45

14 ModelingNofNcuttingNforcesNinNaNfacedmillingNoperationNwithNGeneNεxpressionNProgrammingN2012cN 1

13 xnNeffectiveNcellularNparticleNswarmNoptimizationNforNparametersNoptimizationNofNaNmultidpassN
millingNprocesseNAppliedcSoftcComputingcJournalcN2012cNhicNjkpgdjkpp 7.5 36

12 IntegratedNprocessNplanningNandNschedulingNusingNanNimperialistNcompetitiveNalgorithmeN
InternationalcJournalcofcProductioncResearchcN2012cNlgcNkjimdkjkj 7.8 61

11 xnNefficientNmemeticNalgorithmNforNsolvingNtheNjobNshopNschedulingNproblemeNComputerscandc
IndustrialcEngineeringcN2011cNmgcNmppdngl 6.4 67

10 xNreviewNonNIntegratedNProcessNPlanningNandNSchedulingeNInternationalcJournalcofcManufacturingc
ResearchcN2010cNlcNhmh 0.4 62

9 xpplicationNofNmemeticNalgorithmNinNassemblyNsequenceNplanningeNInternationalcJournalcofcAdvancedc
ManufacturingcTechnologycN2010cNkpcNhhnldhhok 3.2 50

8 xnNeffectiveNhybridNalgorithmNforNintegratedNprocessNplanningNandNschedulingeNInternationalcJournalc
ofcProductioncEconomicscN2010cNhimcNiopdipo 9.3 72

7 xnNagentdbasedNapproachNforNintegratedNprocessNplanningNandNschedulingeNExpertcSystemscWithc
ApplicationscN2010cNjncNhilmdhimk 7.8 78

6 MathematicalNmodelingNandNevolutionaryNalgorithmdbasedNapproachNforNintegratedNprocessN
planningNandNschedulingeNComputerscandcOperationscResearchcN2010cNjncNmlmdmmn 4.6 86

5 IntegrationNofNprocessNplanningNandNschedulingâ��xNmodifiedNgeneticNalgorithmdbasedNapproacheN
ComputerscandcOperationscResearchcN2009cNjmcNigoidigpm 4.6 135

4 MultidagentNbasedNintegrationNofNprocessNplanningNandNschedulingN2009cN 1

3 OptimizationNofNflexibleNprocessNplanningNbyNgeneticNprogrammingeNInternationalcJournalcofc
AdvancedcManufacturingcTechnologycN2008cNjocNhkjdhlj 3.2 34

2 VariableNNeighborhoodNGeneticNxlgorithmNforNtheNFlexibleNJobNShopNSchedulingNProblemseNLecturec
NotescincComputercSciencecN2008cNlgjdlhi 0.9 11

1 xnNeffectiveNmultidobjectiveNwhaleNswarmNalgorithmNforNenergydefficientNschedulingNofNdistributedN
weldingNflowNshopeNAnnalscofcOperationscResearchch 3.2 3
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