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wultiȏjθαtivθGSȗprȏlθmsG“singG’omogrℓphiαGSαℓnningUG2015SG
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αompositionUG2015SG 7
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2177 knGovolutionℓryGwℓnyTy̑jθαtivθGyptimizℓtionGklgorithmGlℓsθεGonGnominℓnαθGℓnεGnθαompositionUG
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2173 UGIEEE Transactions on Evolutionary ComputationSG2015SGXcSG]Y[T][X 15.6 349

2172 lθhℓviorGofGwultiȏjθαtivθGovolutionℓryGklgorithmsGonGwℓnyTy̑jθαtivθGunℓpsℓαkGzrȏlθmsUGIEEE 
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2170 knGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionG–ithG}θεuαθεGy̑jθαtivθGmomputℓtionsdGkGStuεyGinG
niffθrθntiℓlGovolutionUGIEEE Transactions on Evolutionary ComputationSG2015SGXcSG[WWT[XZ 15.6 72

2169 morrθlℓtionT̑ℓsθεGθstimℓtionGofGℓrθℓNsGfrθquθnαyGrθsponsθGαhℓrℓαtθristiαGεuringGlℓrgθGεistuȓℓnαθsUG
2016SG 1
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2166 kGxovθlGwultiȏjθαtivθG{uℓntumTlθhℓvθεGzℓrtiαlθGSwℓrmGyptimizℓtionGlℓsθεGonGthθG}ingGwoεθlUG
2016SGYWX_SGXTX] 2

2165 knGsmprovθεGSzokYGklgorithmGwithGkεℓptivθGSθlθαtionGofGovolutionℓryGypθrℓtorsGSαhθmθGforG
wultiȏjθαtivθGyptimizℓtionGzrȏlθmsUG2016SGYWX_SGXTYW 13

2164 movℓriℓnαθGmℓtrixGℓεℓptℓtionGpℓrθtoGℓrαhivθεGθvolutionGstrℓtθgyGwithGhypθrvolumθTsortθεG
ℓεℓptivθGgriεGℓlgorithmUG2016SGYZSGZXZTZYc 60

2163 yptimizℓtionGofGthθGmovθrℓgθGℓnεGkααurℓαyGofGℓnGsnεoorGzositioningGSystθmGwithGℓG”ℓriℓ̑lθG
xum̑θrGofGSθnsorsUG2016SGX_SG 14

2162 kGvℓliεℓtionGstuεyGrθgℓrεingGℓGgθnθrℓtivθGℓpproℓαhGinGαhoosingGℓppropriℓtθGαolorsGforGimpℓirθεG
usθrsUG2016SG]SGXWcW 3

2161 knGθmpiriαℓlGinvθstigℓtionGofGsinglθTȏjθαtivθGℓnεGmultiȏjθαtivθGθvolutionℓryGℓlgorithmsGforG
εθvθlopθrNsGℓssignmθntGtoG̑ugsUG2016SGYbSGXWY]TXW_W 6

2160 ovolutionℓryGmultiTȏjθαtivθGoptimizℓtionGforGmultiTviθwGαlustθringUG2016SG 5

2159 UG2016SG

2158 UG2016SG 2

2157 UG2016SG[SGaZZXTaZ[_ 13

2156 kGtwoTphℓsθGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmGwithGpθnℓltyG̑ℓsθεGℓεjustmθntGforGrθfθrθnαθG
linθsUG2016SG 7

2155 offiαiθntG}θmovℓlGofGzointsGwithGSmℓllθstGmrowεingGnistℓnαθGinG’woTεimθnsionℓlGsnαrθmθntℓlG
xonTεominℓtθεGSortingUG2016SG 0

2154 monnθαtionsGofGrθfθrθnαθGvθαtorsGℓnεGεiffθrθntGtypθsGofGprθfθrθnαθGinformℓtionGinGintθrℓαtivθG
multiȏjθαtivθGθvolutionℓryGℓlgorithmsUG2016SG 15

2153 kG}θnθwℓ̑lθGonθrgyGmoopθrℓtionGSαhθmθGforGypnwGSystθmsG“singGovolutionℓryGwℓnyTy̑jθαtivθG
yptimizℓtionGklgorithmUG2016SG

2152 UG2016SG 4

2151 zrojθαtionT̑ℓsθεGȏjθαtivθGspℓαθGrθεuαtionGforGmℓnyTȏjθαtivθGoptimizℓtionGprȏlθmsdGkppliαℓtionG
toGℓnGinεuαtionGmotorGεθsignUG2016SG 1

2150 knGxSqkTsssGℓlgorithmGforGsolvingGmultiTȏjθαtivθGθαonomiαVθnvironmθntℓlGεispℓtαhGprȏlθmUG2016SG
ZSGXY_cZbZ 21

2149 ZnT}ℓε”isdG”isuℓlizℓtionGofGzℓrθtoGfrontGinGmℓnyTȏjθαtivθGoptimizℓtionUG2016SG 30
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2148 kGglȏℓlGmultiTȏjθαtivθGoptimizℓtionGtoolGforGεθsignGofGmθαhℓtroniαGαomponθntsGusingGqθnθrℓlizθεG
niffθrθntiℓlGovolutionUG2016SG 4

2147 smprovθεGxSqkTsssGusingGnθigh̑orhooεGinformℓtionGℓnεGsαℓlℓrizℓtionUG2016SG 7

2146 wyokVnGusingGαovℓriℓnαθGmℓtrixGℓεℓptℓtionGθvolutionGstrℓtθgyGforGαomplθxGmultiTȏjθαtivθG
optimizℓtionGprȏlθmsUG2016SG 3

2145 knGθvolutionℓryGmℓnyTȏjθαtivθGoptimisℓtionGℓlgorithmGwithGℓεℓptivθGrθgionGεθαompositionUG2016SG 16

2144 kGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGℓnGθnhℓnαθεGinvθrtθεGgθnθrℓtionℓlGεistℓnαθG
mθtriαUG2016SG 44

2143 zhysiαℓlG’opologyGnθsignGofGyptiαℓlGxθtworksGkiεθεG̑yGwℓnyTy̑jθαtivθGyptimizℓtionGklgorithmsUG
2016SG 2

2142 }θfθrθnαθGpointG̑ℓsθεGprθεiαtionGforGθvolutionℓryGεynℓmiαGmultiȏjθαtivθGoptimizℓtionUG2016SG 8

2141 kGmℓnyTȏjθαtivθGgθnθtiαGtypθTYGfuzzyGlogiαGsystθmGforGthθGoptimℓlGℓlloαℓtionGofGmȏilθGfiθlεG
θnginθθrsUG2016SG 3

2140 punαtionℓlGspθαiℓlizℓtionG̑ℓsθεGsθℓrαhGstrℓtθgyGforGmultiTȏjθαtivθGoptimizℓtionUG2016SG

2139 righGεimθnsionℓlGmoεθlGrθprθsθntℓtionGforGsolvingGθxpθnsivθGmultiTȏjθαtivθGoptimizℓtionG
prȏlθmsUG2016SG 7

2138 UG2016SG 1

2137 ’owℓrεsGgθnθriαGαommuniαℓtionGintθrfℓαθsGofGθxistingGℓppliαℓtionsUG2016SG 0

2136 ompiriαℓlGℓnℓlysisGofGℓGtrθθT̑ℓsθεGθffiαiθntGnonTεominℓtθεGsortingGℓpproℓαhGforGmℓnyTȏjθαtivθG
optimizℓtionUG2016SG 4

2135 wℓnyTȏjθαtivθGoptimizℓtionGℓlgorithmGℓppliθεGtoGhistoryGmℓtαhingUG2016SG 4

2134 zℓrℓllθlGmultiTstrℓtθgyGθvolutionℓryGℓlgorithmGusingGmℓssℓgθGpℓssingGintθrfℓαθGforGmℓnyTȏjθαtivθG
optimizℓtionUG2016SG 3

2133 offθαtsGofGεisαrθtθGεθsignTvℓriℓ̑lθGprθαisionGonGrθℓlTαoεθεGqθnθtiαGklgorithmUG2016SG 3

2132 knGȏjθαtivθGrθεuαtionGℓlgorithmG̑ℓsθεGonGhypθrplℓnθGℓpproximℓtionGforGmℓnyTȏjθαtivθG
optimizℓtionGprȏlθmsUG2016SG 2

2131 SθnsitivityGofGpθrformℓnαθGθvℓluℓtionGrθsultsG̑yGinvθrtθεGgθnθrℓtionℓlGεistℓnαθGtoGrθfθrθnαθGpointsUG
2016SG 7
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2130 kGxθwGostimℓtionGnistrȋutθεGklgorithmGkppliθεGtoGℓGwℓnyTy̑jθαtivθGnisαrθtθGyptimizℓtionG
zrȏlθmUG2016SG 0

2129 ovolutionℓryGℓlgorithmGwithGpℓrℓllθlGθvℓluℓtionGstrℓtθgyGusingGαonstrℓinθεGpθnℓltyT̑ℓsθεG̑ounεℓryG
intθrsθαtionUG2016SG

2128 ry̑riεGknowlθεgθT̑ℓsθεGθvolutionℓryGmℓnyTȏjθαtivθGoptimizℓtionUG2016SG 0

2127 zθrformℓnαθGαompℓrisonGofGxSqkTssGℓnεGxSqkTsssGonGvℓriousGmℓnyTȏjθαtivθGtθstGprȏlθmsUG2016SG 40

2126 knGimprovθεGrθfθrθnαθGpointGsℓmplingGmθthoεGonGzℓrθtoGoptimℓlGfrontUG2016SG 9

2125 wultiTy̑jθαtivθGyptimizℓtionUG2016SGX[]TXb[ 56

2124 kGαompℓrℓtivθGstuεyGonGεθαompositionT̑ℓsθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmsGforG
mℓnyTȏjθαtivθGoptimizℓtionUG2016SG 2

2123 kGhy̑riεGθvolutionℓryGℓlgorithmGwithGεuℓlGpopulℓtionsGforGmℓnyTȏjθαtivθGoptimizℓtionUG2016SG 1

2122 SθℓrαhG̑ℓsθεGrθαommθnεθrGsystθmGusingGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmUG2016SG 3

2121 uθyGαhℓllθngθsGℓnεGfuturθGεirθαtionsGofGεynℓmiαGmultiTȏjθαtivθGoptimisℓtionUG2016SG 6

2120 wℓnyTȏjθαtivθGgθnθtiαGprogrℓmmingGforGjȏTshopGsαhθεulingUG2016SG 23

2119 rowGtoGαompℓrθGmℓnyTȏjθαtivθGℓlgorithmsGunεθrGεiffθrθntGsθttingsGofGpopulℓtionGℓnεGℓrαhivθG
sizθsUG2016SG 13

2118 ovolutionℓryGklgorithmiαGzℓrℓmθtθrGyptimizℓtionGofGwyoksGforGwultiplθGwultiTȏjθαtivθGzrȏlθmsUG
2016SG

2117 ovℓluℓtionGofG’hrθθGStθℓεyTStℓtθGxSqkTsssGyffspringGSθlθαtionGSαhθmθsGforGwℓnyTy̑jθαtivθG
yptimizℓtionUG2016SG 1

2116 mhℓrℓαtθristiαsGofGmℓnyTȏjθαtivθGtθstGprȏlθmsGℓnεGpθnℓltyGpℓrℓmθtθrGspθαifiαℓtionGinGwyokVnUG
2016SG 5

2115 olitθxSqkTsssdGknGimprovθεGθvolutionℓryGmℓnyTȏjθαtivθGoptimizℓtionGℓlgorithmUG2016SG 18

2114 nθsigningGthθGoptiαℓlGnθtworkGofGrℓitiGusingGℓGmultiTȏjθαtivθGθvolutionℓryGℓpproℓαhUG2016SG 0

2113 knGℓεℓptivθGpθnℓltyT̑ℓsθεG̑ounεℓryGintθrsθαtionGℓpproℓαhGforGmultiȏjθαtivθGθvolutionℓryG
ℓlgorithmG̑ℓsθεGonGεθαompositionUG2016SG 3
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2112 yptimizℓtionGofGproαθssGofGinεuαtionGαlℓmpingUG2016SG 1

2111 onhℓnαθεGεθαompositionT̑ℓsθεGmℓnyTȏjθαtivθGoptimizℓtionGusingGsupplθmθntℓlGwθightGvθαtorsUG
2016SG 4

2110 nθεiαℓtθεGsystθmGforGεθsignSGℓnℓlysisGℓnεGoptimizℓtionGofGkmTnmGαonvθrtθrsUG2016SG_[SGbcaTcW] 3

2109 kGrℓnεomT̑ℓsθεGεynℓmiαGgroupingGstrℓtθgyGforGlℓrgθGsαℓlθGmultiTȏjθαtivθGoptimizℓtionUG2016SG 29

2108 kGεθαompositionG̑ℓsθεGθvolutionℓryGℓlgorithmGwithGuniformGεθsignGforGmultiTȏjθαtivθG
optimizℓtionUG2016SG

2107 kGxθwGnominℓnαθG}θlℓtionGlℓsθεGonGSimplθxGforGwℓnyGy̑jθαtivθGyptimizℓtionGzrȏlθmsUG2016SG 6

2106 mommonGpropθrtiθsGofGsαℓlℓ̑lθGmultiȏjθαtivθGprȏlθmsGℓnεGℓGnθwGfrℓmθworkGofGtθstGprȏlθmsUG
2016SG 7

2105 kGxθwGovolutionℓryGklgorithmGlℓsθεGonGnθαompositionGforGwultiTy̑jθαtivθGyptimizℓtionG
zrȏlθmsUG2016SG 0

2104 ’owℓrεsGthθGintθgrℓtionGofGθlθαtriαG̑usθsGinGαonvθntionℓlG̑usGflθθtsUG2016SG 5

2103 zℓrθtoT̑ℓsθεGmℓnyTȏjθαtivθGoptimizℓtionGusingGknθθGpointsUG2016SG 6

2102 knGimprovθεGmultiTεirθαtionℓlGloαℓlGsθℓrαhGℓlgorithmGforGthθGmultiTȏjθαtivθGαonsistθntGvθhiαlθG
routingGprȏlθmUG2016SG[bSGca]TccY 25

2101 mompℓrisonGofGwultiTȏjθαtivθGovolutionℓryGyptimizℓtionGinGSmℓrtGluilεingGSαθnℓriosUG2016SG[[ZT[]b 5

2100 ovolutionℓryGwultiTȏjθαtivθGyptimizℓtionGinGluilεingG}θtrofitGzlℓnningGzrȏlθmUG2016SGX[]SG]_]T]aW 5

2099 wθℓnTunivℓriℓtθGqk}mrG”ℓ}GportfolioGoptimizℓtiondGkαtuℓlGportfolioGℓpproℓαhUG2016SGaYSGbZTcY 16

2098 UGIEEE Transactions on Evolutionary ComputationSG2016SGXTX 15.6 18

2097 yptimisℓtionGofGz”TwinεTεiθsθlT̑ℓttθryGstℓnεTℓlonθGsystθmsGtoGminimisθGαostGℓnεGmℓximisθGhumℓnG
εθvθlopmθntGinεθxGℓnεGjȏGαrθℓtionUG2016SGc[SGYbWTYcZ 94

2096 UGIEEE Transactions on Evolutionary ComputationSG2016SGYWSGcY[TcZb 15.6 128

2095 lℓlℓnαingGmonvθrgθnαθGℓnεGnivθrsityGinGnθαompositionTlℓsθεGwℓnyTy̑jθαtivθGyptimizθrsUGIEEE 
Transactions on Evolutionary ComputationSG2016SGYWSGXbWTXcb 15.6 232
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2094 wultiȏjθαtivθGoptimizℓtionGusingGnonεominℓtθεGsortingGgθnθtiαGℓlgorithmTssGforGℓlloαℓtionGofG
θnθrgyGαonsθrvℓtionGℓnεGrθnθwℓ̑lθGθnθrgyGfℓαilitiθsGinGℓGαℓmpusUG2016SGXYYSGXYWTXZW 29

2093 kppliαℓtionsGofGovolutionℓryGmomputℓtionUG2016SG 2

2092 ry̑riεGkrtifiαiℓlGsntθlligθntGSystθmsUG2016SG 3

2091 kGsαℓlℓrGoptimizℓtionGℓpproℓαhGforGℓvθrℓgθεGrℓusεorffGℓpproximℓtionsGofGthθGzℓrθtoGfrontUG2016SG
[bSGX]cZTX_Xa 10

2090 winimumGwℓnhℓttℓnGnistℓnαθGkpproℓαhGtoGwultiplθGmritθriℓGnθαisionGwℓkingGinGwultiȏjθαtivθG
yptimizℓtionGzrȏlθmsUGIEEE Transactions on Evolutionary ComputationSG2016SGYWSGcaYTcb] 15.6 61

2089 ’owℓrεsGgθnθriαGmoεulℓrizℓtionGtrℓnsformℓtionsUG2016SG 1

2088 SszUG2016SGY]SGXTZc 66

2087 kGSym̑iotiαGyrgℓnismsGSθℓrαhGℓlgorithmGwithGℓεℓptivθGpθnℓltyGfunαtionGtoGsolvθGmultiTȏjθαtivθG
αonstrℓinθεGoptimizℓtionGprȏlθmsUG2016SG[_SGZ[[TZ_W 106

2086 “sθGofGziθαθwisθGvinθℓrGℓnεGxonlinθℓrGSαℓlℓrizingGpunαtionsGinGwyokVnUG2016SG]WZT]XZ 5

2085 kεvℓnαθsGinGkrtifiαiℓlGsntθlligθnαθUG2016SG 0

2084 rwylonkUG2016SG 5

2083 ovolutionℓryGαlustθringGℓlgorithmGusingGαritθrionTknowlθεgθTrℓnkingGforGmultiTȏjθαtivθG
optimizℓtionUG2016SG 2

2082 kGwultiTy̑jθαtivθGovolutionℓryGklgorithmG̑ℓsθεGonGzℓrℓllθlGmoorεinℓtθsUG2016SG 10

2081 kGm“nkGsmplθmθntℓtionGofGℓnGsmprovθεGnθαompositionGlℓsθεGovolutionℓryGklgorithmGforG
wultiTy̑jθαtivθGyptimizℓtionUG2016SG

2080 kGαlouεGαomputingG̑ℓsθεGmℓnyGȏjθαtivθGtypθTYGfuzzyGlogiαGsystθmGforGmȏilθGfiθlεGworkforαθGℓrθℓG
optimizℓtionUG2016SGbSGY_cTYb_ 3

2079 kGgriεT̑ℓsθεGℓεℓptivθGmultiTȏjθαtivθGεiffθrθntiℓlGθvolutionGℓlgorithmUG2016SGZ_aTZ_bSGbcWTcWb 38

2078 }θfθrθnαθsUG2016SGZ[ZTZ_W

2077 kGxSqkTssGℓnεGxSqkTsssGαompℓrisonGforGsolvingGℓnGopθnGshopGsαhθεulingGprȏlθmGwithGrθsourαθG
αonstrℓintsUG2016SG[cSGXYaYTXYaa 57
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2076 wultiȏjθαtivθGyptimizℓtionUG2016SGZaXT[XY

2075 ovolutionℓryGαomputℓtionGforGfθℓturθGmℓnipulℓtiondGuθyGαhℓllθngθsGℓnεGfuturθGεirθαtionsUG2016SG 4

2074 SwSTowykGwithGmultiplθGεynℓmiαGrθfθrθnαθGpointsUG2016SG 2

2073 snvθstigℓtingGthθGoffθαtGofGsm̑ℓlℓnαθGlθtwθθnGmonvθrgθnαθGℓnεGnivθrsityGinGovolutionℓryG
wultiȏjθαtivθGklgorithmsUGIEEE Transactions on Evolutionary ComputationSG2016SGXTX 15.6 8

2072 kGSurvθyGofGwultiȏjθαtivθGovolutionℓryGklgorithmsGlℓsθεGonGnθαompositionUGIEEE Transactions on 
Evolutionary ComputationSG2016SGXTX 15.6 79

2071 wℓnyGy̑jθαtivθGzℓrtiαlθGSwℓrmGyptimizℓtionUG2016SGZa[SGXX]TXZ[ 61

2070 }θgulℓrizℓtionGzℓrℓmθtθrGostimℓtionGforGxonTxθgℓtivθGrypθrspθαtrℓlGsmℓgθGnθαonvolutionUG2016SG
Y]SG]ZX_TZW 14

2069 wySmyzokdGwultiTȏjθαtivθGαonstruαtionGsαhθεulingGoptimizℓtionGusingGθlitistGnonTεominℓtθεG
sortingGgθnθtiαGℓlgorithmUG2016SGaXSGX]ZTXaW 19

2068 iwykmyOómℓth̑̑G{}}PdGkGxθwGsnεiαℓtorTlℓsθεGwultiTȏjθαtivθGkntGmolonyGyptimizℓtionGklgorithmG
forGmontinuousGSθℓrαhGSpℓαθsUG2016SGZbcTZcb 1

2067 qθnθtiαGpuzzyGwoεθllingGofGviTsonGlℓttθriθsG’hroughGℓGmom̑inℓtionGofG’hθtℓTnokGℓnεG
unowlθεgθTlℓsθεGzrθfθrθnαθGyrεθringUG2016SGZXWTZYW

2066 kGnθuroTgθnθtiαGℓpproℓαhGforGmoεθlingGℓnεGoptimizingGℓGαomplθxGαogθnθrℓtionGproαθssUG2016SG[bSGZ[aTZ]b 8

2065 kGnθvθlopθεGxSqkTssGklgorithmGforGwultiTȏjθαtivθGmhillθrGvoℓεingGyptimizℓtionGzrȏlθmsUG2016SG[bcT[ca 1

2064 monvθrgθnαθG”θrsusGnivθrsityGinGwultiȏjθαtivθGyptimizℓtionUG2016SGcb[TccZ 12

2063 wultiTȏjθαtivθGwothGplℓmθGyptimizℓtionUG2016SG 5

2062 SθℓrαhT̑ℓsθεGmoεθlGtrℓnsformℓtionsUG2016SGYbSGXWbXTXXXa 11

2061 ovolutionℓryGαomputℓtionGforGmℓnyTȏjθαtivθGoptimizℓtionGprȏlθmsGusingGmℓssivθGpopulℓtionG
sizθsGonGthθGuGsupθrαomputθrUG2016SG 2

2060 zroposℓlGofGsθℓrαhG̑ℓsθεGonGℓGusθrNsGprθfθrθnαθGεirθαtionGusingGrθfθrθnαθGlinθsUG2016SG

2059 ynTεθmℓnεGαorrθlℓtionT̑ℓsθεGinformℓtionGhiθrℓrαhiαℓlGstruαturingGmθthoεGOmsrSwPGforG
nonTεominℓtθεGsolutionsUG2016SG
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2058 }θfθrθnαθGpointT̑ℓsθεGnonεominℓtθεGsortingGmultiTȏjθαtivθGquℓntumTinspirθεGθvolutionℓryG
ℓlgorithmUG2016SG 0

2057 }θfθrθnαθGpointGspθαifiαℓtionGinGwyokVnGforGmultiTȏjθαtivθGℓnεGmℓnyTȏjθαtivθGprȏlθmsUG2016SG 7

2056 SolvingGmℓnyTȏjθαtivθGprȏlθmsGusingGtℓrgθtθεGsθℓrαhGεirθαtionsUG2016SG 3

2055 kGεivθrsityGαontrolGmθαhℓnismGinGmℓnyGȏjθαtivθGoptimizℓtionsUG2016SG[]SGc]ZTca] 2

2054 ’hθoryGℓnεGzrℓαtiαθGofGwoεθlG’rℓnsformℓtionsUG2016SG 1

2053 kpproximℓtθGnonTεominℓtθεGsortingGforGθvolutionℓryGmℓnyTȏjθαtivθGoptimizℓtionUG2016SGZ_cSGX[TZZ 40

2052 kutomℓtiαG’uningGofGℓG}θtinℓGwoεθlGforGℓGmortiαℓlG”isuℓlGxθuroprosthθsisG“singGℓGwultiTy̑jθαtivθG
yptimizℓtionGqθnθtiαGklgorithmUG2016SGY_SGX_]WWYX 14

2051 kεℓptivθG}θplℓαθmθntGStrℓtθgiθsGforGwyokVnUG2016SG[_SG[a[Tb_ 151

2050 UGIEEE Transactions on Evolutionary ComputationSG2016SGYWSGX[]TX_W 15.6 97

2049 knGsmprovθεGwultiȏjθαtivθGyptimizℓtionGovolutionℓryGklgorithmGlℓsθεGonGnθαompositionGforG
momplθxGzℓrθtoGprontsUG2016SG[_SG[YXTZa 140

2048 knGyrthogonℓlGovolutionℓryGklgorithmG–ithGvθℓrningGkutomℓtℓGforGwultiȏjθαtivθGyptimizℓtionUG
2016SG[_SGZZW_TZZXc 23

2047 UGIEEE Transactions on Evolutionary ComputationSG2016SGYWSGbYXTbZa 15.6 169

2046 kεℓptivθGαompositθGopθrℓtorGsθlθαtionGℓnεGpℓrℓmθtθrGαontrolGforGmultiȏjθαtivθGθvolutionℓryG
ℓlgorithmUG2016SGZZcSGZZYTZ]Y 49

2045 moopθrℓtivθGniffθrθntiℓlGovolutionG–ithGwultiplθGzopulℓtionsGforGwultiȏjθαtivθGyptimizℓtionUG2016
SG[_SGYb[bTYb_X 78

2044 ovolutionℓryGnynℓmiαGwultiȏjθαtivθGyptimizℓtionG”iℓGuℓlmℓnGpiltθrGzrθεiαtionUG2016SG[_SGYb_YTYbaZ 107

2043 kG“nifiθεGovolutionℓryGyptimizℓtionGzroαθεurθGforGSinglθSGwultiplθSGℓnεGwℓnyGy̑jθαtivθsUGIEEE 
Transactions on Evolutionary ComputationSG2016SGYWSGZ]bTZ_c 15.6 59

2042 kGαompℓrℓtivθGstuεyGofGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmsGforGthθGεisαovθryGofGsoftwℓrθG
ℓrαhitθαturθsUG2016SGYXSGY][_TY_WW 13

2041 wultiȏjθαtivθGkpproℓαhθsGforGthθGShipGStowℓgθGzlℓnningGzrȏlθmGmonsiεθringGShipGStℓ̑ilityGℓnεG
montℓinθrG}θhℓnεlθsUG2016SG[_SGXZa[TXZbc 17
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2040 UGIEEE Transactions on Evolutionary ComputationSG2016SGYWSG]_ZT]a_ 15.6 21

2039 knGyptimℓlityG’hθoryTlℓsθεGzroximityGwθℓsurθGforGSθtTlℓsθεGwultiȏjθαtivθGyptimizℓtionUGIEEE 
Transactions on Evolutionary ComputationSG2016SGYWSG]X]T]Yb 15.6 26

2038 ompiriαℓlGovℓluℓtionGofGwultiȏjθαtivθGyptimizℓtionGklgorithmsGSθℓrαhingGforGrighθrGyrεθrG
wutℓntsUG2016SG[aSG[bT_b 12

2037 mTwultidGkGαompθtθntGmultiTswℓrmGℓpproℓαhGforGmℓnyTȏjθαtivθGprȏlθmsUG2016SGXbWSG_bTab 12

2036 kG}θfθrθnαθG”θαtorGquiεθεGovolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionUGIEEE 
Transactions on Evolutionary ComputationSG2016SGYWSGaaZTacX 15.6 693

2035 kGnovθlGℓεℓptivθGhy̑riεGαrossovθrGopθrℓtorGforGmultiȏjθαtivθGθvolutionℓryGℓlgorithmUG2016SGZ[]SGXaaTXcb 35

2034 kGmultiTȏjθαtivθGmθmθtiαGℓlgorithmG̑ℓsθεGonGεθαompositionGforG̑igGoptimizℓtionGprȏlθmsUG2016SG
bSG[]T_X 29

2033 vθℓrningGwitigℓtionsGforGzilotGsssuθsG–hθnGvℓnεingGkirαrℓftGOviℓGwultiȏjθαtivθGyptimizℓtionGℓnεG
wultiℓgθntGSimulℓtionsPUG2016SG[_SGYYXTYZW 5

2032 ”isuℓlizℓtionGℓnεGzθrformℓnαθGwθtriαGinGwℓnyTy̑jθαtivθGyptimizℓtionUGIEEE Transactions on 
Evolutionary ComputationSG2016SGYWSGZb_T[WY 15.6 86

2031 mom̑iningGnynℓmiαGmonstrℓinθεGwℓnyTy̑jθαtivθGyptimizℓtionGwithGnoGtoGSolvθGmonstrℓinθεG
yptimizℓtionGzrȏlθmsUG2016SG_[TaZ

2030 kGαompℓrℓtivθGstuεyGofGloαℓlGsθℓrαhGwithinGℓGsurrogℓtθTℓssistθεGmultiTȏjθαtivθGmθmθtiαGℓlgorithmG
frℓmθworkGforGθxpθnsivθGprȏlθmsUG2016SG[ZSGXTXc 18

2029 zℓrθtoGorGxonTzℓrθtodGliTmritθrionGovolutionGinGwultiȏjθαtivθGyptimizℓtionUGIEEE Transactions on 
Evolutionary ComputationSG2016SGYWSG_[]T__] 15.6 157

2028 mhℓinTrθℓαtionGsolutionGupεℓtθGinGwyokVnGℓnεGitsGθffθαtsGonGmultiTGℓnεGmℓnyTȏjθαtivθG
optimizℓtionUG2016SGYWSGZbWZTZbYW 9

2027 qθnθrℓlizℓtionGofGzℓrθtoTyptimℓlityGforGwℓnyTy̑jθαtivθGovolutionℓryGyptimizℓtionUGIEEE 
Transactions on Evolutionary ComputationSG2016SGYWSGYccTZX] 15.6 53

2026 ynGthθGusθGofGmℓnyGquℓlityGℓttrȋutθsGforGsoftwℓrθGrθfℓαtoringdGℓGmℓnyTȏjθαtivθGsθℓrαhT̑ℓsθεG
softwℓrθGθnginθθringGℓpproℓαhUG2016SGYXSGY]WZTY][] 49

2025 wultiTȏjθαtivθGαontrolGαhℓrtGεθsignGoptimizℓtionGusingGxSqkTsssGℓnεGwyzSyGθnhℓnαθεGwithGnokG
ℓnεG’yzSsSUG2016SG]WSGXaTZc 99

2024 nivθrgθnαθGofGαhℓrℓαtθrGℓnεGprθmℓturθGαonvθrgθnαθdGkGsurvθyGofGmθthoεologiθsGforGpromotingG
εivθrsityGinGθvolutionℓryGoptimizℓtionUG2016SGZYcSGabYTacc 61

2023 UGIEEE Transactions on Evolutionary ComputationSG2016SGYWSG[WZT[Xa 15.6 48
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2022
kGwultiȏjθαtivθGovolutionℓryGklgorithmGlℓsθεGonGnθαisionG”ℓriℓ̑lθGknℓlysθsGforGwultiȏjθαtivθG
yptimizℓtionGzrȏlθmsG–ithGvℓrgθTSαℓlθG”ℓriℓ̑lθsUGIEEE Transactions on Evolutionary ComputationSG
2016SGYWSGYa]TYcb

15.6 179

2021 zrθfθrθnαθTguiεθεGθvolutionℓryGℓlgorithmsGforGmℓnyTȏjθαtivθGoptimizℓtionUG2016SGZYcSGYZ_TY]] 44

2020 UGIEEE Transactions on Evolutionary ComputationSG2016SGYWSG[b]T[cb 15.6 23

2019 nθαompositionT̑ℓsθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGforGvθhiαlθGroutingGprȏlθmGwithG
stoαhℓstiαGεθmℓnεsUG2016SGYWSGZ[[ZTZ[]Z 22

2018 knGθnhℓnαθεGprθfθrθnαθTinspirθεGαoTθvolutionℓryGℓlgorithmGusingGorthogonℓlGεθsignGℓnεGℓnG
˛µTεominℓnαθGℓrαhivingGstrℓtθgyUG2016SG[bSG[X]T[Z_ 2

2017 kGxθwGnominℓnαθG}θlℓtionTlℓsθεGovolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionUGIEEE 
Transactions on Evolutionary ComputationSG2016SGYWSGX_TZa 15.6 395

2016 y̑jθαtivθGrθεuαtionG̑ℓsθεGonGnonlinθℓrGαorrθlℓtionGinformℓtionGθntropyUG2016SGYWSGYZcZTY[Wa 42

2015 zrθfθrθnαθGrθprθsθntℓtionGusingGqℓussiℓnGfunαtionsGonGℓGhypθrplℓnθGinGθvolutionℓryG
multiTȏjθαtivθGoptimizℓtionUG2016SGYWSGYaZZTYa]a 9

2014 xℓεirGpointGθstimℓtionGforGmℓnyTȏjθαtivθGoptimizℓtionGprȏlθmsG̑ℓsθεGonGθmphℓsizθεGαritiαℓlG
rθgionsUG2017SGYXSGYYbZTYYc] 15

2013 onsθm̑lθGofGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmsGforGmℓnyTȏjθαtivθGprȏlθmsUG2017SGYXSGY[WaTY[Xc 16

2012 smprovingGthθGmultiȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGεθαompositionGwithGnθwGpθnℓltyG
sαhθmθsUG2017SGYXSG[_aaT[_cX 38

2011 kGnovθlGhℓrmonyGsθℓrαhGℓlgorithmGwithGgℓussiℓnGmutℓtionGforGmultiTȏjθαtivθGoptimizℓtionUG2017SG
YXSGX][cTX]_a 12

2010 wℓnyTȏjθαtivθGoptimizℓtionG̑ℓsθεGonGinformℓtionGsθpℓrℓtionGℓnεGnθigh̑orGpunishmθntGsθlθαtionUG
2017SGYXSGXXWcTXXYb 5

2009 “nivθrsℓlGpℓrtiℓllyGθvolvθεGpℓrℓllθlizℓtionGofGwyokVnGforGmultiTȏjθαtivθGoptimizℓtionGonG
mθssℓgθTpℓssingGαlustθrsUG2017SGYXSG]ZccT][XY 6

2008 wℓnyTy̑jθαtivθGzℓrtiαlθGSwℓrmGyptimizℓtionG“singG’woTStℓgθGStrℓtθgyGℓnεGzℓrℓllθlGmθllG
moorεinℓtθGSystθmUG2017SG[aSGX[[_TX[]c 49

2007 nivθrsityGkssθssmθntGinGwℓnyTy̑jθαtivθGyptimizℓtionUG2017SG[aSGX]XWTX]YY 120

2006 }ℓnkingG”θαtorsG̑yGwθℓnsGofGthθGnominℓnαθGnθgrθθGwℓtrixUGIEEE Transactions on Evolutionary 
ComputationSG2017SGYXSGZ[T]X 15.6 30

2005 ’owℓrεsGfℓstθrGαonvθrgθnαθGofGθvolutionℓryGmultiTαritθrionGoptimizℓtionGℓlgorithmsGusingGuℓrushG
uuhnG’uαkθrGoptimℓlityG̑ℓsθεGloαℓlGsθℓrαhUG2017SGacSGZZXTZ[_ 14
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2004 ovolutionℓryGmlustθringGklgorithmG“singGmritθrionTunowlθεgθT}ℓnkingGforGwultiTȏjθαtivθG
yptimizℓtionUG2017SGc[SGYWWcTYWZW 2

2003 wultiȏjθαtivθGwultifℓαtoriℓlGyptimizℓtionGinGovolutionℓryGwultitℓskingUG2017SG[aSGX_]YTX__] 155

2002 knGimprovθεGxSqkTsssGℓlgorithmG̑ℓsθεGonGȏjθαtivθGspℓαθGεθαompositionGforGmℓnyTȏjθαtivθG
optimizℓtionUG2017SGYXSG[Y_cT[Yc_ 25

2001 “singGℓnGovolutionℓryGklgorithmGinGwultiȏjθαtivθGqθogrℓphiαGknℓlysisGforGvℓnεG“sθGklloαℓtionGℓnεG
nθαisionGSupportingUG2017SG[cSG]bTbZ 7

2000 zlℓnningG}ȏustGSθnsorG}θloαℓtionG’rℓjθαtoriθsGforGℓGwȏilθG}ȏotGwithGovolutionℓryG
wultiTȏjθαtivθGyptimizℓtionUG2017SGXacTYXW 2

1999 kGxovθlGzSyTnoGmoTθvolutionℓryGklgorithmGlℓsθεGonGnθαompositionGprℓmθworkUG2017SGZbXTZbc 1

1998 kGqθnθrℓlGprℓmθworkGofGnynℓmiαGmonstrℓinθεGwultiȏjθαtivθGovolutionℓryGklgorithmsGforG
monstrℓinθεGyptimizℓtionUG2017SG[aSGY_abTY_bb 43

1997 woεθlG’rℓnsformℓtionGwoεulℓrizℓtionGℓsGℓGwℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmUG2017SG[ZSGXWWcTXWZY 36

1996 wℓnyTȏjθαtivθGhℓrmonyGsθℓrαhGforGintθgrℓtθεGorεθrGplℓnningGinGstθθlmℓkingTαontinuousG
αℓstingThotGrollingGproεuαtionGofGmultiTplℓntsUG2017SG]]SG[WWZT[WYW 6

1995 ynGεθαompositionGmθthoεsGinGintθrℓαtivθGusθrTprθfθrθnαθG̑ℓsθεGoptimizℓtionUG2017SG]YSGc]YTcaZ 21

1994 wℓtαhingTlℓsθεGSθlθαtionG–ithGsnαomplθtθGvistsGforGnθαompositionGwultiȏjθαtivθGyptimizℓtionUG
IEEE Transactions on Evolutionary ComputationSG2017SGYXSG]][T]_b 15.6 40

1993 kntG̑ℓsθεGzℓrθtoGoptimℓlGsolutionGforG{oSGℓwℓrθGθnθrgyGθffiαiθntGmultiαℓstGinGwirθlθssGnθtworksUG
2017SG]]SGaYTbX 9

1992 kGxovθlGnθαompositionTlℓsθεGovolutionℓryGklgorithmGforGonginθθringGnθsignGyptimizℓtionUG2017SG
XZcSG 7

1991 kGwℓnyTy̑jθαtivθGovolutionℓryGklgorithmG“singGkGynθT̑yTynθGSθlθαtionGStrℓtθgyUG2017SG[aSGY_bcTYaWY 138

1990 kGnovθlGmθtriαG̑ℓsθεGonGαhℓngθsGinGpℓrθtoGεominℓtionGrℓtioGforGȏjθαtivθGrθεuαtionGofG
mℓnyTȏjθαtivθGoptimizℓtionGprȏlθmsUG2017SGYcSGcbZTcc[ 3

1989 kεℓptivθGwultiTy̑jθαtivθGovolutionℓryGklgorithmsGforGyvθrtimθGzlℓnningGinGSoftwℓrθGzrojθαtsUG
2017SG[ZSGbcbTcXa 23

1988 momputℓtionℓlGsntθlligθnαθGinG–irθlθssGSθnsorGxθtworksUG2017SG 3

1987 zθrformℓnαθGofGnθαompositionTlℓsθεGwℓnyTy̑jθαtivθGklgorithmsGStronglyGnθpθnεsGonGzℓrθtoG
prontGShℓpθsUGIEEE Transactions on Evolutionary ComputationSG2017SGYXSGX_cTXcW 15.6 301
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1986 ynGthθGusθGofGtwoGrθfθrθnαθGpointsGinGεθαompositionG̑ℓsθεGmultiȏjθαtivθGθvolutionℓryGℓlgorithmsUG
2017SGZ[SGbcTXWY 55

1985 ’owℓrεsGℓGlθttθrGlℓlℓnαθGofGnivθrsityGℓnεGmonvθrgθnαθGinGxSqkTsssdGpirstG}θsultsUG2017SG][]T]]c 3

1984 knglθTlℓsθεGzrθfθrθnαθGwoεθlsGinGwultiTȏjθαtivθGyptimizℓtionUG2017SGbbTXWY 5

1983 zℓrℓsitiαTℓwℓrθGqzT̑ℓsθεGmℓnyTȏjθαtivθGsizingGmθthoεologyGforGℓnℓlogGℓnεG}pGintθgrℓtθεGαirαuitsUG
2017SG 14

1982 mlℓssifyingGwθtℓmoεθlingGwθthoεsGforGovolutionℓryGwultiTȏjθαtivθGyptimizℓtiondGpirstG}θsultsUG
2017SGX_WTXa] 10

1981 pusionGofGwℓnyTy̑jθαtivθGxonTεominℓtθεGSolutionsG“singG}θfθrθnαθGzointsUG2017SGZX[TZYb 1

1980 knGompiriαℓlGkssθssmθntGofGthθGzropθrtiθsGofGsnvθrtθεGqθnθrℓtionℓlGnistℓnαθGonGwultiTGℓnεG
wℓnyTy̑jθαtivθGyptimizℓtionUG2017SGZXT[] 17

1979 ompiriαℓlGsnvθstigℓtionsGofG}θfθrθnαθGzointGlℓsθεGwθthoεsG–hθnGpℓαingGℓGwℓssivθlyGvℓrgθGxum̑θrG
ofGy̑jθαtivθsdGpirstG}θsultsUG2017SGZcWT[W] 4

1978 kGnθwGinεiαℓtorT̑ℓsθεGmℓnyTȏjθαtivθGℓntGαolonyGoptimizθrGforGαontinuousGsθℓrαhGspℓαθsUG2017SGXXSGaXTXWW 23

1977 qθsturθGsθgmθntℓtionG̑ℓsθεGonGℓGtwoTphℓsθGθstimℓtionGofGεistrȋutionGℓlgorithmUG2017SGZc[TZc]SGbbTXW] 22

1976 ovolutionℓryGwℓnyTy̑jθαtivθGyptimizℓtionGofGry̑riεGolθαtriαG”θhiαlθGmontroldGpromGqθnθrℓlG
yptimizℓtionGtoGzrθfθrθnαθGkrtiαulℓtionUG2017SGXSGcaTXXX 75

1975 wy}odGkGmultiTȏjθαtivθGrθfℓαtoringGrθαommθnεℓtionGℓpproℓαhGtoGintroεuαingGεθsignGpℓttθrnsGℓnεG
fixingGαoεθGsmθllsUG2017SGYcSGθXb[Z 16

1974 mompℓringGmultiTȏjθαtivθGmθtℓhθuristiαsGforGsolvingGℓGthrθθTȏjθαtivθGformulℓtionGofGmultiplθG
sθquθnαθGℓlignmθntUG2017SG_SGXc]TYXW 8

1973 woεifiθεGxSqkTssGforGSolvingGmontinuousGlθrthGklloαℓtionGzrȏlθmdG“singGwultiȏjθαtivθG
monstrℓintTrℓnεlingGStrℓtθgyUG2017SG[aSGYbb]TYbc] 27

1972 nθαisionGmℓkθrGitθrℓtivθT̑ℓsθεGfrℓmθworkGforGmultiȏjθαtivθGrȏustGoptimizℓtionUG2017SGY[YSGXXZTXZW 6

1971 yrthogonℓlGnθsignTlℓsθεGxSqkTsssGforGthθGyptimℓlGvoαkℓgθGmoTSαhθεulingGzrȏlθmUG2017SGXbSGYWb]TYWc] 20

1970 SurrogℓtθTℓssistθεGmultiαritθriℓGoptimizℓtiondGmomplθxitiθsSGprospθαtivθGsolutionsSGℓnεG̑usinθssG
αℓsθUG2017SGY[SG]TY[ 42

1969 wultiTȏjθαtivθGoptimisℓtionGinGinvθntoryGplℓnningGwithGsuppliθrGsθlθαtionUG2017SGabSG]XT_Z 26
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1968 ynGlθnαhmℓrkGzrȏlθmsGℓnεGwθtriαsGforGnθαisionGSpℓαθGzθrformℓnαθGknℓlysisGinGwultiTy̑jθαtivθG
yptimizℓtionUG2017SGX_SGXa]WWW_ 2

1967 kGwultiTȏjθαtivθGyptimizℓtionGprℓmθworkGforGwultiplθGSθquθnαθGklignmθntGwithGwθtℓhθuristiαsUG
2017SGY[]TY]_ 4

1966 ynGthθGθffθαtGofGrθfθrθnαθGpointGinGwyokVnGforGmultiTȏjθαtivθGoptimizℓtionUG2017SG]bSGY]TZ[ 52

1965 oxpθαtθεGsmprovθmθntGofGzθnℓltyTlℓsθεGlounεℓryGsntθrsθαtionGforGoxpθnsivθGwultiȏjθαtivθG
yptimizℓtionUGIEEE Transactions on Evolutionary ComputationSG2017SGYXSGbcbTcXZ 15.6 29

1964 lȋliogrℓphyUG2017SGYXaTYZX

1963 –orstGmℓsθGzrθεiαtionTlℓsθεGniffθrθntiℓlGovolutionGforGwultiTxoisyTrℓrεTy̑jθαtivθGyptimizℓtionG
zrȏlθmsUG2017SGXWWSGZTX_

1962 wiαroTtimθGvℓriℓntGmultiTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionGOmiαroT’”wyzSyPGofGℓGsolℓrG
thθrmℓlGαom̑isystθmUG2017SGZ_SGa_TcW 8

1961 knGℓnglθG̑ℓsθεGαonstrℓinθεGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmUG2017SG[aSGaW]TaYW 16

1960 kG̑θnαhmℓrkGtθstGsuitθGforGθvolutionℓryGmℓnyTȏjθαtivθGoptimizℓtionUG2017SGZSG_aTbX 187

1959 wultiTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGεθαisionGspℓαθGpℓrtitionGℓnεGitsGℓppliαℓtionGinG
hy̑riεGpowθrGsystθmGoptimisℓtionUG2017SG[_SGbYaTb[[ 6

1958 ps}GfiltθrGεθsignGusingGmultiȏjθαtivθGmuαkooGSθℓrαhGklgorithmUG2017SG 4

1957 SwℓrmGoptimizℓtionGℓlgorithmsGℓppliθεGtoGmultiTrθsourαθGfℓirGℓlloαℓtionGinGhθtθrogθnθousGαlouεG
αomputingGsystθmsUG2017SGccSGXYZXTXY]] 17

1956 kGwixθεG}θprθsθntℓtionTlℓsθεGwultiȏjθαtivθGovolutionℓryGklgorithmGforGyvθrlℓppingGmommunityG
nθtθαtionUG2017SG[aSGYaWZTYaX_ 64

1955 kssθssmθntGℓnεGmompℓrisonGofGovolutionℓryGklgorithmsGforG’uningGℓGlioTsnspirθεG}θtinℓlGwoεθlUG
2017SGc]TXW[

1954 kGjumpingGgθnθsGinspirθεGmultiTȏjθαtivθGεiffθrθntiℓlGθvolutionGℓlgorithmGforGmiαrowℓvθG
αomponθntsGoptimizℓtionGprȏlθmsUG2017SG]cSGYa_TYba 5

1953 liTȏjθαtivθGintθlligθntGwℓtθrGεropsGℓlgorithmGtoGℓGprℓαtiαℓlGmultiTθαhθlonGsupplyGαhℓinG
optimizℓtionGprȏlθmUG2017SG[[SGcZTXX[ 26

1952 UG2017SG]SGbYX[TbYYX 44

1951 qℓuεiwwdGkGmoεulℓrGmultiTȏjθαtivθGplℓtformGforGmolθαulℓrGmoεθlingUG2017SGZbSGYXXbTYXY_ 25
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1950 knGimprovθmθntGεθαompositionT̑ℓsθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGwithGuniformGεθsignUG
2017SGXY]SGXWbTXX] 7

1949 knGimprovθεGεθαompositionT̑ℓsθεGmultiȏjθαtivθGθvolutionℓryGℓlgorithmGwithGℓG̑θttθrG̑ℓlℓnαθGofG
αonvθrgθnαθGℓnεGεivθrsityUG2017SG]aSG_YaT_[X 20

1948 kGrθgionGεivisionG̑ℓsθεGεivθrsityGmℓintℓiningGℓpproℓαhGforGmℓnyTȏjθαtivθGoptimizℓtionUG2017SGY[SGYacTYc_ 47

1947 kGαoθvolutionℓryGtθαhniquθG̑ℓsθεGonGmultiTswℓrmGpℓrtiαlθGswℓrmGoptimizℓtionGforGεynℓmiαG
multiTȏjθαtivθGoptimizℓtionUG2017SGY_XSGXWYbTXW]X 65

1946 monstruαtingG}ȏustGmoopθrℓtivθGxθtworksGusingGℓGwultiTy̑jθαtivθGovolutionℓryGklgorithmUG2017SG
aSG[X_WW 13

1945 kGStrθngthGzℓrθtoGovolutionℓryGklgorithmGlℓsθεGonG}θfθrθnαθGnirθαtionGforGwultiȏjθαtivθGℓnεG
wℓnyTy̑jθαtivθGyptimizℓtionUGIEEE Transactions on Evolutionary ComputationSG2017SGYXSGZYcTZ[_ 15.6 196

1944 kGfℓstGhypθrvolumθGεrivθnGsθlθαtionGmθαhℓnismGforGmℓnyTȏjθαtivθGoptimisℓtionGprȏlθmsUG2017SG
Z[SG]WT_a 65

1943 kGmoεifiθεGgrℓvitℓtionℓlGsθℓrαhGℓlgorithmG̑ℓsθεGonGℓGnonTεominℓtθεGsortingGgθnθtiαGℓpproℓαhGforG
hyεroTthθrmℓlTwinεGθαonomiαGθmissionGεispℓtαhingUG2017SGXYXSGYa_TYcX 42

1942 kGεℓtℓTεrivθnGsurrogℓtθTℓssistθεGθvolutionℓryGℓlgorithmGℓppliθεGtoGℓGmℓnyTȏjθαtivθG̑lℓstGfurnℓαθG
optimizℓtionGprȏlθmUG2017SGZYSGXXaYTXXab 62

1941 SθθkingGwultiplθGSolutionsdGknG“pεℓtθεGSurvθyGonGxiαhingGwθthoεsGℓnεG’hθirGkppliαℓtionsUGIEEE 
Transactions on Evolutionary ComputationSG2017SGYXSG]XbT]Zb 15.6 126

1940 ovℓluℓtionGofGthθGovolutionℓryGklgorithmsGzθrformℓnαθGinGwℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsG
“singG{uℓlityGsnεiαℓtorsUG2017SG_[XT_]Z 3

1939 rowGtoG}θℓεGwℓnyTy̑jθαtivθGSolutionGSθtsGinGzℓrℓllθlGmoorεinℓtθsG[oεuαℓtionℓlGporumíUG2017SGXYSGbbTXWW 56

1938 muttingGzℓrℓmθtθrsGyptimizℓtionGlℓsθεGonGs’vlyGklgorithmGwithGligGnℓtℓGnrivθnUG2017SG 0

1937 kGnovθlGnonTεominℓtθεGsortingGℓlgorithmGforGθvolutionℓryGmultiTȏjθαtivθGoptimizℓtionUG2017SGYZSGZXT[Z 31

1936 kGmutℓtionGopθrℓtorGguiεθεG̑yGprθfθrrθεGrθgionsGforGsθtT̑ℓsθεGmℓnyTȏjθαtivθGθvolutionℓryG
optimizℓtionUG2017SGZSGY_]TYab 4

1935 kGSurvθyGofGwultiȏjθαtivθGovolutionℓryGklgorithmsUG2017SG 20

1934 offθαtivθnθssGℓnεGθffiαiθnαyGofGnonTεominℓtθεGsortingGforGθvolutionℓryGmultiTGℓnεGmℓnyTȏjθαtivθG
optimizℓtionUG2017SGZSGY[aTY_Z 63

1933 SimplθGprȏlθmsUG2017SG 1
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1932 zrogrθssivθGprθfθrθnαθGℓrtiαulℓtionGforGεθαisionGmℓkingGinGmultiTȏjθαtivθGoptimisℓtionGprȏlθmsUG
2017SGY[SGZX]TZZ] 55

1931 wθtℓmoεθlingGforGmultimoεℓlGsθlθαtionGfunαtionsGinGθvolutionℓryGmultiTȏjθαtivθGoptimizℓtionUG
2017SG 7

1930 smprovθεGinαrθmθntℓlGnonTεominℓtθεGsortingGforGstθℓεyTstℓtθGθvolutionℓryGmultiȏjθαtivθG
optimizℓtionUG2017SG 8

1929 zℓrℓllθlGθvolutionℓryGℓlgorithmGforGsinglθGℓnεGmultiTȏjθαtivθGoptimisℓtiondGniffθrθntiℓlGθvolutionG
ℓnεGαonstrℓintsGhℓnεlingUG2017SG_XSGcc]TXWXY 21

1928 kGrℓεiℓlGspℓαθGεivisionG̑ℓsθεGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG2017SG_XSG_WZT_YX 64

1927 }θεuαingGthθGlossGofGℓgriαulturℓlGproεuαtivityGεuθGtoGαompℓαtGuȓℓnGεθvθlopmθntGinGmuniαipℓlitiθsG
ofGSwitzθrlℓnεUG2017SG_]SGX_YTXaa 13

1926 smplθmθntℓtionGofGkntGmolonyGyptimizℓtionGmom̑inθεGwithG’ℓ̑uGSθℓrαhGforGwultiTrθsourαθGpℓirG
klloαℓtionGinGrθtθrogθnθousGmlouεGmomputingUG2017SG 1

1925 kGhypθrThθuristiαGofGsαℓlℓrizingGfunαtionsUG2017SG 9

1924 knGimprovθεGxSqkTsssGℓlgorithmG̑ℓsθεGonGθliminℓtionGopθrℓtorGforGmℓnyTȏjθαtivθGoptimizℓtionUG
2017SGcSGZ_XTZbZ 22

1923 kGεistrȋutθεGfrℓmθworkGforGαoopθrℓtionGofGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmsUG2017SG

1922 StoαhℓstiαGprℓαtℓlGlℓsθεGwultiȏjθαtivθGpruitGplyGyptimizℓtionUG2017SGYaSG[XaT[ZZ 7

1921 onhℓnαθεGgθnθtiαGpℓthGplℓnningGforGℓutonomousGflightUG2017SG 4

1920 “nivθrsityGstℓffGtθℓαhingGℓlloαℓtionUG2017SG 5

1919 kGmultiTȏjθαtivθGoptimisℓtionGℓpproℓαhGℓppliθεGtoGoffshorθGwinεGfℓrmGloαℓtionGsθlθαtionUG2017SGZSGY_]TYb[ 20

1918 “sθrToriθntθεGmℓnyTȏjθαtivθGαlouεGworkflowGsαhθεulingG̑ℓsθεGonGℓnGimprovθεGknθθGpointGεrivθnG
θvolutionℓryGℓlgorithmUG2017SGXZ]SGXXZTXY[ 19

1917 StuεyingGun̑ℓlℓnαθεGworkloℓεGℓnεG̑uffθrGℓlloαℓtionGofGproεuαtionGsystθmsGusingGmultiTȏjθαtivθG
optimisℓtionUG2017SG]]SGa[Z]Ta[]X 3

1916 ynGthθGimportℓnαθGofGisolℓtθεGsolutionsGinGαonstrℓinθεGεθαompositionT̑ℓsθεGmℓnyTȏjθαtivθG
optimizℓtionUG2017SG 4

1915 kGmomputℓtionℓllyGpℓstGmonvθrgθnαθGwθℓsurθGℓnεGsmplθmθntℓtionGforGSinglθTSGwultiplθTSGℓnεG
wℓnyTy̑jθαtivθGyptimizℓtionUG2017SGXSGYbWTYcZ 8
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1914 kGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGℓGprojθαtionTℓssistθεGintrℓTfℓmilyGθlθαtionUG2017SG
_XSGZc[T[XX 13

1913 kGminiTrθviθwGonGprθfθrθnαθGmoεθlingGℓnεGℓrtiαulℓtionGinGmultiTȏjθαtivθGoptimizℓtiondGαurrθntG
stℓtusGℓnεGαhℓllθngθsUG2017SGZSGYZZTY[] 63

1912 }θαθntG}θsultsGℓnεGypθnGzrȏlθmsGinGovolutionℓryGwultiȏjθαtivθGyptimizℓtionUG2017SGZTYX 6

1911 zlℓtowydGkGwk’vklGzlℓtformGforGovolutionℓryGwultiTy̑jθαtivθGyptimizℓtionG[oεuαℓtionℓlGporumíUG
2017SGXYSGaZTba 645

1910 zℓrℓllθlGwultiȏjθαtivθGyptimizℓtionGforGthθGmouplθεGmompositionℓlGVqθomθαhℓniαℓlGwoεθlingGofG
zulsθG’θstingUG2017SG 2

1909 kGwultiȏjθαtivθGkεℓptivθGSurrogℓtθGwoεθlingTlℓsθεGyptimizℓtionGOwyTkSwyPGprℓmθworkG“singG
offiαiθntGSℓmplingGStrℓtθgiθsUG2017SG 4

1908 nistrȋutθεGxSqkTssGwithGmigrℓtionGusingGαompθnsℓtionGonGmℓnyTαorθGproαθssorsGforGimprovingG
pθrformℓnαθGℓnεGℓααurℓαyUG2017SG 2

1907 kGzrimθrGonGmlustθrGknℓlysisdG[GlℓsiαGwθthoεsG’hℓtGO“suℓllyPG–orkG[lookG}θviθwíUG2017SGXYSGcbTXWW 1

1906 kGriθrℓrαhiαℓlGnθαompositionTlℓsθεGovolutionℓryGwℓnyTy̑jθαtivθGklgorithmUG2017SGYXXTYYZ

1905 kGpℓstGy̑jθαtivθG}θεuαtionGklgorithmGlℓsθεGonGnominℓnαθGStruαturθGforGwℓnyGy̑jθαtivθG
yptimizℓtionUG2017SGY_WTYaX 2

1904 }θfθrθnαθGlinθT̑ℓsθεGostimℓtionGofGnistrȋutionGklgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG2017SG
XZYSGXYcTX[Z 20

1903 knGompiriαℓlGStuεyGofGkggrθgℓtionGypθrℓtorsGwithGzℓrθtoGnominℓnαθGinGwultiȏjθαtivθGqθnθtiαG
klgorithmUG2017SG_ZSG[cZT]WZ 3

1902 wℓnyTȏjθαtivθGoptimizℓtionGforGαommunityGεθtθαtionGinGmultiTlℓyθrGnθtworksUG2017SG 10

1901 pusionT̑ℓsθεGhy̑riεGmℓnyTȏjθαtivθGoptimizℓtionGℓlgorithmUG2017SG 3

1900 kGnθwGεθαompositionT̑ℓsθεGθvolutionℓryGfrℓmθworkGforGmℓnyTȏjθαtivθGoptimizℓtionUG2017SG 3

1899 niffθrθntiℓlGθvolutionGinεuαθεGmℓnyGȏjθαtivθGoptimizℓtionUG2017SG 1

1898 nθαompositionGlℓsθεGovolutionℓryGklgorithmGwithGℓGnuℓlGSθtGofGrθfθrθnαθGvθαtorsUG2017SG 10

1897 zℓrθtoGnominℓnαθTlℓsθεGklgorithmsG–ithG}ℓnkingGwθthoεsGforGwℓnyTy̑jθαtivθGyptimizℓtionUG
2017SG]SGXXW[ZTXXW]Z 27

(2017-2017)

21



1896 qlȏℓlGviθwT̑ℓsθεGsθlθαtionGmθαhℓnismGforGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmsUG2017SG 2

1895 offiαiθntGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmsGforGsolvingGthθGmultiTstℓgθGwθℓponGtℓrgθtG
ℓssignmθntGprȏlθmdGkGαompℓrisonGstuεyUG2017SG 0

1894 wultiTȏjθαtivθGoptimizℓtionGwithGzropθrGyrthogonℓlGnθαompositionGℓnεGqℓussiℓnGprθεiαtivθG
εistrȋutionUG2017SG

1893 mom̑iningGmwkToSGℓnεGwyokVnnGforGmℓnyTȏjθαtivθGoptimizℓtionUG2017SG 5

1892 unθθGpointGℓnℓlysisGofGmℓnyTȏjθαtivθGzℓrθtoGfrontsG̑ℓsθεGonG}θθ̑GgrℓphUG2017SG 3

1891 wultiTSwℓrmGklgorithmGlℓsθεGonGkrαhivingGℓnεG’opologiθsGforGwℓnyTȏjθαtivθGoptimizℓtionUG2017SG 3

1890 ovolutionℓryGmθthoεGforGwθightGvθαtorGgθnθrℓtionGinGwultiTy̑jθαtivθGovolutionℓryGklgorithmsG
̑ℓsθεGonGεθαompositionGℓnεGℓggrθgℓtionUG2017SG 4

1889 wultiȏjθαtivθGsizingGoptimizℓtionGofGℓGstθθlGgirεθrG̑riεgθGwithGℓGsimplθG’ℓrgθtTεrivθnGℓpproℓαhUG
2017SG 1

1888 lθnαhmℓrkingGwyoksGforGmultiTGℓnεGmℓnyTȏjθαtivθGoptimizℓtionGusingGℓnGun̑ounεθεGθxtθrnℓlG
ℓrαhivθUG2017SG 5

1887 smprovθεGsolutionGtoGthθGnonTεominℓtionGlθvθlGupεℓtθGprȏlθmUG2017SG_WSGZZ_TZ_Y 6

1886 SlottθεGwℓvθguiεθGℓntθnnℓGεθsignG̑yGsθgmθntθεGsimulℓtionGℓnεGmultiTȏjθαtivθGgθnθtiαGℓlgorithmUG
2017SG 1

1885 knGsmprovθεGxSqkTsssGklgorithmGforG}θsθrvoirGplooεGmontrolGypθrℓtionUG2017SGZXSG[[_cT[[bZ 25

1884 kεℓptivθGwθightsGgθnθrℓtionGforGεθαompositionT̑ℓsθεGmultiTȏjθαtivθGoptimizℓtionGusingGqℓussiℓnG
proαθssGrθgrθssionUG2017SG 12

1883 nθαompositionTlℓsθεTSortingGℓnεGknglθTlℓsθεTSθlθαtionGforGovolutionℓryGwultiȏjθαtivθGℓnεG
wℓnyTy̑jθαtivθGyptimizℓtionUG2017SG[aSGYbY[TYbZa 82

1882 ovolutionℓryGαompositionGofG{oSTℓwℓrθGwθ̑GsθrviαθsdGkGmℓnyTȏjθαtivθGpθrspθαtivθUG2017SGaYSGZ]aTZaW 56

1881 kGεθαompositionT̑ℓsθεGmultiTȏjθαtivθGoptimizℓtionGforGsimultℓnθousG̑ℓlℓnαθGαomputℓtionGℓnεG
trℓnsformℓtionGinGsignθεGnθtworksUG2017SGZabSGX[[TX_W 17

1880 zrℓαtiαℓlGkppliαℓtionsGinGmonstrℓinθεGovolutionℓryGwultiTȏjθαtivθGyptimizℓtionUG2017SGX]cTXac 3

1879 wθℓsuringGmhilεGℓnεGwℓtθrnℓlGrθℓlthGinGnθvθlopingGmountriθsdGkGzroposℓlGofGxθwGry̑riεGwnqG
mompositθGsnεiαθsUG2017SGXYSGaZaTa]b 7
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1878 SαθnℓrioT̑ℓsθεGmultiTpθrioεGprogrℓmGoptimizℓtionGforGαℓpℓ̑ilityT̑ℓsθεGplℓnningGusingGθvolutionℓryG
ℓlgorithmsUG2017SG]_SGaXaTaYc 15

1877 wℓnyTȏjθαtivθGoptimizℓtionGwithGεynℓmiαGαonstrℓintGhℓnεlingGforGαonstrℓinθεGoptimizℓtionG
prȏlθmsUG2017SGYXSGa[Z]Ta[[] 6

1876 wℓnyTȏjθαtivθGyptimizℓtionG“singGovolutionℓryGklgorithmsdGkGSurvθyUG2017SGXW]TXZa 22

1875 knGℓεℓptivθGmultiȏjθαtivθGθstimℓtionGofGεistrȋutionGℓlgorithmGwithGℓGnovθlGqℓussiℓnGsℓmplingG
strℓtθgyUG2017SGYXSG_W[ZT_W_X 5

1874 ’rℓnsfθrGwθightGfunαtionsGforGinjθαtingGprȏlθmGinformℓtionGinGthθGmultiTȏjθαtivθGmwkToSUG2017SGcSGX]ZTXbW 2

1873 yptimizℓtionGmθthoεsGforGrθgulℓrizℓtionT̑ℓsθεGillTposθεGprȏlθmsdGℓGsurvθyGℓnεGℓGmultiTȏjθαtivθG
frℓmθworkUG2017SGXXSGZ_YTZcX 13

1872 wultiTȏjθαtivθGoptimizℓtionGℓnεGℓnℓlysisGforGthθGεθsignGspℓαθGθxplorℓtionGofGℓnℓlogGαirαuitsGℓnεG
solℓrGαθllsUG2017SG_YSGZaZTZbZ 3

1871 UGIEEE Transactions on Evolutionary ComputationSG2017SGYXSGYYWTYZZ 15.6 66

1870 nℓtℓGminingGmθthoεsGforGknowlθεgθGεisαovθryGinGmultiTȏjθαtivθGoptimizℓtiondGzℓrtGkGTGSurvθyUG
2017SGaWSGXZcTX]c 90

1869 ’θstGzrȏlθmsGforGvℓrgθTSαℓlθGwultiȏjθαtivθGℓnεGwℓnyTy̑jθαtivθGyptimizℓtionUG2017SG[aSG[XWbT[XYX 111

1868 UGIEEE Transactions on Evolutionary ComputationSG2017SGYXSGXZXTX]Y 15.6 210

1867 wℓnyTȏjθαtivθGθvolutionℓryGoptimizℓtionG̑ℓsθεGonGrθfθrθnαθGpointsUG2017SG]WSGZ[[TZ]] 88

1866 knGℓrtifiαiℓlG̑θθGαolonyGℓlgorithmGforGmultiTȏjθαtivθGoptimisℓtionUG2017SG]WSGYZ]TY]X 67

1865 knGimprovθεGxSqkTsssGℓlgorithmGforGfθℓturθGsθlθαtionGusθεGinGintrusionGεθtθαtionUG2017SGXX_SGa[Tb] 90

1864 xoyGYWX]UG2017SG 1

1863 qθnθrℓlizθεGniffθrθntiℓlGovolutionGforGxumθriαℓlGℓnεGovolutionℓryGyptimizℓtionUG2017SGY]ZTYac 6

1862 kGwultiȏjθαtivθGmoopθrℓtivθGmoθvolutionℓryGklgorithmGforGrypθrspθαtrℓlGSpℓrsθG“nmixingUGIEEE 
Transactions on Evolutionary ComputationSG2017SGYXSGYZ[TY[b 15.6 59

1861 wultiTȏjθαtivθGwhℓlθGoptimizℓtionUG2017SG 6
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1860 ynGthθGθffθαtGofGnormℓlizℓtionGinGwyokVnGforGmultiTȏjθαtivθGℓnεGmℓnyTȏjθαtivθGoptimizℓtionUG
2017SGZSGYacTYc[ 36

1859 kGmultiȏjθαtivθGoptimizℓtionGmθthoεologyGofGtuningGinεoorGpositioningGsystθmsUG2017SG 2

1858 “singGℓGmultiȏjθαtivθGgθnθtiαGℓlgorithmGforGαurvθGℓpproximℓtionUG2017SG 1

1857 nistrȋutθεGxSqkTssGusingGthθGεiviεθTℓnεTαonquθrGmθthoεGℓnεGmigrℓtionGforGαompθnsℓtionGonG
mℓnyTαorθGproαθssorsUG2017SG 3

1856 zrogrθssivθlyGℓεεingGȏjθαtivθsUG2017SG 2

1855 knGθvolutionℓryGαonstrℓinθεGmultiTȏjθαtivθGoptimizℓtionGℓlgorithmGwithGpℓrℓllθlGθvℓluℓtionG
strℓtθgyUG2017SGXXSGtkwnSwWW]XTtkwnSwWW]X 1

1854 knGovolutionℓryGwℓnyTy̑jθαtivθGyptimizℓtionGklgorithmGlℓsθεGonGmovθrℓgθGℓnεGmℓαhθGStrℓtθgyUG
2017SG

1853 UG2017SG 7

1852
wultiεisαiplinℓryGlℓyoutGεθsignGoptimizℓtionGmθthoεGusingGmultiTfiεθlityGℓnℓlysisGmoεθlGinspirθεG̑yG
thθGθxpliαitGmθthoεGOkppliαℓtionGtoGlℓyoutGεθsignGprȏlθmGαonsiεθringGℓGhθℓtGεissipℓtionG
αhℓrℓαtθristiαPUG2017SGbZSGXaTWWZYWTXaTWWZYW

1

1851 mℓlȋrℓtionGofGnumθriαℓlGmoεθlsG̑ℓsθεGonGℓεvℓnαθεGoptimizℓtionGℓnεGpθnℓlizℓtionGtθαhniquθsUG
2017SG_bSGZc_T[WW

1850 kGrθtθrogθnθousGnistrȋutθεGkpproℓαhGforGwℓnyTy̑jθαtivθGyptimizℓtionUG2017SG

1849 vθℓrningG”ℓriℓ̑lθGsmportℓnαθGtoGquiεθG}θαom̑inℓtionGonGwℓnyTy̑jθαtivθGyptimizℓtionUG2017SG 2

1848 zrȏℓ̑ilistiαGknℓlysisGofGzℓrθtoGprontGkpproximℓtionGforGℓGry̑riεGwultiTȏjθαtivθGlℓyθsiℓnG
ostimℓtionGofGnistrȋutionGklgorithmUG2017SG 3

1847 onhℓnαθεGxSqkGlℓsθεGonGkεℓptivθGmrossovθrG}ℓtθGℓnεG}θfθrθnαθGzointsUG2017SG 0

1846 qθnθtiαGℓlgorithmsGhy̑riεizθεGwithGthθGsθlfGαontrollingGεominℓnαθGtoGsolvθGℓGmultiTȏjθαtivθG
rθsourαθGαonstrℓintGprojθαtGsαhθεulingGprȏlθmUG2017SG 2

1845 lθnαhmℓrkingGwultiTGℓnεGwℓnyTy̑jθαtivθGovolutionℓryGklgorithmsG“nεθrG’woGyptimizℓtionG
SαθnℓriosUG2017SG]SGXc]caTXc_Xc 42

1844 ligTεℓtℓTθnℓ̑lθεGmoεθllingGℓnεGoptimizℓtionGofGgrℓnulℓrGspθθεT̑ℓsθεGvθssθlGsαhθεulθGrθαovθryG
prȏlθmUG2017SG 2

1843 sntθgrℓtingGsurrogℓtθGθvℓluℓtionGmoεθlGℓnεGℓsynαhronousGθvolutionGinGmultiTȏjθαtivθGθvolutionℓryG
ℓlgorithmGforGθxpθnsivθGℓnεGεiffθrθntGθvℓluℓtionGtimθUG2017SG 1
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1842 knGsmprovθεGnθαompositionGwultiȏjθαtivθGyptimizℓtionGklgorithmGwithG–θightG”θαtorG
kεℓptℓtionGStrℓtθgyUG2017SG 2

1841 kGxovθlGwultiTȏjθαtivθGovolutionℓryGklgorithmGlℓsθεGonGℓGpurthθrGnθαompositionGStrℓtθgyUG2017SG

1840 “sθGofGinvθrtθεGtriℓngulℓrGwθightGvθαtorsGinGεθαompositionT̑ℓsθεGmultiȏjθαtivθGℓlgorithmsUG2017SG 1

1839 ypθnqkSGℓGmRRGqθnθtiαGklgorithmGvȋrℓryUG2017SG 21

1838 nθαompositionG̑ℓsθεGεominℓnαθGrθlℓtionshipGforGθvolutionℓryGmℓnyTȏjθαtivθGℓlgorithmUG2017SG 3

1837 pinεingGnθℓrToptimumGℓnεGεivθrsθGsolutionsGforGℓGlℓrgθTsαℓlθGθnginθθringGεθsignGprȏlθmUG2017SG 3

1836 wℓnyTȏjθαtivθGpθrformℓnαθGθnhℓnαθmθntGinGαomputingGαlustθrsUG2017SG

1835 wultiTȏjθαtivθGknowlθεgθT̑ℓsθεGstrℓtθgyGforGproαθssGpℓrℓmθtθrGoptimizℓtionGinGwiαroTfluiεiαGαhipG
proεuαtionUG2017SG 5

1834 kGproportionT̑ℓsθεGsθlθαtionGsαhθmθGforGmultiTȏjθαtivθGoptimizℓtionUG2017SG

1833 kppliαℓtionGofGmultiȏjθαtivθGoptimizθrGℓlgorithmsGtoGthθGεθsignGofGSimGεθviαθsUG2017SG

1832 vinθℓrGkrrℓyGzℓttθrnGSynthθsisG“singGknGsmprovθεGwultiȏjθαtivθGqθnθtiαGklgorithmUG2017SGY_SGXW[bTXW]c 2

1831 knℓlysisGofGyptimizθrsGtoG}θgulℓtθGyααupℓntNsGkαtionsGforGluilεingGonθrgyGwℓnℓgθmθntUG2017SG 1

1830 knGθvolutionℓryGsαhθεulingGℓpproℓαhGforGtrℓεingToffGℓααurℓαyGvsUGvθrifiℓ̑lθGθnθrgyGinGmultiαorθG
proαθssorsUG2017SGY]SGXWW_TXWXc 1

1829 Sustℓinℓ̑lθGSαhθεulingGofGmlothGzroεuαtionGzroαθssθsG̑yGwultiTy̑jθαtivθGqθnθtiαGklgorithmGwithG
’ℓ̑uTonhℓnαθεGvoαℓlGSθℓrαhUG2017SGcSGXa][ 11

1828 knGsmprovθεGwyokVnGwithGyptimℓlGnoGSαhθmθsGforGwℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsUG2017SG
XWSGb_ 1

1827 zℓrθtoGyptimizℓtionGofGℓGrℓlfGmℓrGzℓssivθGSuspθnsionGwoεθlG“singGℓGxovθlGwultiȏjθαtivθGrθℓtG
’rℓnsfθrGSθℓrαhGklgorithmUG2017SGYWXaSGXTXa 6

1826 knGsmprovθεGry̑riεGklgorithmGlℓsθεGonGliogθogrℓphyVmomplθxGℓnεGwθtropolisGforG
wℓnyTy̑jθαtivθGyptimizℓtionUG2017SGYWXaSGXTX[ 4

1825 kGxovθlGwθmθtiαGklgorithmGlℓsθεGonGnθαompositionGforGwultiȏjθαtivθGplθxȋlθGtȏGShopG
SαhθεulingGzrȏlθmUG2017SGYWXaSGXTYW 5
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yptimizℓtionG“singG}θfθrθnαθGzointsUGIEEE Transactions on Evolutionary ComputationSG2018SGYYSGbYXTbZ] 15.6 37

1809 kGmultiTℓgθntGℓpproℓαhGtoGthθGintθgrℓtθεGproεuαtionGsαhθεulingGℓnεGεistrȋutionGprȏlθmGinG
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1801 kGmoεifiθεGzlsGℓpproℓαhGforGmultiTȏjθαtivθGoptimizℓtionGwithGαomplθxGzℓrθtoGfrontsUG2018SG[WSGYX_TYZa 10

1800 }θfθrθnαθTsnspirθεGwℓnyTy̑jθαtivθGovolutionℓryGklgorithmGlℓsθεGonGnθαompositionUG2018SG_XSGXWX]TXWZa
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1788 }ȏustGnθsignGofGℓnGkxiℓlTpluxGzθrmℓnθntGwℓgnθtGSynαhronousGqθnθrℓtorGlℓsθεGonG
wℓnyTy̑jθαtivθGyptimizℓtionGkpproℓαhUG2018SG][SGXT[ 9
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1783 kGwultiTȏjθαtivθGqθnθtiαGklgorithmGforGzℓthGzlℓnningGwithGwiαroGkθriℓlG”θhiαlθG’θstGlθεUG2018SG]cTbY 1

1782 knGintθgrℓtθεGloαℓtionTinvθntoryTroutingGhumℓnitℓriℓnGsupplyGαhℓinGnθtworkGwithGprθTGℓnεG
postTεisℓstθrGmℓnℓgθmθntGαonsiεθrℓtionsUG2018SG_[SGYXTZa 52

1781 kGhiθrℓrαhyGinGmutℓtionGofGgθnθtiαGℓlgorithmGℓnεGitsGℓppliαℓtionGtoGmultiTȏjθαtivθGℓnℓlogV}pGαirαuitG
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1735 nistrȋutionGnθtworkGmℓnℓgθmθntGunεθrGθlθαtriαityGεθrθgulℓtionGusingGθvolutionℓryG
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1731 onhℓnαθεG˛‚GεominℓnαθGℓnεGεθnsityGsθlθαtionG̑ℓsθεGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθG
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1692 ”oltℓgθSG”ℓrGℓnεG–ℓttGmontrolGinGℓGnistrȋutionGSystθmGwithGrighGz”GzθnθtrℓtionG“singGxSqkTsssUG
2018SG
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’rℓnsportℓtionGwoεθUG2018SG

1689 knGkpproℓαhGtoGy̑tℓinGthθG“ppθrGlounεGonGthθGxum̑θrGofGxonTεominℓtθεGprontsGinGℓGzopulℓtionUG
2018SG
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SG 5

1646 kssθssmθntGofGthθGwultiTy̑jθαtivθG}θsθrvoirGypθrℓtionGforGwℓintℓiningGthθG’uȓiεityGwℓximumG
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1622 kGnθαompositionGlℓsθεGwultiȏjθαtivθGovolutionℓryGklgorithmGforGnynℓmiαGyvθrlℓppingG
mommunityGnθtθαtionUG2018SGZZbTZ]W 0

1621 kεℓptivθGℓsynαhronyGinGsθmiTℓsynαhronousGθvolutionℓryGℓlgorithmG̑ℓsθεGonGpθrformℓnαθG
prθεiαtionGusingGsθℓrαhGhistoryUG2018SG 0

1620 knGsmprovθεGwultiȏjθαtivθGklgorithmdGnxSqkYTzSkUG2018SGYWXbSGXTXX 2

1619 SℓmplingG}θfθrθnαθGzointsGonGthθGzℓrθtoGprontsGofGlθnαhmℓrkGwultiTy̑jθαtivθGyptimizℓtionG
zrȏlθmsUG2018SG 28

1618 wultiȏjθαtivθGSαhθεulingGofGℓnGkαtivθGnistrȋutionGxθtworkGlℓsθεGonGmoorεinℓtθεGyptimizℓtionGofG
SourαθGxθtworkGvoℓεUG2018SGbSGXbbb 14

1617 zrθfθrθnαθTsnspirθεGmoTovolutionℓryGklgorithmsG–ithGvoαℓlGzmkGyriθntθεGqoℓlG”θαtorsGforG
wℓnyTy̑jθαtivθGyptimizℓtionUG2018SG_SG_baWXT_baX] 6

1616 ZnGinεoorGrθεθploymθntGinGso’GαollθαtionGnθtworksdGℓGrθℓlGprototypingGusingGℓGhy̑riεG
zsTxSqkTsssT”pUG2018SG 6

1615 ’hθGZnGinεoorGεθploymθntGinGnvTso’GwithGθxpθrimθntℓlGvℓliεℓtionGusingGℓGpℓrtiαlθGswℓrmGℓlgorithmG
̑ℓsθεGonGthθGεiℓlθαtsGofGsongsUG2018SG 3

1614 ynGthθGzθrformℓnαθGofGwultiTy̑jθαtivθGostimℓtionGofGnistrȋutionGklgorithmsGforGmom̑inℓtoriℓlG
zrȏlθmsUG2018SG 7

1613 smprovingGthθGpθrformℓnαθGofGwyT}”TqywokGonGprȏlθmsGwithGmℓnyGȏjθαtivθsGusingG
tαhθ̑yαhθffGsαℓlℓrizℓtionsUG2018SG 1

1612 nℓtℓTεrivθnGℓnℓlysisGofGpℓrθtoGsθtGtopologyUG2018SG 2

1611 oxploringGthθGprȏℓ̑ilistiαGgrℓphiαGmoεθlGofGℓGhy̑riεGmultiTȏjθαtivθGlℓyθsiℓnGθstimℓtionGofG
εistrȋutionGℓlgorithmUG2018SGaZSGZYbTZ[Z 3

1610 kGεiθsθlGrθplℓαθmθntGstrℓtθgyGforGoffTgriεGsystθmsG̑ℓsθεGonGprogrθssivθGintroεuαtionGofGz”GℓnεG
̑ℓttθriθsdGknGsnεonθsiℓnGαℓsθGstuεyUG2018SGYYcSGXYXbTXYZY 32

1609 ’owℓrεsGℓGworθGqθnθrℓlGwℓnyTȏjθαtivθGovolutionℓryGyptimizθrUG2018SGZZ]TZ[_ 4
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1608 “sθGofG}θfθrθnαθGzointGSθtsGinGℓGnθαompositionTlℓsθεGwultiTy̑jθαtivθGovolutionℓryGklgorithmUG
2018SGZaYTZbZ

1607 smpℓαtsGofGαonstrℓintsGℓnεGαonstrℓintGhℓnεlingGstrℓtθgiθsGforGmultiTȏjθαtivθGmθαhℓniαℓlGεθsignG
prȏlθmsUG2018SG 1

1606 kGεθαompositionT̑ℓsθεGmultiTȏjθαtivθGoptimizℓtionGℓpproℓαhGαonsiεθringGmultiplθGprθfθrθnαθsG
withGrȏustGpθrformℓnαθUG2018SGaZSGY_ZTYbY 3

1605 smprovingGX̑yXokGtoGrℓnεlθG”ℓriousGShℓpθsGofGzℓrθtoGprontsUG2018SGZXXTZYY 4

1604 ’owℓrεsGvℓrgθTSαℓlθGwultiȏjθαtivθGyptimisℓtionGwithGℓGry̑riεGklgorithmGforGxonTεominℓtθεG
SortingUG2018SGZ[aTZ]b 2

1603 lℓlℓnαingGθnθrgyGαonsumptionGℓnεGriskGofGεθlℓyGinGhighGspθθεGtrℓinsdGkGthrθθTȏjθαtivθGrθℓlTtimθG
θαoTεrivingGℓlgorithmGwithGfuzzyGpℓrℓmθtθrsUG2018SGc]SG_]YT_ab 21

1602 knGsmprovθεGwyokVnGlℓsθεGonG}θfθrθnαθGnistℓnαθGforGSoftwℓrθGzrojθαtGzortfolioGyptimizℓtionUG
2018SGYWXbSGXTX_ 10

1601 kGprȏℓ̑ilityT̑ℓsθεGαoθvolvingGmultiTȏjθαtivθGℓlgorithmGforGℓntθnnℓGℓrrℓyGsynthθsisUG2018SGaZSGXabTXcX 4

1600 ss}GpiltθrGnθsignG“singGmonstrℓinθεGwultiȏjθαtivθGmuαkooGSθℓrαhGklgorithmUG2018SG 0

1599 knGimprovθεGvθrsionGofGℓGrθfθrθnαθT̑ℓsθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGsqnGRUG
2018SG 2

1598 zossȋilityG}ulθTlℓsθεGmlℓssifiαℓtionG“singGpunαtionGkpproximℓtionUG2018SG 1

1597 kGSurvθyGonGsnTvoopGpiltθrsGofGrighGoffiαiθnαyG”iεθoGmoεingGStℓnεℓrεUG2018SG 0

1596 UG2018SG

1595 ’hθrmℓlGθvolutionGofGrTrθlℓtθεGεθfθαtsGinGrGimplℓntθεGSidGfromGnℓnoTplℓtθlθtsGtoGmiαroTαrℓαksUG2018
SG

1594 wonitoringGthθGℓppliℓnαθsGusθεGinGhθℓlthGαℓrθGusingGwθεiαℓlGligGnℓtℓUG2018SG

1593 rℓrεGℓnεGSoftGnθαisionGnθαoεingG“singG”itθȓiGklgorithmUG2018SG

1592 mom̑inθεGoαonomiαGℓnεGomissionGvoℓεGnispℓtαhGSolutionG“singGlSkTzSyGry̑riεGklgorithmUG2018SG 1

1591 yutputGwθℓsurθmθntsGofGℓGrighlyGyvθrmoεθεG–T̑ℓnεGSourαθUG2018SG
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1590 ’hθGmompℓrℓtivθGkssθssmθntGofGmorrθαtivθGzℓrℓmθtθrsGforGkntinoisθGmonvolutionℓlGℓnεGlloαkG
moεθsUG2018SG

1589 swmo’GYWXbGmommittθθUG2018SG

1588 kεℓptivθGmontrolGofGSpℓαθαrℓftGwithGℓGmℓpturθεGxonTmoopθrℓtivθGy̑jθαtUG2018SG 0

1587 [mopyrightGnotiαθíUG2018SG

1586 SoowSGYWXbGmonfθrθnαθG”θnuθUG2018SG

1585 [mopyrightGnotiαθíUG2018SG

1584 uS’GYWXbG’ymUG2018SG

1583 montrolGnθsignGofGqyro–hθθlGSystθmGwithG”ℓriℓ̑lθGzℓrℓmθtθrsGxutℓtionGnℓmpingGmontrollθrUG2018SG

1582 SmℓrtGolθαtroniαG’rollθyGforGShoppingGwℓllUG2018SG 1

1581 vℓnεGmovθrGmlℓssifiαℓtionGofGpullGzolℓrimθtriαGzkvSk}GsmℓgθsGusingGnθαisionG’rθθG̑ℓsθεGonG
sntθnsityGℓnεG’θxturθGStℓtistiαℓlGpθℓturθsUG2018SG 0

1580 kuthorGsnεθxUG2018SG

1579 “nifiθεGwultiȏjθαtivθGyptimizℓtionGSαhθmθGforGkθroℓssistθεG”θhiαlθG’rℓjθαtoryGzlℓnningUG2018SG[XSGX]YXTX]ZW36

1578 kGrθfθrθnαθGεirθαtionGℓnεGθntropyG̑ℓsθεGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG
2018SGaWSGXWbTXZW 13

1577 knGℓnℓlysisGofGαontrolGpℓrℓmθtθrsGofGwyokVnGunεθrGtwoGεiffθrθntGoptimizℓtionGsαθnℓriosUG2018SGaWSGYYT[W 19

1576 snεiαℓtorTlℓsθεG”θrsusGkspθαtTlℓsθεGSθlθαtionGinGwultiTGℓnεGwℓnyTy̑jθαtivθGlioαhθmiαℓlG
yptimizℓtionUG2018SGY]bTY_c 4

1575 nθvθlopmθntGℓnεGnumθriαℓlGmoεθllingGofGℓGsupθrαhℓrgingGtθαhniquθGforGpositivθGεisplℓαθmθntG
θxpℓnεθrsUG2018SGX[WSGYWbTYX_ 15

1574 ovℓluℓtionGofGthθGmigrℓtθεGsolutionsGforGεistrȋutingGrθfθrθnαθGpointT̑ℓsθεGmultiTȏjθαtivθG
optimizℓtionGℓlgorithmsUG2018SG[_aSGa]WTa_] 3

1573 }θfθrθnαθGpointG̑ℓsθεGℓrαhivθεGmℓnyGȏjθαtivθGsimulℓtθεGℓnnθℓlingUG2018SG[_aSGaY]Ta[c 12
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1572 rθuristiαsGforGthθGliTy̑jθαtivθGnivθrsityGzrȏlθmUG2018SGXWbSGXcZTYW] 5

1571 punεℓmθntℓlsGofGovolutionℓryGyptimizℓtiondGSinglθTGℓnεGwultiȏjθαtivθGzrȏlθmsUG2018SGXTX_ 0

1570 kεℓptivθGrθgionGℓεjustmθntGtoGimprovθGthθG̑ℓlℓnαθGofGαonvθrgθnαθGℓnεGεivθrsityGinGwyokVnUG2018SG
aWSGacaTbXZ 9

1569 “tilizℓtionGofGmultiȏjθαtivθGoptimizℓtionGforGpulsθGtθstingGεℓtℓsθtGfromGℓGmyYToy}VsθquθstrℓtionG
fiθlεUG2018SGXaWSGY[[TY__ 9

1568 powySkkUG2018SGYaSGXT]W 29

1567 kGmultiTȏjθαtivθGℓnεGrȏustGoptimizℓtionGℓpproℓαhGforGsizingGℓnεGplℓαθmθntGofGz”GℓnεG̑ℓttθriθsGinG
offTgriεGsystθmsGfullyGopθrℓtθεG̑yGεiθsθlGgθnθrℓtorsdGknGsnεonθsiℓnGαℓsθGstuεyUG2018SGX_WSG[XWT[Yc 65

1566 knGimprovθεGxSqkTsssGℓlgorithmGwithGℓεℓptivθGmutℓtionGopθrℓtorGforGligGnℓtℓGoptimizℓtionG
prȏlθmsUG2018SGbbSG]aXT]b] 96

1565 knGsmprovθεGxonεominℓtθεGSortingGqθnθtiαGklgorithmGsssGwθthoεGforGSolvingGwultiȏjθαtivθG
–θℓponT’ℓrgθtGkssignmθntGzℓrtGsdG’hθG”ℓluθGofGpightθrGmom̑ℓtUG2018SGYWXbSGXTYZ 12

1564 wultiTy̑jθαtivθGyptimizℓtionGofGpuθlGsnjθαtionGzℓttθrnGforGℓGvightTnutyGniθsθlGonginθGthroughG
xumθriαℓlGSimulℓtionUG2018SGXXSGXWcZTXXWa 7

1563 kGstuεyGofGℓutomℓtiαGαlustθringG̑ℓsθεGonGθvolutionℓryGmℓnyTȏjθαtivθGoptimizℓtionUG2018SG 0

1562 kGtwoTstℓgθGℓpproℓαhGforGαom̑inθεGhθℓtGℓnεGpowθrGθαonomiαGθmissionGεispℓtαhdGmom̑iningG
multiTȏjθαtivθGoptimizℓtionGwithGintθgrℓtθεGεθαisionGmℓkingUG2018SGX_YSGYZaTY][ 101

1561 nistrȋutθεGxSqkTssGshℓringGθxtrθmθGnonTεominℓtθεGsolutionsUG2018SG 1

1560 zokdGzℓrℓllθlGovolutionℓryGklgorithmG̑yGSθpℓrℓtingGmonvθrgθnαθGℓnεGnivθrsityGforGvℓrgθTSαℓlθG
wultiTy̑jθαtivθGyptimizℓtionUG2018SG 11

1559 wultiGȏjθαtivθGtwoTstℓgθGℓssθm̑lyGflowGshopGwithGrθlθℓsθGtimθUG2018SGXY[SGYa_TYcY 19

1558 nθvθlopmθntGℓnεGmℓlȋrℓtionGofGynθGnimθnsionℓlGonginθGwoεθlGforGrℓrεwℓrθTsnT’hθTvoopG
kppliαℓtionsUG2018SG 11

1557 nθvθlopmθntGℓnεG”ℓliεℓtionGofGℓG’woTSitθGuinθtiαGwoεθlGforGxrZTSm}GovθrGmuTSSZTXZUGzℓrtGXUG
nθtℓilθεGqlȏℓlGuinθtiαsGnθvθlopmθntGlℓsθεGonGwθαhℓnistiαGmonsiεθrℓtionsUG2018SG[SGX[ZTXaX 12

1556 ovℓluℓtionGofGthθGimpℓαtsGofGhyεrologiαGmoεθlGαℓlȋrℓtionGmθthoεsGonGprθεiαtℓ̑ilityGofG
θαologiαℓllyTrθlθvℓntGhyεrologiαGinεiαθsUG2018SG]_[SGa]bTaaY 9

1555 kGgθnθTlθvθlGhy̑riεGsθℓrαhGfrℓmθworkGforGmultiȏjθαtivθGθvolutionℓryGoptimizℓtionUG2018SGZWSGa]cTaaZ 4
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1554 nθvθlopmθntGℓnεG”ℓliεℓtionGofGℓG’woTSitθGuinθtiαGwoεθlGforGxrZTSm}GovθrGmuTSSZTXZUGzℓrtGYUG
pullTSαℓlθGwoεθlG”ℓliεℓtionSGkSmGwoεθlGnθvθlopmθntSGℓnεGSm}TkSmGwoεθlGkppliαℓtionUG2018SG[SGXaYTXca 4

1553 kpplyingG”oroklGforGso’GsntrusionGnθtθαtionUG2018SGZ_ZTZa[ 2

1552 ’owℓrεsGℓGmorθGgθnθrℓlGmℓnyTȏjθαtivθGθvolutionℓryGoptimizθrGusingGmultiTinεiαℓtorGεθnsityG
θstimℓtionUG2018SG 1

1551 kGry̑riεGwθtℓhθuristiαGforGwultiTy̑jθαtivθGSαiθntifiαG–orkflowGSαhθεulingGinGℓGmlouεGonvironmθntUG
2018SGbSG]Zb 29

1550 knℓlysisGofGthθGoffθαtGofGzℓrℓmθtθrG”ℓriℓtionGonGℓGnynℓmiαGmostGpunαtionGforGnistrȋutθεGonθrgyG
}θsourαθsdGkGno}TmkwGmℓsθGStuεyUG2018SGbSGbb[ 4

1549 ontropyG̑ℓsθεGθvolutionℓryGℓlgorithmGwithGℓεℓptivθGrθfθrθnαθGpointsGforGmℓnyTȏjθαtivθG
optimizℓtionGprȏlθmsUG2018SG[_]SGYZYTY[a 17

1548 onθrgyGmostGyptimizℓtionGforG–ℓtθrGnistrȋutionGxθtworksG“singGnθmℓnεGzℓttθrnGℓnεGStorℓgθG
pℓαilitiθsUG2018SGXWSGXXXb 13

1547 knGθvolutionℓryG̑ℓsθεGfrℓmθworkGforGmℓnyTȏjθαtivθGoptimizℓtionGprȏlθmsUG2018SGZ]SGXbW]TXbYb 1

1546 yptimℓlGrθsθrvoirGopθrℓtionGusingGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmsGforGpotθntiℓlGθstuℓrinθG
θutrophiαℓtionGαontrolUG2018SGYYZSGa]bTaaW 25

1545 lθnαhmℓrkingGmultiȏjθαtivθGθvolutionℓryGℓlgorithmsGℓnεGαonstrℓintGhℓnεlingGtθαhniquθsGonGℓG
rθℓlTworlεGαℓrGstruαturθGεθsignGoptimizℓtionG̑θnαhmℓrkGprȏlθmUG2018SG 8

1544 kGmultiTȏjθαtivθGθvolutionℓryGhypθrThθuristiαG̑ℓsθεGonGmultiplθGinεiαℓtorT̑ℓsθεGεθnsityG
θstimℓtorsUG2018SG 8

1543 kGαoopθrℓtivθGαoTθvolutionℓryGℓlgorithmGforGlℓrgθTsαℓlθGmultiTȏjθαtivθGoptimizℓtionGprȏlθmsUG
2018SG 11

1542 zrθfθrθnαθT̑ℓsθεGθvolutionℓryGℓlgorithmGforGℓirportGsurfℓαθGopθrℓtionsUG2018SGcXSGYc_TZX_ 11

1541 UG2018SG][SGYY]aTYYaZ 10

1540 ovolutionℓryGwℓnyTy̑jθαtivθGyptimizℓtiondGkGmompℓrℓtivθGStuεyGofGthθGStℓtθTofTthθTkrtUG2018SG_SGY_Xc[TY_YX[83

1539 wultiȏjθαtivθGℓεℓptivθGsym̑iotiαGorgℓnismsGsθℓrαhGforGtrussGoptimizℓtionGprȏlθmsUG2018SGX_XSGZcbT[X[ 53

1538 kspθαtsGofGsolutionGofGthθGprȏlθmGofGthθGshootingGpℓrℓmθtθrsGoptimizℓtionGusingGmoεifiαℓtionsGofG
thθGθvolutionℓryGℓlgorithmUG2018SG

1537 ’owℓrεsGℓGsmℓllGεivθrsθGpℓrθtoToptimℓlGsolutionsGsθtGgθnθrℓtorGforGmultiȏjθαtivθGoptimizℓtionG
prȏlθmsUG2018SG
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1536 zrθfθrθnαθT̑ℓsθεGθvolutionℓryGℓlgorithmsGforGmℓnyTȏjθαtivθGmissionGplℓnningGofGℓgilθGθℓrthG
ȏsθrvℓtionGsℓtθllitθsUG2018SG 1

1535 lioTinspirθεGℓpproℓαhθsGtoGℓnomℓlyGℓnεGintrusionGεθtθαtionUG2018SG 1

1534 nuℓlTgriεGmoεθlGofGwyokVnGforGθvolutionℓryGαonstrℓinθεGmultiȏjθαtivθGoptimizℓtionUG2018SG 3

1533 kGpℓrℓmθtθrlθssGεθαompositionT̑ℓsθεGθvolutionℓryGmultiTȏjθαtivθGℓlgorithmUG2018SG 2

1532 xonTεominℓtθεGSortingGlℓsθεGwultiVwℓnyTy̑jθαtivθGyptimizℓtiondG’woGnθαℓεθsGofG}θsθℓrαhGℓnεG
kppliαℓtionUG2018SGXTY[ 7

1531 mruεθGoilGrθfinθryGsαhθεulingUG2018SG 1

1530 wultiȏjθαtivθGspℓrsθGθnsθm̑lθGlθℓrningG̑yGmθℓnsGofGθvolutionℓryGℓlgorithmsUG2018SGXXXSGb_TXWW 22

1529 wultiTȏjθαtivθGjȏGshopGsαhθεulingGusingGiTxSqkTsssUG2018SG 1

1528 sntθgrℓtingGrθgionGprθfθrθnαθsGinGmultiȏjθαtivθGθvolutionℓryGℓlgorithmsG̑ℓsθεGonGεθαompositionUG
2018SG 2

1527 ynGthθGimportℓnαθGofGisolℓtθεGinfθℓsȋlθGsolutionsGinGthθGmℓnyTȏjθαtivθGαonstrℓinθεGxSqkTsssUG2018
SGYYaSGXW[ZZ] 6

1526 woεθlingGℓnεGmom̑inθεGkppliαℓtionGofGyrthogonℓlGmhℓotiαGxSqkTssGℓnεGsmprovθεG’yzSsSGtoG
yptimizθGℓGmonαθptuℓlGryεrologiαℓlGwoεθlUG2018SGZYSGZabXTZacc 14

1525 wultiTinεiαℓtorGlℓαtθriℓlGporℓgingGklgorithmGwithGurigingGwoεθlGforGwℓnyTy̑jθαtivθGyptimizℓtionUG
2018SG]ZWT]Zc 1

1524 kGnθαompositionGlℓsθεGovolutionℓryGklgorithmGwithGknglθGzθnℓltyGSθlθαtionGStrℓtθgyGforG
wℓnyTy̑jθαtivθGyptimizℓtionUG2018SG]_XT]aX 1

1523 kGtutoriℓlGonGmultiȏjθαtivθGoptimizℓtiondGfunεℓmθntℓlsGℓnεGθvolutionℓryGmθthoεsUG2018SGXaSG]b]T_Wc 219

1522 kεℓptivθGεθαompositionT̑ℓsθεGθvolutionℓryGℓpproℓαhGforGmultiȏjθαtivθGspℓrsθGrθαonstruαtionUG
2018SG[_YSGX[XTX]c 15

1521 qlySdGqθnθrℓlizθεGlθstGyrεθrGSortGℓlgorithmGforGnonTεominℓtθεGsortingUG2018SG[ZSGY[[TY_[ 13

1520 ynGSαℓlℓ̑lθGwultiȏjθαtivθG’θstGzrȏlθmsG–ithGrℓrεlyGnominℓtθεGlounεℓriθsUGIEEE Transactions on 
Evolutionary ComputationSG2019SGYZSGYXaTYZX 15.6 37

1519 monstrℓinθεGwultiTȏjθαtivθGovolutionℓryGklgorithmUG2019SGb]TXXb 1
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1518 UGIEEE Transactions on Evolutionary ComputationSG2019SGYZSGX]_TX_c 15.6 6

1517 ovolutionℓryGℓnεGSwℓrmGsntθlligθnαθGklgorithmsUG2019SG 23

1516 GKsó{rmGSno}KGRâ��knGsnεiαℓtorGforGwultiGℓnεGwℓnyTy̑jθαtivθGyptimizℓtionUGIEEE Transactions on 
Evolutionary ComputationSG2019SGYZSGZ[_TZ]Y 15.6 71

1515 wultiȏjθαtivθTlℓsθεGSpℓrsθG}θprθsθntℓtionGmlℓssifiθrGforGrypθrspθαtrℓlGsmℓgθryG“singGvimitθεG
SℓmplθsUG2019SG]aSGYZcTY[c 15

1514 kGxθwGnominℓnαθGwθthoεGlℓsθεGonGoxpℓnεingGnominℓtθεGkrθℓGforGwℓnyTy̑jθαtivθGyptimizℓtionUG
2019SGZZSGXc]cWWb 2

1513 onθrgyTGℓnεGvℓ̑orTkwℓrθGzroεuαtionGSαhθεulingGforGsnεustriℓlGnθmℓnεG}θsponsθG“singGkεℓptivθG
wultiȏjθαtivθGwθmθtiαGklgorithmUG2019SGX]SGc[YTc]Z 26

1512 kG}θviθwGofGpθℓturθsGℓnεGvimitℓtionsGofGoxistingGSαℓlℓ̑lθGwultiȏjθαtivθG’θstGSuitθsUGIEEE 
Transactions on Evolutionary ComputationSG2019SGYZSGXZWTX[Y 15.6 22

1511 kGwultiȏjθαtivθGovolutionℓryGklgorithmGlℓsθεGonGmoorεinℓtθG’rℓnsformℓtionUG2019SG[cSGYaZYTYa[Z 13

1510 knGovθrviθwGonGθvolutionℓryGℓlgorithmsGforGmℓnyTȏjθαtivθGoptimizℓtionGprȏlθmsUG2019SGcSGθXY_a 5

1509 kεℓptivθGSortingTlℓsθεGovolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionUGIEEE Transactions 
on Evolutionary ComputationSG2019SGYZSGY[aTY]a 15.6 28

1508 wultiȏjθαtivθGℓnεGsntθrℓαtivθGqθnθtiαGklgorithmsGforG–θightG’uningGofGℓGwoεθlGzrθεiαtivθG
montrolTlℓsθεGwotionGmuθingGklgorithmUG2019SG[cSGZ[aXTZ[bX 35

1507 kGfℓstGtwoTȏjθαtivθGεiffθrθntiℓlGθvolutionGforGthθGtwoTȏjθαtivθGαovθrℓgθGprȏlθmGofG–SxsUG2019SG
XXSGbcTXWa 5

1506 kGmultiTȏjθαtivθGmigrℓtingG̑irεsGoptimizℓtionGℓlgorithmGforGthθGhy̑riεGflowshopGrθsαhθεulingG
prȏlθmUG2019SGYZSGbXWXTbXYc 10

1505 kGStrθngthθnθεGnominℓnαθG}θlℓtionGmonsiεθringGmonvθrgθnαθGℓnεGnivθrsityGforGovolutionℓryG
wℓnyTy̑jθαtivθGyptimizℓtionUGIEEE Transactions on Evolutionary ComputationSG2019SGYZSGZZXTZ[] 15.6 101

1504 kGmlustθringTlℓsθεGovolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsUGIEEE 
Transactions on Evolutionary ComputationSG2019SGYZSGZcXT[W] 15.6 45

1503 UGIEEE Transactions on Evolutionary ComputationSG2019SGYZSGZ_XTZa] 15.6 51

1502 vθℓrningGtoGnθαomposθdGkGzℓrℓεigmGforGnθαompositionTlℓsθεGwultiȏjθαtivθGyptimizℓtionUGIEEE 
Transactions on Evolutionary ComputationSG2019SGYZSGZa_TZcW 15.6 43

1501 “sθrTprθfθrθnαθG̑ℓsθεGεθαompositionGinGwyokVnGwithoutGusingGℓnGiεθℓlGpointUG2019SG[[SG]caT_XX 25
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1500 knGovolutionℓryGklgorithmGlℓsθεGonGwinkowskiGnistℓnαθGforGwℓnyTy̑jθαtivθGyptimizℓtionUG2019SG
[cSGZc_bTZcac 55

1499 kεℓptivθGwultiȏjθαtivθGniffθrθntiℓlGovolutionG–ithG}θfθrθnαθGkxisG”iαinityGwθαhℓnismUG2019SG[cSGZ]aXTZ]b] 28

1498 kGmlustθringTlℓsθεGkεℓptivθGovolutionℓryGklgorithmGforGwultiȏjθαtivθGyptimizℓtionG–ithGsrrθgulℓrG
zℓrθtoGprontsUG2019SG[cSGYa]bTYaaW 50

1497 zopulℓtionGnynℓmiαsGsnεiαℓtorsGforGovolutionℓryGwℓnyTy̑jθαtivθGyptimizℓtionUG2019SGY_XTYaX 1

1496 kGry̑riεGSurrogℓtθTkssistθεGovolutionℓryGklgorithmGforGmomputℓtionℓllyGoxpθnsivθG
wℓnyTy̑jθαtivθGyptimizℓtionUG2019SG 3

1495 “singGzlℓtowyGtoGSolvθGwultiTy̑jθαtivθGyptimizℓtionGzrȏlθmsGinGkppliαℓtionsdGkGmℓsθGStuεyGonG
pθℓturθGSθlθαtionUG2019SG 5

1494 }θfθrθnαθsGorGzrθfθrθnαθsGâ��G}θthinkingGwℓnyTȏjθαtivθGovolutionℓryGyptimizℓtionUG2019SG 7

1493 SurrogℓtθTkssistθεGoxpθnsivθGwℓnyTy̑jθαtivθGyptimizℓtionG̑yGwoεθlGpusionUG2019SG 3

1492 kGxiαhingGwultiTȏjθαtivθGrℓrmonyGSθℓrαhGklgorithmGforGwultimoεℓlGwultiTȏjθαtivθGzrȏlθmsUG
2019SG 7

1491 kGzθrformℓnαθGonhℓnαθεGxiαhingGwultiTȏjθαtivθGlℓtGℓlgorithmGforGwultimoεℓlGwultiTȏjθαtivθG
zrȏlθmsUG2019SG 4

1490 UG2019SG 6

1489 kGpℓstGkpproℓαhGofGzrovisioningG”irtuℓlGwℓαhinθsG̑yG“singGsmℓgθGmontθntGSimilℓrityGinGmlouεUG2019SG
aSG[]WccT[]XWc 1

1488 }θturnSGnivθrsifiαℓtionGℓnεG}iskGinGmryptoαurrθnαyGzortfoliosGusingGnθθpG}θαurrθntGxθurℓlG
xθtworksGℓnεGwultiTy̑jθαtivθGovolutionℓryGklgorithmsUG2019SG 2

1487 SystθmℓtiαGsnitiℓlizℓtionGkpproℓαhθsGforGzortfolioGyptimizℓtionGzrȏlθmsUG2019SGaSG]aaacT]aac[ 4

1486 punαtionGmhℓinTlℓsθεGwissionGzlℓnningGwθthoεGforGry̑riεGmom̑ℓtGSoSUG2019SGaSGXWW[]ZTXWW[__ 1

1485 }θgulℓrGzℓrθtoGprontGShℓpθGisGnotG}θℓlistiαUG2019SG 14

1484 kGwultiTinεiαℓtorG̑ℓsθεGSθlθαtionGStrℓtθgyGforGovolutionℓryGwℓnyTȏjθαtivθGyptimizℓtionUG2019SG 2

1483 wwTxkowyGdGwultimoεℓlGxθigh̑orhooεTsθnsitivθGkrαhivθεGovolutionℓryGwℓnyTȏjθαtivθG
yptimizℓtionGklgorithmUG2019SG 3
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1482 kGnovθlGpℓrtiαlθGswℓrmGoptimizθrGforGmℓnyTȏjθαtivθGoptimizℓtionUG2019SG 2

1481 Stℓ̑ilizingGwoεθlGzrθεiαtivθGmontrolGwithGyptimizθεG’θrminℓlGSℓmplθG–θightGforGwotionGmuθingG
klgorithmUG2019SG 1

1480 kGnovθlGmultiTȏjθαtivθGαompθtitivθGswℓrmGoptimizℓtionGℓlgorithmGforGmultiTmoεℓlGmultiGȏjθαtivθG
prȏlθmsUG2019SG 2

1479 moopθrℓtivθG̑ℓsθεGhypθrThθuristiαGforGmℓnyTȏjθαtivθGoptimizℓtionUG2019SG 4

1478 kGmultiȏjθαtivθGmθtℓhθuristiαGℓpproℓαhGforGmorphologiαℓlGfiltθrsGonGmℓnyTαorθGℓrαhitθαturθsUG
2019SGY_SGZbZTZca 3

1477 kGnovθlGℓggrθgℓtionT̑ℓsθεGεominℓnαθGforGzℓrθtoT̑ℓsθεGθvolutionℓryGℓlgorithmsGtoGαonfigurθG
softwℓrθGproεuαtGlinθsUG2019SGZ_[SGZYT[b 4

1476 wultiTy̑jθαtivθGSαhθεulingGforGSαiθntifiαG–orkflowsGonGmlouεGwithGzθθrTtoTzθθrGmlustθringUG2019SG 1

1475 UG2019SGaSGacYaaTacYb_ 3

1474 kGmultiTȏjθαtivθGmultiTfℓαtoriℓlGθvolutionℓryGℓlgorithmGwithGrθfθrθnαθTpointT̑ℓsθεGℓpproℓαhUG2019
SG 5

1473 nistrȋutθεGxSqkTssGShℓringGoxtrθmθGxonTεominℓtθεGSolutionsGforGsmprovingGkααurℓαyGℓnεG
kαhiθvingGSpθθεTupUG2019SG 2

1472 wultiȏjθαtivθG}θsθrvoirGypθrℓtionGyptimizℓtionG“singGsmprovθεGwultiȏjθαtivθGnynℓmiαG
zrogrℓmmingGlℓsθεGonG}θfθrθnαθGvinθsUG2019SGaSGXWZ[aZTXWZ[b[ 14

1471 knGℓεℓptivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGnonTθuαliεθℓnGgθomθtryGforGmℓnyTȏjθαtivθG
optimizℓtionUG2019SG 11

1470 knGyppositionTlℓsθεGovolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionGwithGkεℓptivθG
mlustθringGwθαhℓnismUG2019SGYWXcSG]XY_YZc 1

1469 onθrgyGmonsumptionGknℓlysisGℓnεGyptimizℓtionGofGthθGnθθpTSθℓGSθlfTSustℓiningGzrofilθGluoyUG2019SG
XYSGYZX_ 6

1468 knGoffθαtivθGkpproℓαhGforGthθGwultiȏjθαtivθG}θgionℓlGvowTmℓȓonGvoαℓtionT}outingGzrȏlθmUG
2019SGX_SG 14

1467 wultiTȏjθαtivθGoptimisℓtionGofGspθαiθsGεistrȋutionGmoεθlsGforGrivθrGmℓnℓgθmθntUG2019SGX_ZSGXX[b_Z 4

1466 nivθrsityGkssθssmθntGofGwultiTy̑jθαtivθGovolutionℓryGklgorithmsdGzθrformℓnαθGwθtriαGℓnεG
lθnαhmℓrkGzrȏlθmsG[}θsθℓrαhGprontiθríUG2019SGX[SG_XTa[ 41

1465 kGmultiȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGεθαompositionGforGhy̑riεGflowshopGgrθθnG
sαhθεulingGprȏlθmUG2019SGXZ_SGZY]TZ[[ 48
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1464 ovℓluℓtionGofGthθGrθliℓ̑ilityGofGℓGhθℓtGℓnεGmℓssGtrℓnsfθrGmoεθlGinGhygrosαopiαGmℓtθriℓlUG2019SGX[YSGXXbY]b 11

1463 kGpℓrℓmθtriαGinvθstigℓtionGofGzlsGℓnεGkkSpGsαℓlℓrizℓtionsUG2019SG

1462 niffθrθntiℓlGθvolutionGforGmultiTmoεℓlGmultiTȏjθαtivθGprȏlθmsUG2019SG 5

1461 puzzyGrulθT̑ℓsθεGrθliℓ̑ilityGℓnℓlysisGusingGxSqkTssUG2019SGXWSGc]ZTcaY 3

1460 niffθrθntiℓlGθvolutionG̑ℓsθεGonGrθinforαθmθntGlθℓrningGwithGfitnθssGrℓnkingGforGsolvingGmultimoεℓlG
multiȏjθαtivθGprȏlθmsUG2019SG[cSGYZ[TY[[ 36

1459 kG’woTonginθGintθrℓαtionGεrivθnGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmGwithGfθℓsȋilityTℓwℓrθG
ℓεℓptℓtionUG2019SGbYSGXW]]bb 2

1458 ’hθrmℓlGoptimizℓtionGofGℓGkirigℓmiTpℓttθrnθεGwθℓrℓ̑lθGlithiumTionG̑ℓttθryG̑ℓsθεGonGℓGnovθlGεθsignG
ofGαompositθGphℓsθGαhℓngθGmℓtθriℓlUG2019SGX_XSGXX[X[X 16

1457 kGSurrogℓtθTkssistθεGsmprovθεGwℓnyTy̑jθαtivθGovolutionℓryGklgorithmUG2019SG_cTab

1456 kGmultiαritθriℓGintθgrℓlGfrℓmθworkGforGℓgθntT̑ℓsθεGmoεθlGαℓlȋrℓtionGusingGθvolutionℓryG
multiȏjθαtivθGoptimizℓtionGℓnεGnθtworkT̑ℓsθεGvisuℓlizℓtionUG2019SGXY[SGXXZXXX 12

1455 knGimprovθεGxSqkYGtoGsolvθGℓG̑iTȏjθαtivθGoptimizℓtionGprȏlθmGofGmultiTstℓtθGθlθαtroniαG
trℓnsℓαtionGnθtworkUG2019SGXcXSGXW_]ab 17

1454 monstrℓinθεGmultiTȏjθαtivθGoptimizℓtionGℓlgorithmsdG}θviθwGℓnεGαompℓrisonGwithGℓppliαℓtionGinG
rθinforαθεGαonαrθtθGstruαturθsUG2019SGbZSGXW]_ZX 44

1453 yptimisℓtionGofGαropGαonfigurℓtionGusingGxSqkTsssGwithGαℓtθgoriαℓlGgθnθtiαGopθrℓtorsUG2019SG 1

1452 qθnθrℓlizθεGinαrθmθntℓlGorthℓntGsθℓrαhUG2019SG

1451 offiαiθntGαomputℓtionGofGθxpθαtθεGhypθrvolumθGimprovθmθntGusingG̑oxGεθαompositionG
ℓlgorithmsUG2019SGa]SGZTZ[ 14

1450 ypθrℓtionℓlGεθαompositionGforGlℓrgθGsαℓlθGmultiTȏjθαtivθGoptimizℓtionGprȏlθmsUG2019SG 4

1449 knGovolutionℓryGklgorithmGlℓsθεGonGwultiTopθrℓtorGonsθm̑lθGforGwultiTȏjθαtivθGyptimizℓtionUG
2019SGX[TY[

1448 zℓrθtoGθffiαiθntGmultiTȏjθαtivθG̑lℓαkT̑oxGtθstGαℓsθGsθlθαtionGforGsimulℓtionT̑ℓsθεGtθstingUG2019SG
XX[SGXZaTX][ 10

1447 kGmultiTpopulℓtionGθvolutionℓryGℓlgorithmGwithGsinglθTȏjθαtivθGguiεθGforGmℓnyTȏjθαtivθG
optimizℓtionUG2019SG]WZSGZcT_W 10
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1446 mompℓrisonGofGwultiTy̑jθαtivθGovolutionℓryGklgorithmsGtoGSolvθGthθGwoεulℓrGmθllGnθsignGzrȏlθmG
forGxovθlGlioαℓtℓlysisUG2019SGaSGZ_X 15

1445 wultiȏjθαtivθGqθnθtiαGklgorithmTlℓsθεGyptimizℓtionGofGzsnGmontrollθrGzℓrℓmθtθrsGforGpuθlGmθllG
”oltℓgθGℓnεGpuθlG“tilizℓtionUG2019SGXXSGZYcW 6

1444 knGkεℓptℓtivθG}θfθrθnαθG”θαtorGlℓsθεGovolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionUG
2019SGaSGbW]W_TbW]Xb 4

1443 –irθlθssGSθnsorGxθtworkGnθploymθntGyptimizℓtionG“singG}θfθrθnαθTzointTlℓsθεGxonTεominℓtθεG
SortingGkpproℓαhGOxSqkTsssPUG2019SGXYb[SGWXYW_Z 3

1442 xonTεominℓtθεGsortingG̑ℓsθεGzSyGℓlgorithmGforGworkflowGtℓskGsαhθεulingGinGαlouεGαomputingG
systθmsUG2019SGZaSG_bWXT_bXZ 2

1441 zθrformℓnαθGimprovθmθntGofGθnθrgyGαonsumptionSGpℓssθngθrGtimθGℓnεGrȏustnθssGinGmθtroG
systθmsdGkGmultiTȏjθαtivθGtimθtℓ̑lθGoptimizℓtionGℓpproℓαhUG2019SGXZaSGXW_Wa_ 9

1440 wiαrogriεGαom̑inθεGpowθrThθℓtGθαonomiαTθmissionGεispℓtαhGαonsiεθringGstoαhℓstiαGrθnθwℓ̑lθG
θnθrgyGrθsourαθsSGpowθrGpurαhℓsθGℓnεGθmissionGtℓxUG2019SGYWWSGXXYWcW 31

1439 kutomℓtiαGαℓlȋrℓtionGofGS–wwGusingGxSqkTsssGℓnεGthθGθffθαtsGofGεθlinθℓtionGsαℓlθGonGℓnGuȓℓnG
αℓtαhmθntUG2019SGYXSGabXTaca 6

1438 wyokG̑ℓsθεGmθmθtiαGℓlgorithmsGforGmultiTȏjθαtivθGsℓtθllitθGrℓngθGsαhθεulingGprȏlθmUG2019SG]WSGXWW]a_ 19

1437 vinθTprioritizθεGθnvironmθntℓlGsθlθαtionGℓnεGnormℓlizℓtionGsαhθmθGforGmℓnyTȏjθαtivθGoptimizℓtionG
usingGrθfθrθnαθTlinθsT̑ℓsθεGfrℓmθworkUG2019SG]XSGXWW]cY 9

1436 pinεingGnθθεlθsGinGℓGhℓystℓαkdGvθvθrℓgingGαoTαhℓngθGεθpθnεθnαiθsGtoGrθαommθnεGrθfℓαtoringsUG
2019SGX]bSGXXW[YW 5

1435 knGsmprovθεG”θrsionGofGnwyokT˛µmGforGwℓnyTȏjθαtivθGoptimizℓtionGzrȏlθmsdGsnwyokT˛µmUG2019SG 1

1434 SθℓrαhGkααθlθrℓtionGofGovolutionℓryGwultiTy̑jθαtivθGyptimizℓtionG“singGℓnGostimℓtθεGmonvθrgθnαθG
zointUG2019SGaSGXYc 6

1433 knGintθlligθntGmθthoεologyGtoGimprovθGεistrȋutionGsystθmGopθrℓtionℓlGpℓrℓmθtθrsGutilisingGsmℓrtG
invθrtθrGfunαtionℓlitiθsGofGz”GsourαθsUG2019SGYWXcSG[accT[bWZ 2

1432 ry̑riεGxSqkTssG̑ℓsθεGεθαisionTmℓkingGinGfuzzyGmultiTȏjθαtivθGrθliℓ̑ilityGoptimizℓtionGprȏlθmUG
2019SGXSGX 1

1431 jwθtℓlzydGkGzythonGfrℓmθworkGforGmultiTȏjθαtivθGoptimizℓtionGwithGmθtℓhθuristiαsUG2019SG]XSGXWW]cb 64

1430 zrθssurθGpointGεrivθnGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG2019SG]XSGXWW]cc 3

1429 knGℓεℓptivθGmultiTȏjθαtivθGℓlgorithmG̑ℓsθεGonGεθαompositionGℓnεGlℓrgθGnθigh̑orhooεGsθℓrαhGforG
ℓGgrθθnGmℓαhinθGsαhθεulingGprȏlθmUG2019SG]XSGXWW_WX 24
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1428 klloαℓtionGofGsnformℓtionGqrℓnulℓritydGkGwultiTy̑jθαtivθGovolutionℓryGyptimizℓtionG“singGmonfliαtG
snformℓtionUG2019SG 0

1427 oxpliαitGmontrolGofGsmpliαitGzℓrℓllθlismGinGnθαompositionTlℓsθεGovolutionℓryGwℓnyTy̑jθαtivθG
yptimizℓtionGklgorithmsG[}θsθℓrαhGprontiθríUG2019SGX[SG]YT_[ 3

1426 kGwℓnyTȏjθαtivθGpθℓturθGSθlθαtionGklgorithmGforGwultiTlℓ̑θlGmlℓssifiαℓtionGlℓsθεGonG
momputℓtionℓlGmomplθxityGofGpθℓturθsUG2019SG 6

1425 kGpℓrθtoT̑ℓsθεGθvolutionℓryGℓlgorithmGusingGεθαompositionGℓnεGtrunαℓtionGforGεynℓmiαG
multiTȏjθαtivθGoptimizℓtionUG2019SGb]SGXW]_aZ 19

1424 –θ̑GsθrviαθGkzsGrθαommθnεℓtionGforGℓutomℓtθεGmℓshupGαrθℓtionGusingGmultiTȏjθαtivθG
θvolutionℓryGsθℓrαhUG2019SGb]SGXW]bZW 21

1423 wℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGℓεℓptivθGwθightθεGεθαompositionUG2019SGb[SGXW]aZX 9

1422 –inεTSolℓrTryεroGpowθrGoptimℓlGsαhθεulingGmoεθlG̑ℓsθεGonGmultiTȏjθαtivθGεrℓgonflyGℓlgorithmUG
2019SGX]bSG_YXaT_YY[ 13

1421 kGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmGinαorporℓtingGεθαisionGmℓkθrNsGprθfθrθnαθGℓnεGitsG
ℓppliαℓtionGtoGmℓnℓgθmθntGofGthθGθlθαtriαityGεistrȋutionGnθtworkUG2019SGY_SGX_]TXb_ 2

1420 ’woTvℓyθrθεG–θightG”θαtorGSpθαifiαℓtionGinGnθαompositionTlℓsθεGwultiTy̑jθαtivθGklgorithmsGforG
wℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsUG2019SG 4

1419 }unningG’imθGknℓlysisGofGwyokVnGonGzsθuεoTloolθℓnGpunαtionsUG2021SG]XSG]XZWT]X[X 4

1418 knGkpproℓαhGforGxonTεominℓtionGvθvθlG“pεℓtθGzrȏlθmGinGStθℓεyTStℓtθGovolutionℓryGklgorithmsG
–ithGzℓrℓllθlismUG2019SG 1

1417 knGkεℓptivθGzℓrℓmθtθrG’uningGStrℓtθgyGforGwℓnyTȏjθαtivθGovolutionℓryGklgorithmUG2019SG 1

1416 kGwultiȏjθαtivθG’θstGSuitθGwithGrθxℓgonGzℓrθtoGprontsGℓnεG”ℓriousGpθℓsȋlθG}θgionsUG2019SG

1415 SurvθyGonGwultiTy̑jθαtivθGovolutionℓryGklgorithmsUG2019SGXYbbSGWXYW]a 6

1414 snαorporℓtingGmθtθrisGzℓrȋusGzrθfθrθnαθsGinGwultiȏjθαtivθG”irtuℓlGwℓαhinθGzlℓαθmθntUG2019SGaSG]ccb[T]cccb 5

1413 vθvθrℓgingGqℓussiℓnGzroαθssG}θgrθssionGℓnεGwℓnyTy̑jθαtivθGyptimizℓtionG’hroughG”otingGSαorθsG
forGpℓultGsεθntifiαℓtionUG2019SGaSGc[[bXTc[[c_ 4

1412 kGry̑riεGwℓnyTy̑jθαtivθGovolutionℓryGklgorithmG–ithG}θgionGzrθfθrθnαθGforGnθαisionGwℓkθrsUG
2019SGaSGXXa_ccTXXaaX] 3

1411 kGxθwGSθlθαtionGStrℓtθgyGforGnθαompositionT̑ℓsθεGovolutionℓryGwℓnyTy̑jθαtivθGyptimizℓtionUG
2019SG 2
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1410 }θsθℓrαhGonGthθGwultiTȏjθαtivθGyptimizℓtionGofGmhinℓNsGpinℓnαiℓlGsnεustriℓlGStruαturθGlℓsθεGonGthθG
ovolutionℓryGklgorithmUG2019SG

1409 kGSαℓlℓ̑lθGwultimoεℓlGwultiȏjθαtivθG’θstGzrȏlθmUG2019SG 16

1408 ”θhiαlθGplθθtGwℓintθnℓnαθGSαhθεulingGyptimizℓtionG̑yGwultiTȏjθαtivθGovolutionℓryGklgorithmsUG
2019SG 3

1407 kεℓptℓtionGofG}θfθrθnαθG”θαtorsGforGovolutionℓryGwℓnyTȏjθαtivθGyptimizℓtionGofGzrȏlθmsGwithG
srrθgulℓrGzℓrθtoGprontsUG2019SG 8

1406 kGxθwGzrθεiαtionGkpproℓαhGforGnynℓmiαGwultiȏjθαtivθGyptimizℓtionUG2019SG 3

1405 ’hθGgÌ�TεominℓnαθG}θlℓtionGforGzrθfθrθnαθTlℓsθεGovolutionℓryGwultiTy̑jθαtivθGyptimizℓtionUG2019SG 2

1404 ’θstingGθxtθnεθεGfinitθGstℓtθGmℓαhinθsGusingGxSqkTsssUG2019SG 1

1403 knGimprovθεGproαθεurθGtoGimplθmθntGxSqkTsssGinGαoorεinℓtθGwℓstθGmℓnℓgθmθntGforGuȓℓnG
ℓgglomθrℓtionUG2019SGZaSGXX_XTXX_c 3

1402 kGrθviθwGofGmultiTȏjθαtivθGoptimisℓtionGℓnεGεθαisionGmℓkingGusingGθvolutionℓryGℓlgorithmsUG2019SG
X[SG_c 13

1401 kGsθtGofGnθwGmultiTGℓnεGmℓnyTȏjθαtivθGtθstGprȏlθmsGforGαontinuousGoptimizℓtionGℓnεGℓG
αomprθhθnsivθGθxpθrimθntℓlGθvℓluℓtionUG2019SGYa_SGXW]TXYc 2

1400 zrθfθrθnαθT̑ℓsθεGθvolutionℓryGmultiTȏjθαtivθGoptimizℓtionGinGshipGwθℓthθrGroutingUG2019SGb[SGXW]a[Y 23

1399 lθnαhmℓrkingGℓlgorithmsGfromGthθGplℓtypusGfrℓmθworkGonGthθG̑iȏjθαtivθG̑̑ȏT̑iȏjGtθst̑θεUG
2019SG 5

1398 zlℓyθrsNGsθlθαtionGforG̑ℓskθt̑ℓllGtθℓmsSGthroughGzθrformℓnαθGsnεθxG}ℓtingSGusingGmultiȏjθαtivθG
θvolutionℓryGℓlgorithmsUG2019SGX[SGθWYYXY]b 5

1397 vθℓrningGhumℓnTunεθrstℓnεℓ̑lθGmoεθlsGforGthθGhθℓlthGℓssθssmθntGofGviTionG̑ℓttθriθsGviℓG
wultiTy̑jθαtivθGqθnθtiαGzrogrℓmmingUG2019SGb_SGXTXW 5

1396 krαhivθrGθffθαtsGonGthθGpθrformℓnαθGofGstℓtθTofTthθTℓrtGmultiTGℓnεGmℓnyTȏjθαtivθGθvolutionℓryG
ℓlgorithmsUG2019SG 4

1395 kGmouplingGkpproℓαhG–ithGqSyTlpykGforGwℓnyTy̑jθαtivθGyptimizℓtionUG2019SGaSGXYWY[bTXYWY_X 3

1394 kGNphylogθnyTℓwℓrθNGmultiTȏjθαtivθGoptimizℓtionGℓpproℓαhGforGαomputingGwSkUG2019SG 3

1393 yptimisℓtionGfrℓmθworkGforGεistinαtivθGvθrtiαℓlGℓxisGwinεGtuȓinθG̑lℓεθGgθnθrℓtionGusingGhy̑riεG
multiTȏjθαtivθGgθnθtiαGℓlgorithmsGMGεθθpGnθurℓlGnθtworksUG2019SG

(2019-2019)

49



1392 kGlinℓryGxSqkTsssGforG“nsupθrvisθεGlℓnεGSθlθαtionGinGrypθrTspθαtrℓlGSℓtθllitθGsmℓgθsUG2019SG 5

1391 kGxovθlGkεℓptivθGwultiTy̑jθαtivθGzℓrtiαlθGSwℓrmGyptimizℓtionGlℓsθεGonGnθαompositionGℓnεG
nominℓnαθGforGvongTtθrmGqθnθrℓtionGSαhθεulingGofGmℓsαℓεθGryεropowθrGSystθmUG2019SGZZSG[WWaT[WY_ 4

1390 wultiȏjθαtivθGoptimisℓtionGofGℓ̑sorptionGhθℓtGpumpGpθrformℓnαθGwithGεoȗlθGintθrnℓlG
irrθvθrsȋilityG̑ℓsθεGℓlgorithmGxSqkssdGαℓsθGofGthrθθThθℓtTsourαθGmoεθlUG2019SGXTXX

1389 SolvingGthθGmultiTȏjθαtivθGθαonomiαGθmissionGεispℓtαhGprȏlθmsGusingGpℓstGxonTnominℓtθεG
SortingG’”kmTzSyGαom̑inθεGwithGowkUG2019SGb]SGXW]aaW 18

1388 ”ℓriℓtionG}ℓtθGtoGwℓintℓinGnivθrsityGinGnθαisionGSpℓαθGwithinGwultiTy̑jθαtivθGovolutionℓryG
klgorithmsUG2019SGY[SGbY 3

1387 pℓstGℓnεGinsightfulG̑iTȏjθαtivθGoptimizℓtionGforGprostℓtθGαℓnαθrGtrθℓtmθntGplℓnningGwithG
highTεosθTrℓtθG̑rℓαhythθrℓpyUG2019SGb[SGXW]_bX 5

1386 nynℓmiαGmultiTȏjθαtivθGoptimisℓtionGusingGεθθpGrθinforαθmθntGlθℓrningdG̑θnαhmℓrkSGℓlgorithmG
ℓnεGℓnGℓppliαℓtionGtoGiεθntifyGvulnθrℓ̑lθGzonθsG̑ℓsθεGonGwℓtθrGquℓlityUG2019SGb_SGXWaTXZ] 8

1385 kGmultiȏjθαtivθGεominℓnαθGℓnεGεθαompositionGℓlgorithmGforGrθsθrvoirGmoεθlGhistoryGmℓtαhingUG
2019SG]SGZ]YTZ__ 4

1384 kGSθlfTtuningGwultiȏjθαtivθGqθnθtiαGklgorithmGwithGkppliαℓtionGinGthθGS”wGmlℓssifiαℓtionUG2019SG
X]WSG]WZT]XW 9

1383 kGxθwGkpproℓαhGtoGluilεingGthθGqℓussiℓnGzroαθssGwoεθlGforGoxpθnsivθGwultiTȏjθαtivθG
yptimizℓtionUG2019SG 1

1382 ’owℓrεGrθℓlTworlεGvθhiαlθGplℓαθmθntGoptimizℓtionGinGrounεTtripGαℓrshℓringUG2019SG 1

1381 kGmultiTȏjθαtivθGoptimizℓtionGmoεθlGforGℓGrθliℓ̑lθGgθnθrℓlizθεGflowGnθtworkGεθsignUG2019SGXZbSGXW_Wa[ 9

1380 ’owℓrεGθffθαtivθGmℓnyTȏjθαtivθGoptimizℓtiondG}ounεθεTℓrαhivingUG2019SGXYYSGXW[]Z] 1

1379 zlsGfunαtionG̑ℓsθεGθvolutionℓryGℓlgorithmGwithGprθαisθGpθnℓltyGpℓrℓmθtθrGforGunαonstrℓinθεG
mℓnyTȏjθαtivθGoptimizℓtionUG2019SG]WSGXWW]_b 6

1378 rθuristiαGεθsignGofGfuzzyGinfθrθnαθGsystθmsdGkGrθviθwGofGthrθθGεθαℓεθsGofGrθsθℓrαhUG2019SGb]SGb[]Tb_[ 33

1377 ’woGnθwGrθfθrθnαθGvθαtorGℓεℓptℓtionGstrℓtθgiθsGforGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmsUG2019SG
[bZSGZZYTZ[c 8

1376 kGkθrnθlGsθmiTsupθrvisθεGεistℓnαθGmθtriαGlθℓrningGwithGrθlℓtivθGεistℓnαθdGsntθgrℓtionGwithGℓGwyyG
ℓpproℓαhUG2019SGXY]SGYZZTY[b 7

1375 kGαonvθrgθnαθTεivθrsityG̑ℓlℓnαθεGfitnθssGθvℓluℓtionGmθαhℓnismGforGεθαompositionTG̑ℓsθεG
mℓnyTȏjθαtivθGoptimizℓtionGℓlgorithmUG2019SGY_SGX]cTXb[ 14
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1374 kGαomputℓtionGoffloℓεingGmθthoεGovθrG̑igGεℓtℓGforGso’Tθnℓ̑lθεGαlouεTθεgθGαomputingUG2019SGc]SG]YYT]ZZ 164

1373 StruαturℓlGoptimizℓtionGusingGmultiTȏjθαtivθGmoεifiθεGℓεℓptivθGsym̑iotiαGorgℓnismsGsθℓrαhUG2019SG
XY]SG[Y]T[[X 68

1372 wℓnyTy̑jθαtivθGyptimℓlGzowθrGnispℓtαhGStrℓtθgyGsnαorporℓtingG’θmporℓlGℓnεGSpℓtiℓlGnistrȋutionG
montrolGofGwultiplθGkirGzollutℓntsUG2019SGX]SG]ZWcT]ZXc 12

1371 wℓnyGȏjθαtivθGαoopθrℓtivθG̑ℓtGsθℓrαhingGℓlgorithmUG2019SGaaSG[XYT[Za 9

1370 wultiTȏjθαtivθGpℓthGplℓnnθrGforGℓnGℓgriαulturℓlGmȏilθGrȏotGinGℓGvirtuℓlGgrθθnhousθGθnvironmθntUG
2019SGX]aSG[bbT[cc 27

1369 UG2019SGaSGXbW]WTXbW_W 12

1368 knGimprovθεGθpsilonGαonstrℓintThℓnεlingGmθthoεGinGwyokVnGforGmwyzsGwithGlℓrgθGinfθℓsȋlθG
rθgionsUG2019SGYZSGXY[cXTXY]XW 61

1367 ovolutionℓryGmonstrℓinθεGwultiȏjθαtivθGyptimizℓtiondG’θstGSuitθGmonstruαtionGℓnεGzθrformℓnαθG
mompℓrisonsUGIEEE Transactions on Evolutionary ComputationSG2019SGYZSGcaYTcb_ 15.6 59

1366 un}”okdGkGhy̑riεGθvolutionℓryGℓlgorithmG̑ℓsθεGonGknθθGpointsGℓnεGrθfθrθnαθGvθαtorGℓεℓptℓtionG
strℓtθgiθsGforGmℓnyTȏjθαtivθGoptimizℓtionUG2019SG[cSGY[Z[TY[_W 40

1365 kGnθwGεominℓnαθTrθlℓtionGmθtriαG̑ℓlℓnαingGαonvθrgθnαθGℓnεGεivθrsityGinGmultiTGℓnεGmℓnyTȏjθαtivθG
optimizℓtionUG2019SGXZ[SGX[TYa 9

1364 kGmℓnyTȏjθαtivθGpopulℓtionGθxtrθmℓlGoptimizℓtionGℓlgorithmGwithGℓnGℓεℓptivθGhy̑riεGmutℓtionG
opθrℓtionUG2019SG[cbSG_YTcW 27

1363 tointGoptimizℓtionGofGgθophysiαℓlGεℓtℓGusingGmultiTȏjθαtivθGswℓrmGintθlligθnαθUG2019SGYXbSGX]WYTX]YX 9

1362 smprovθεGxSqkTsssGwithGsθlθαtionTℓnεTθliminℓtionGopθrℓtorUG2019SG[cSGYZTZZ 64

1361 wultiTy̑jθαtivθG–θℓponG’ℓrgθtGkssignmθntGlℓsθεGonGnTxSqkTsssTkUG2019SGaSG]WY[WT]WY][ 7

1360 kGniαhingGinεiαℓtorT̑ℓsθεGmultiTmoεℓlGmℓnyTȏjθαtivθGoptimizθrUG2019SG[cSGXZ[TX[_ 32

1359 kGhy̑riεGmℓnyTȏjθαtivθGαuαkooGsθℓrαhGℓlgorithmUG2019SGYZSGXW_bXTXW_ca 24

1358 kutomℓtiαGαlustθringG̑yGmultiTȏjθαtivθGgθnθtiαGℓlgorithmGwithGnumθriαGℓnεGαℓtθgoriαℓlGfθℓturθsUG
2019SGXZaSGZ]aTZac 23

1357 kααurℓtθGℓnεGrθliℓ̑lθGθstimℓtionGofGkinθtiαGpℓrℓmθtθrsGforGθnvironmθntℓlGθnginθθringGℓppliαℓtionsdG
kGglȏℓlSGmultiGȏjθαtivθSGlℓyθsiℓnGoptimizℓtionGℓpproℓαhUG2019SG_SGXZcbTX[X[ 5
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1356 kGzℓrℓmθtθrlθssGzθnℓltyG}ulθTlℓsθεGpitnθssGostimℓtionGforGnθαompositionTlℓsθεGwℓnyTy̑jθαtivθG
yptimizℓtionGovolutionℓryGklgorithmUG2019SGaSGbXaWXTbXaX_ 2

1355 kGnθwGrθsourαθGℓlloαℓtionGstrℓtθgyG̑ℓsθεGonGthθGrθlℓtionshipG̑θtwθθnGsȗprȏlθmsGforGwyokVnUG
2019SG]WXSGZZaTZ_Y 12

1354 kGnovθlGsθlfTℓεℓptivθGhy̑riεGmultiTȏjθαtivθGmθtℓThθuristiαGforGrθliℓ̑ilityGεθsignGofGtrussθsGwithG
simultℓnθousGtopologySGshℓpθGℓnεGsizingGoptimisℓtionGεθsignGvℓriℓ̑lθsUG2019SG_WSGXcZaTXc]] 9

1353 wultiTȏjθαtivθGθvolutionGofGȏliquθGεθαisionGtrθθsGforGim̑ℓlℓnαθεGεℓtℓG̑inℓryGαlℓssifiαℓtionUG2019SG
[cSGXTYY 12

1352 knGoffiαiθntGprℓmθworkG“singGxormℓlizθεGnominℓnαθGypθrℓtorGforGwultiTy̑jθαtivθGovolutionℓryG
klgorithmsUG2019SGXWSGX]TZa 1

1351 kGεθαompositionG̑ℓsθεGθvolutionℓryGℓlgorithmGwithGεirθαtionGvθαtorGℓεℓptionGℓnεGsθlθαtionG
θnhℓnαθmθntUG2019SG]WXSGY[bTYaX 12

1350 kGrθviθwGofGoptimizℓtionGtθαhniquθsGinGspℓαθαrℓftGflightGtrℓjθαtoryGεθsignUG2019SGXWcSGXWW][Z 39

1349 lrℓinGStormGyptimizℓtionGklgorithmsdGworθG{uθstionsGthℓnGknswθrsUG2019SGZTZY 3

1348 wultiTȏjθαtivθGoptimizℓtionGsαhθεulingGofGwinεâ��photovoltℓiαâ��hyεropowθrGsystθmsGαonsiεθringG
rivθrinθGθαosystθmUG2019SGXc_SGZYT[Z 20

1347 knGiεθℓlGpointG̑ℓsθεGmℓnyTȏjθαtivθGoptimizℓtionGforGαommunityGεθtθαtionGofGαomplθxGnθtworksUG
2019SG]WYSGXY]TX[] 19

1346 kαtivityGsαhθεulingGℓnεGrθsourαθGℓlloαℓtionGwithGunαθrtℓintiθsGℓnεGlθℓrningGinGℓαtivitiθsUG2019SGXXcSGXYbcTXZYW 3

1345 kGriskTεrivθnGmultiTȏjθαtivθGθvolutionℓryGℓpproℓαhGforGsθlθαtingGsoftwℓrθGrθquirθmθntsUG2019SGXYSG[YXT[[[ 2

1344 kGmultiplθGsurrogℓtθGℓssistθεGmultiVmℓnyTȏjθαtivθGmultiTfiεθlityGθvolutionℓryGℓlgorithmUG2019SG
]WYSG]ZaT]]a 9

1343 kGquℓlitℓtivθGfrℓmθworkGforGsθlθαtionGofGoptimizℓtionGℓlgorithmGforGmultiTȏjθαtivθGtrℓεθToffG
prȏlθmGinGαonstruαtionGprojθαtsUG2019SGY_SGXcY[TXc[] 11

1342 zθrformℓnαθGyptimizℓtionGofGzhysiαsGSimulℓtionsG’hroughGqθnθtiαGklgorithmsUG2019SGX]SG]aT__ 1

1341 }ȏustGmultiTȏjθαtivθGmultiThumℓnoiεGrȏotsGtℓskGℓlloαℓtionG̑ℓsθεGonGnovθlGhy̑riεGmθtℓhθuristiαG
ℓlgorithmUG2019SG[cSG[WcaT[XYa 9

1340 wultiȏjθαtivθGoptimizℓtionGofGYnypGαontrollθrGusingGovolutionℓryGℓnεGSwℓrmGintθlligθnαθG
θnhℓnαθεGwithG’yzSsSUG2019SG]SGθWX[XW 9

1339 wℓnyTȏjθαtivθGεiffθrθntiℓlGθvolutionGoptimizℓtionG̑ℓsθεGonGrθfθrθnαθGpointsdGxSnoT}UG2019SG_WSGX[]]TX[aZ 3
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1338 kGnovθlGtwoTℓrαhivθGmℓtαhingT̑ℓsθεGℓlgorithmGforGmultiTGℓnεGmℓnyTȏjθαtivθGoptimizℓtionUG2019SG
[caSGXW_TXYb 2

1337 zrivℓαyGprotθαtionG̑ℓsθεGonGmℓnyTȏjθαtivθGoptimizℓtionGℓlgorithmUG2019SGZXSGθ]Z[Y 16

1336 zroεuαtGformGεθsignGmoεθlG̑ℓsθεGonGthθGrȏustGpostθriorGprθfθrθnαθGℓrtiαulℓtionGℓpproℓαhUG2019SG
YaSGXY_TX[Z 2

1335 monstrℓintsGinGmultiTȏjθαtivθGoptimizℓtionGofGlℓnεGusθGℓlloαℓtionGâ��G}θpℓirGorGpθnℓlizθiUG2019SGXXbSGY[XTY]X 21

1334 kGεθαompositionGℓnεGstℓtistiαℓlGlθℓrningG̑ℓsθεGmℓnyTȏjθαtivθGℓrtifiαiℓlG̑θθGαolonyGoptimizθrUG2019SG
[c_SGbYTXWb 13

1333 ”θαtorTℓnglθGpθnℓlisθεGxSqkTsssGtoGsolvθGmℓnyTȏjθαtivθGoptimisℓtionGprȏlθmsUG2019SG]]SGXcbTYWW 6

1332 wultiȏjθαtivθGyptimizℓtionGofGℓGprℓαtionℓlTyrεθrGzsnGmontrollθrGforGzumpθεG’uȓinθGqovθrningG
SystθmG“singGℓnGsmprovθεGxSqkTsssGklgorithmGunεθrGwultiworkingGmonεitionsUG2019SGYWXcSGXTXb 13

1331 qθnθrℓtionℓlGnistℓnαθGsnεiαℓtorTlℓsθεGovolutionℓryGklgorithmG–ithGℓnGsmprovθεGxiαhingGwθthoεG
forGwℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsUG2019SGaSG_ZbbXT_ZbcX 12

1330 y̑jθαtivθG}θεuαtionG“singGy̑jθαtivθGSℓmplingGℓnεGkffinityGzropℓgℓtionGforGwℓnyTy̑jθαtivθG
yptimizℓtionGzrȏlθmsUG2019SGaSG_bZcYT_b[WZ 5

1329 qθnrℓpdGℓGnovθlGαomputℓtionℓlGmθthoεG̑ℓsθεGonGgθnθtiαGℓlgorithmsGforGhℓplotypθGℓssθm̑lyUG2019SG
YWSGXaY 9

1328 ’θwkdGkG’θnsoriℓlGwθmθtiαGklgorithmGforGwℓnyTy̑jθαtivθGzℓrℓllθlGnisℓssθm̑lyGSθquθnαθGzlℓnningG
inGzroεuαtG}θfuȓishmθntUG2019SGX]SGZa[ZTZa]Z 15

1327 knGℓεℓptivθGpopulℓtionT̑ℓsθεGαℓnεiεℓtθGsθℓrαhGℓlgorithmGwithGsurrogℓtθsGforGglȏℓlGmultiG
ȏjθαtivθGoptimizℓtionGofGθxpθnsivθGfunαtionsUG2019SG

1326 }θsθℓrαhGonGthθGwultiTy̑jθαtivθGmoopθrℓtivθGmompθtitionGwθαhℓnismGofGtinshℓG}ivθrGnownstrθℓmG
mℓsαℓεθG}θsθrvoirsGεuringGthθGplooεGSθℓsonGlℓsθεGonGyptimizθεGxSqkTsssUG2019SGXXSGb[c 5

1325 kGmℓnyTȏjθαtivθGoptimizℓtionGmoεθlGforGαonstruαtionGsαhθεulingUG2019SGZaSGaYaTaZc 17

1324 kGpℓrℓllθlGwyokGwithGαritθrionT̑ℓsθεGsθlθαtionGℓppliθεGtoGthθGunℓpsℓαkGzrȏlθmUG2019SGbWSGZ]bTZaZ 7

1323
SimultℓnθousGθxtrℓαtionGofGmuGℓnεGmεGionsGinGwℓtθrSGwℓstθwℓtθrSGℓnεGfooεGsℓmplθsGusingG
solvθntTtθrminℓtθεGεispθrsivθGliquiεTliquiεGmiαroθxtrℓαtiondGoptimizℓtionG̑yGmultiȏjθαtivθG
θvolutionℓryGℓlgorithmG̑ℓsθεGonGεθαompositionUG2019SGXcXSGYba

5

1322 knGkεℓptivθG}θsourαθGklloαℓtionGStrℓtθgyGforGy̑jθαtivθGSpℓαθGzℓrtitionTlℓsθεGwultiȏjθαtivθG
yptimizℓtionUG2019SGXTX_ 36

1321 momputℓtionℓllyGθffiαiθntGℓpproℓαhGforGiεθntifiαℓtionGofGfuzzyGεynℓmiαGgrounεwℓtθrGsℓmplingG
nθtworkUG2019SGXcXSGZXW 3
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1320 zixθlTvθvθlGnisαrθtθGwultiȏjθαtivθGSℓmplingGforGsmℓgθGwℓttingUG2019SGYbSGZaZcTZa]X 8

1319 nθsignGoptimizℓtionGofGvθhiαlθGorzSGsystθmG̑ℓsθεGonGmultiTȏjθαtivθGgθnθtiαGℓlgorithmUG2019SGXacSGXWWTXXW 13

1318 â��lℓεGsmθllsâ��GinGsoftwℓrθGℓnℓlytiαsGpℓpθrsUG2019SGXXYSGZ]T[a 18

1317 kGnovθlGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGwithGεynℓmiαGεθαompositionGstrℓtθgyUG2019SG[bSGXbYTYWW 14

1316 knGℓεℓptivθGεθαompositionT̑ℓsθεGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG2019SG
[cXSGYW[TYYY 29

1315 nivθrsityGovθrGnominℓnαθGkpproℓαhGforGwℓnyTy̑jθαtivθGyptimizℓtionGonG}θfθrθnαθTzointsTlℓsθεG
prℓmθworkUG2019SGYabTYcW 3

1314 knGℓεℓptℓtionGrθfθrθnαθTpointT̑ℓsθεGmultiȏjθαtivθGθvolutionℓryGℓlgorithmUG2019SG[bbSG[XT]a 11

1313 kGmℓnyTȏjθαtivθGoptimizℓtionGofGinεustriℓlGθnvironmθntℓlGmℓnℓgθmθntGusingGxSqkTsssdGkGαℓsθGofG
mhinℓâ��sGironGℓnεGstθθlGinεustryUG2019SGY[YSG[_T]_ 21

1312 oSyokdGonsθm̑lθGofGsinglθGȏjθαtivθGθvolutionℓryGℓlgorithmsGforGmℓnyTȏjθαtivθGoptimizℓtionUG
2019SG]WSGXWW]XX 6

1311 wultiTȏjθαtivθGθnθrgyTℓwℓrθG̑ℓtαhGsαhθεulingGusingGℓntGαolonyGoptimizℓtionGℓlgorithmUG2019SGXZXSG[XT]_ 19

1310 ovolutionℓryGwultiTȏjθαtivθGyptimizℓtionG“singGlθnsonâ��sGuℓrushTuuhnT’uαkθrGzroximityGwθℓsurθUG
2019SGYaTZb 3

1309 kGαompℓrℓtivθGstuεyGofGthθGθvolutionℓryGmℓnyTȏjθαtivθGℓlgorithmsUG2019SGbSGX]T[Z 2

1308 kGnovθlGtwoTℓrαhivθGstrℓtθgyGforGθvolutionℓryGmℓnyTȏjθαtivθGoptimizℓtionGℓlgorithmG̑ℓsθεGonG
rθfθrθnαθGpointsUG2019SGabSG[[aT[_[ 9

1307 kutomℓtθεGzroαθssGyptimizℓtionGinGwℓnufℓαturingGSystθmsGlℓsθεGonGStℓtiαGℓnεGnynℓmiαG
zrθεiαtionGwoεθlsUG2019SG[b]T]ZX 1

1306 wkmdGwℓnyTȏjθαtivθGkutomℓtiαGklgorithmGmonfigurℓtionUG2019SGY[XTY]Z 5

1305 kεjustmθntGofG–θightG”θαtorsGofGzθnℓltyTlℓsθεGlounεℓryGsntθrsθαtionGwθthoεGinGwyokVnUG2019SGcXTXWW 5

1304 onhℓnαθεGmultiTεirθαtionℓlGloαℓlGsθℓrαhGforGthθG̑iTȏjθαtivθGhθtθrogθnθousGvθhiαlθGroutingGprȏlθmG
withGmultiplθGεrivingGrℓngθsUG2019SGYaaSG[acT[cX 24

1303 snεiαℓtorTlℓsθεG–θightGkεℓptℓtionGforGSolvingGwℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsUG2019SGYX_TYYb 6
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1302 mompℓrisonGofG}θfθrθnαθTGℓnεGrypθrvolumθTlℓsθεGwyokGonGSolvingGwℓnyTy̑jθαtivθGyptimizℓtionG
zrȏlθmsUG2019SGY__TYaa 1

1301 kG’woTStℓgθGovolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionUG2019SGYcXTZW[

1300 vinθℓrGSθℓrαhGwθαhℓnismGforGwultiTGℓnεGwℓnyTy̑jθαtivθGyptimisℓtionUG2019SGZccT[XW 7

1299 yptimℓlGnθsignGofGryεrℓuliαGoxαℓvℓtorGShovθlGkttℓαhmθntGlℓsθεGonGwultiȏjθαtivθGovolutionℓryG
klgorithmUG2019SGY[SGbWbTbXc 11

1298 zrθεiαtivθGwℓintθnℓnαθGinGnynℓmiαGSystθmsUG2019SG 31

1297 qθnθrℓtingG“niformlyGnistrȋutθεGzointsGonGℓG“nitGSimplθxGforGovolutionℓryGwℓnyTy̑jθαtivθG
yptimizℓtionUG2019SGXacTXcW 2

1296 snvθstigℓtingGthθGxormℓlizℓtionGzroαθεurθGofGxSqkTsssUG2019SGYYcTY[W 15

1295 kGzℓrℓllθlG’ℓ̑uGSθℓrαhGrθuristiαGtoGkpproximℓtθG“niformGnθsignsGforG}θfθrθnαθGSθtGlℓsθεGwyoksUG
2019SGY][TY_] 2

1294 kGmultiTȏjθαtivθGℓpproℓαhGtoGwℓtθrGℓnεGnutriθntGθffiαiθnαyGforGsustℓinℓ̑lθGℓgriαulturℓlG
intθnsifiαℓtionUG2019SGXaZSGYbcTZWY 24

1293 kGmompℓrisonGofG’hrθθGovolutionℓryGklgorithmsGforGthθGyptimizℓtionGofGluilεingGnθsignUG2019SGbbaSGX[WTX[a 0

1292 knGwyTq”xSGℓlgorithmGforGsolvingGℓGmultiȏjθαtivθGhy̑riεGflowGshopGsαhθεulingGprȏlθmUG2019SGYaSG_X[ 1

1291 nℓtℓTεrivθnGℓnℓlytiαsGforG̑θnαhmℓrkingGℓnεGoptimizingGthθGpθrformℓnαθGofGℓutomotivθGεθℓlθrshipsUG
2019SGYXZSG_cTbW 6

1290 }θusℓ̑ilityGinGmultimθεiℓGsoftwℓrθsGusingGstruαturℓlGℓnεGlθxiαℓlGεθpθnεθnαiθsUG2019SGabSGYWW_]TYWWb_ 4

1289 kGrθgionGsθℓrαhGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG2019SG[bbSGXcT[W 24

1288 mompℓrisonGofGrypθrvolumθSGsqnGℓnεGsqnRGfromGthθG”iθwpointGofGyptimℓlGnistrȋutionsGofG
SolutionsUG2019SGZZYTZ[] 23

1287 }θfθrθnαθGvθαtorT̑ℓsθεGmultiTȏjθαtivθGαlustθringGforGhighTεimθnsionℓlGεℓtℓUG2019SGabSG_X[T_Yc 14

1286 SystθmGofGSystθmsGkpproℓαhGforGwℓintℓiningG–ℓstθwℓtθrGSystθmUG2019SGZZSGW[WXcWYY 1

1285 ’rθnεGwiningdGkG”isuℓlizℓtionG’θαhniquθGtoGnisαovθrG”ℓriℓ̑lθG’rθnεsGinGthθGy̑jθαtivθGSpℓαθUG2019SG_W]T_Xa 1
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1284 wℓkθGovolutionℓryGwultiȏjθαtivθGklgorithmsGSαℓlθGlθttθrGwithGkεvℓnαθεGnℓtℓGStruαturθsdG”ℓnG
omεθGloℓsG’rθθGforGxonTεominℓtθεGSortingUG2019SG__Taa 1

1283 qno[dG’hθGqθnθrℓlizθεGniffθrθntiℓlGovolutionGwithGyrεθrθεGwutℓtionUG2019SGXWXTXXZ 5

1282 owySy}dGovolutionℓryGmultiplθGȏjθαtivθGoptimizℓtionGguiεθεG̑yGintθrℓαtivθGstoαhℓstiαGorεinℓlG
rθgrθssionUG2019SGXWbSGXZ[TX][ 9

1281 nivθrsityTsnεiαℓtorGlℓsθεGwultiTy̑jθαtivθGovolutionℓryGklgorithmdGnsTwyokUG2019SGZ[_TZ]b 5

1280 kGxovθlGrypθrTrθuristiαGforGthθGliȏjθαtivθG}θgionℓlGvowTmℓȓonGvoαℓtionT}outingGzrȏlθmGwithG
wultiplθGmonstrℓintsUG2019SGXXSGX]c_ 16

1279 kGεivθrsityGrℓnkingG̑ℓsθεGθvolutionℓryGℓlgorithmGforGmultiTȏjθαtivθGℓnεGmℓnyTȏjθαtivθG
optimizℓtionUG2019SG[bSGYa[TYba 18

1278 onsθm̑lθGprθεiαtionT̑ℓsθεGεynℓmiαGrȏustGmultiTȏjθαtivθGoptimizℓtionGmθthoεsUG2019SG[bSGX]_TXaX 68

1277 mompℓrℓtivθGStuεyGofGkntGmolonyGklgorithmsGforGwultiTy̑jθαtivθGyptimizℓtionUG2019SGXWSGXX 9

1276 rℓnεlingGθxpθnsivθGmultiTȏjθαtivθGoptimizℓtionGprȏlθmsGwithGℓGαlustθrT̑ℓsθεGnθigh̑orhooεG
rθgrθssionGmoεθlUG2019SGbWSGYXXTYY] 5

1275 “nαθrtℓintyTwisθGtθstGαℓsθGgθnθrℓtionGℓnεGminimizℓtionGforGmy̑θrTzhysiαℓlGSystθmsUG2019SGX]ZSGXTYX 15

1274 ’imθTnθpθnεθntG}θliℓ̑ilityTlℓsθεG}ȏustGnθsignGyptimizℓtionG“singGovolutionℓryGklgorithmUG2019SG
]SG 6

1273 kGnθwGmultiTℓgθntGpℓrtiαlθGswℓrmGℓlgorithmG̑ℓsθεGonG̑irεsGℓααθntsGforGthθGZnGinεoorGεθploymθntG
prȏlθmUG2019SGcXSGY_YTYbW 18

1272 wℓnyTȏjθαtivθsGmultilθvθlGthrθsholεingGimℓgθGsθgmθntℓtionGusingGunθθGovolutionℓryGklgorithmUG
2019SGXY]SGZW]TZX_ 37

1271 knGimprovθεGxSqkTsssGintθgrℓtingGℓεℓptivθGθliminℓtionGstrℓtθgyGtoGsolutionGofGmℓnyTȏjθαtivθG
optimℓlGpowθrGflowGprȏlθmsUG2019SGXaYSGc[]Tc]a 37

1270 kxSqkTsssdGkGwultiȏjθαtivθGonεmθm̑θrGoxtrℓαtionGklgorithmGforGrypθrspθαtrℓlGsmℓgθsUG2019SGXYSGaWWTaYX 9

1269 tmvomTwydGkGtℓvℓGsuitθGforGsolvingGmℓnyTȏjθαtivθGoptimizℓtionGθnginθθringGprȏlθmsUG2019SGbXSGX[TYb 8

1268 wultiTȏjθαtivθGℓnεGmℓnyGȏjθαtivθGεθsignGofGplℓstiαGinjθαtionGmolεingGproαθssUG2019SGXWYSGZX_]TZXbW 17

1267 wyokVnGwithGthθGonlinθGℓgglomθrℓtivθGαlustθringG̑ℓsθεGsθlfTℓεℓptivθGmℓtingGrθstriαtionGstrℓtθgyUG
2019SGZZcSGaaTcZ 5
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1266 kGzℓrθtoGStrℓtθgyG̑ℓsθεGonGwultiTy̑jθαtivθGforGyptimℓlGzlℓαθmθntGofGnistrȋutθεGqθnθrℓtionG
monsiεθringG”oltℓgθGStℓ̑ilityUG2019SG 3

1265 kGhy̑riεizθεGℓnglθTθnαourℓgθmθntT̑ℓsθεGεθαompositionGℓpproℓαhGforGmℓnyTȏjθαtivθG
optimizℓtionGprȏlθmsUG2019SGabSGZ]]TZaY 8

1264 rℓnεlingGmℓnyTȏjθαtivθGoptimisℓtionGprȏlθmsGwithG}YGinεiαℓtorGℓnεGεθαompositionT̑ℓsθεG
pℓrtiαlθGswℓrmGoptimisθrUG2019SG]WSGZYWTZZ_ 8

1263 kGknθθTpointT̑ℓsθεGθvolutionℓryGℓlgorithmGusingGwθightθεGsȗpopulℓtionGforGmℓnyTȏjθαtivθG
optimizℓtionUG2019SG[aSGZZT[Z 14

1262 UGIEEE Transactions on Evolutionary ComputationSG2019SGYZSGXWWWTXWX[ 15.6 45

1261 ”ℓriℓ̑lθTvθngthGzℓrθtoGyptimizℓtionGviℓGnθαompositionTlℓsθεGovolutionℓryGwultiȏjθαtivθG
klgorithmUGIEEE Transactions on Evolutionary ComputationSG2019SGYZSGcbaTccc 15.6 9

1260 wultiTȏjθαtivθGoptimizℓtionGεθsignGofGℓntiTrollingGtorsionG̑ℓrG̑ℓsθεGonGmoεifiθεGxSqkTsssG
ℓlgorithmUG2019SGXYSGXaTZW 10

1259 wultiTy̑jθαtivθGSαiθntifiαT–orkflowGSαhθεulingG–ithGnℓtℓGwovθmθntGkwℓrθnθssGinGmlouεUG2019SGaSGXaaW_ZTXaaWbX5

1258 nomℓinGrθuristiαsGforGovolutionℓryGSαhθεulingGofGxoT–ℓitGplowGShopsUG2019SG

1257 slpGYWXcGkuthorGsnεθxUG2019SG 0

1256 SolvingGmℓnyTȏjθαtivθGoptimisℓtionGprȏlθmsG̑yGℓnGimprovθεGpℓrtiαlθGswℓrmGoptimisℓtionG
ℓpproℓαhGℓnεGℓGnormℓlisθεGpθnℓltyGmθthoεUG2019SGX[SGY[a 6

1255 kGxovθlGwultiTy̑jθαtivθGpivθTolθmθntsGmyαlθGyptimizℓtionGklgorithmUG2019SGXYSGY[[ 4

1254 kααθlθrℓtingGpℓrℓmθtθrGθstimℓtionGinGnoylθâ��pullθrâ��xθwmℓnGmoεθlGforGlithiumTionG̑ℓttθriθsUG2019SG
ZbSGX]ZZTX][[ 6

1253 wultiTαritθrionGporθαℓstingGwθthoεsGforGmollisionGzointsGofGwissilθGnθfθnsθGongℓgθmθntsUG2019SG 0

1252 kGSurvθyGonGrℓmmingGmoεθsGforGorrorGnθtθαtionUG2019SG 1

1251 kGStℓtistiαℓlGknℓlysisGofGSprθℓεGpGyααurrθnαθGnuringGwinimumGℓnεGwℓximumGSolℓrGkαtivitiθsGinGvowG
vℓtituεθG}θgionUG2019SG

1250 kεθquℓtθGmrow̑ℓrGforGonhℓnαingGthθGzθrformℓnαθGofGSquirrθlGmℓgθGsnεuαtionGqnθrℓtorsG–inεG
pℓrmsUG2019SG

1249 }θvistℓGs̑θroℓmθriαℓnℓGεθG’θαnologˆ›ℓsGεθlGkprθnεizℓjθGOsoooT}s’kPGOvℓtinTkmθriαℓnGvθℓrningG
’θαhnologiθsGtournℓlPGSoαiθtyGsnformℓtionUG2019SGX[SGmYTmY
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1248 SimulℓtionGStuεyGofGsntθrmittθntG}θsponsθsGofGxθuronℓlGzopulℓtionsGtoGkxonℓlGrighTprθquθnαyG
StimulℓtionUG2019SGYWXcSGZWWXTZWW[

1247 kGZnGkuεioGmoεingGtθαhnologyGlℓsθεGonGn}kUG2019SG

1246 xumθriαℓlGSimulℓtionsGofG”ȋroTℓαoustiαGlθhℓviorsGrθlℓtθεGtoGnrivθG’rℓinGkssθm̑liθsUG2019SG 1

1245 murrθntGSituℓtionGknℓlysisGℓnεGnθvθlopmθntGStrℓtθgyG}θsθℓrαhGonGoεuαℓtionℓlGvivθGlroℓεαℓstingG
’θαhnologyGlℓsθεGonGS–y’G’hθoryGinGzostTwyymGorℓUG2019SG

1244 rumℓnGzrθεiαtionGforGthθGxℓturℓlGsnstruαtionGofGrℓnεovθrsGinGrumℓnG}ȏotGmollℓ̑orℓtionUG2019SG 2

1243 YU[qrzG}pG̑ℓsθεGkαtivθG}psnGvoαℓlizℓtionGinGsnεustriℓlGonvironmθntUG2019SG 0

1242 olθαtriαGpiθlεGwinimizℓtionGusingGyptimℓlGzhℓsθGkrrℓngθmθntG’θαhniquθsGforGwokGyvθrhθℓεGzowθrG
’rℓnsmissionGvinθsUG2019SG 0

1241 SθℓrαhTlℓsθεG’θstingGusingGopSwsUG2019SG 0

1240 zlℓtformTsnεθpθnεθntGnθ̑uggingGofGzhysiαℓlGsntθrℓαtionGℓnεGSignℓlGplowGwoεθlsUG2019SG 0

1239 SinglθGShotGkvℓlℓnαhθGmhℓrℓαtθrizℓtionGofGSθriθsGℓnεGzℓrℓllθlGmonnθαtionGofGSimGzowθrGwySpo’sUG
2019SG

1238 qθogrℓphiαGrintsGforGzℓssphrℓsθGkuthθntiαℓtionUG2019SG 1

1237 rowG}θgulℓtionsGofGSℓfθtyTmritiαℓlGSoftwℓrθGkffθαtG’θαhniαℓlGnθ̑tUG2019SG 0

1236 kG’rℓnsformθrTlθssGmurrθntGSourαθGsnvθrtθrGforGqriεTmonnθαtθεGSz”GSystθmUG2019SG

1235 knGsmprovθεG}θstorℓtionGklgorithmGforGllurrθεGsmℓgθsGlℓsθεGonGmomplθtθGllinεGmonvolutionGℓnεG
xonTloαℓlGwθℓnsGpiltθringUG2019SG 1

1234 puzzyGmruisθGmontrolGforGmonnθαtθεG”θhiαlθsGlℓsθεGonG”θhiαlθGxθtworkingUG2019SG

1233 on’wGYWXcGmopyrightGzℓgθUG2019SG

1232 kwℓrεGofGthθGlθstGzℓpθrGonGoαologiαℓlG”θhiαlθsUG2019SG

1231 nθsignGofGℓGnigitℓlGlℓsθ̑ℓnεG’rℓnsmissionGSignℓlGmoεingGSoftwℓrθGlℓsθεGonGtℓvℓUG2019SG 0
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1230 kGmlothingG}θαommθnεℓtionGnℓtℓsθtGforGynlinθGShoppingUG2019SG 2

1229 zrθsαrȋθεGzθrformℓnαθGmontrolGofGoulθrTvℓgrℓngθGSystθmGwithG“nknownGnθℓεTzonθGℓnεG“nαθrtℓinG
nistuȓℓnαθsUG2019SG

1228 [’itlθGpℓgθGiiiíUG2019SG

1227 snfθrringGwθtℓmoεθlG}θlℓxℓtionsGlℓsθεGonGStruαturℓlGzℓttθrnsGtoGSupportGwoεθlGpℓmiliθsUG2019SG 1

1226 snvθstigℓtionsGofGSitθTSpθαifiαSGvongG’θrmGkvθrℓgθGkl̑θεoGnθtθrminℓtionGforGkααurℓtθGlifℓαiℓlG
SystθmGonθrgyGwoεθlingUG2019SG 1

1225 yfflinθGkutomℓtiαGzℓrℓmθtθrG’uningGofGwyokVnG“singGqθnθtiαGklgorithmUG2019SG 1

1224 ”oiαθGsntθrℓαtivθGqℓmθsUG2019SG

1223 oxpθrimθntℓlGsnvθstigℓtionGlℓsθεGzowθrG{uℓlityGkssθssmθntGyfG’hθGSinglθTGknεG’hrθθTzulsθGnioεθG
}θαtifiθrsUG2019SG

1222 nθsigningGvo}ℓ–kxGsntθrnθtGofG’hingsGxθtworkGforGkεvℓnαθεGwθtθringGsnfrℓstruαturθGOkwsPGinG
Surℓ̑ℓyℓGℓnεGstsGSurrounεingGmitiθsUG2019SG 3

1221 mℓlαulℓtionGofGthθGoxℓαtG”ℓluθGofGthθGprℓαtℓlGnimθnsionGinGthθG’imθGSθriθsGforGthθGloxTmountingG
wθthoεUG2019SG 1

1220 nθsigningGℓnGkααurℓtθGℓnεGoffiαiθntGklgorithmGforGwℓtαhingGkrℓ̑iαGxℓmθsUG2019SG 2

1219 zrivℓαyGzrθsθrvℓtionGforGxθtworkG’rℓffiαGmlℓssifiαℓtionUG2019SG

1218 ’imθGSθriθsGℓnεGstsGmhℓrℓαtθristiαsG”ℓriℓ̑ilityGknℓlysisG“singGthθGporθαℓstingGwoεθlGlℓsθεGonGthθG
lℓsisGofGsntθrvℓlGnisαrθtθGpuzzyGSθtsGofGthθGSθαonεG’ypθUG2019SG 0

1217 –hittlθGsnεθxGzoliαyGforGwultiαhℓnnθlGSαhθεulingGinG{uθuθingGSystθmsUG2019SG 4

1216 kutoT}θtouαhθrOk}’Pâ��kGprℓmθworkGforGlℓαkgrounεG}θplℓαθmθntGℓnεGporθgrounεGkεjustmθntUG
2019SG

1215 monfθrθnαθGmℓlθnεℓrUG2019SG]aSGXYTXY

1214 }θmθεiℓlGkαtionGSαhθmθG“tilizℓtionGinG–θstθrnGsntθrαonnθαtionGypθrℓtionℓlGzlℓnningGStuεiθsUG2019
SG 0

1213 SolℓrGforθαℓstingGℓsGℓnGθnℓ̑lθmθntGtoolGforGthθGεistrȋutionGsystθmGopθrℓtorGOnSyPUG2019SG
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1212 kutomℓtθεGSθlθαtionGofGovolutionℓryGwultiTȏjθαtivθGyptimizℓtionGklgorithmsUG2019SG 3

1211 kGYbTZYqrzGmwySGvxkGwithGlroℓε̑ℓnεGkpproℓαhGforG]qGwmT–ℓvθGmommuniαℓtionGαθllsUG2019SG 1

1210 kGzostθrioriGStrℓtθgyGtoGsεθntifyG}ȏustGSolutionsGinGthθGwℓnyTy̑jθαtivθGnθsignGyptimizℓtionGofGℓnG
kxiℓlTpluxGzθrmℓnθntGwℓgnθtGSynαhronousGqθnθrℓtorUG2019SG

1209 UG2019SG 1

1208 soooGmopyrightGpormUG2019SG

1207 UG2019SG 3

1206 }θtriθvℓlsGofGSnowGzropθrtiθsGovθrGqrθθnlℓnεGfromGvTlℓnεG}ℓεiomθtryUG2019SG 2

1205 kGzℓrθtoGmornθrGSθℓrαhGovolutionℓryGklgorithmGℓnεGzrinαipℓlGmomponθntGknℓlysisGforGy̑jθαtivθG
nimθnsionℓlityG}θεuαtionUG2019SG 0

1204 kGvθvθlGSθtGlℓsθεGwθthoεGforGvℓnεGwℓskingGinGShipGnθtθαtionG“singGSk}GsmℓgθsUG2019SG 2

1203 UG2019SG

1202 Sαhθεulℓ̑ilityGknℓlysisGℓnεGqmvGmomputℓtionGforG’imθTSθnsitivθGxθtworksUG2019SG 5

1201 sεθntifyingGℓnεGmhℓrℓαtθrizingGlℓshlitθGℓnεGwirℓiGmMmGSθrvθrsUG2019SG 1

1200 voαℓtingGnθtθriorℓtθεGvinksG̑yGxθtworkTkssistθεGwultiαℓstGzrovingGonGypθnplowGxθtworksUG2019SG 2

1199 oxpliαitGvowTαomplθxityGmoεθsGforGwultiplθGkααθssGmhℓnnθlG}θsolvℓ̑ilityUG2019SG 2

1198 y̑stℓαlθGkvoiεℓnαθGzlℓnningGforG{uℓεrotorG“k”GlℓsθεGonGsmprovθεGkεℓptivθGkrtifiαiℓlGzotθntiℓlG
piθlεUG2019SG 0

1197 rwsG̑ℓsθεGmultiTrolθGwθαhℓtroniαGziαkGℓnεGzlℓαθGStruαturθUG2019SG

1196 kGmom̑inθεGStruαturθGforGSθαurityGinGnistrȋutθεGSimulℓtionUG2019SG

1195 sntroεuαtionGtoGzℓrℓllθlGwkSGmontrolGforGwkSGTGSmℓrtGSθnsorGxθtworksUG2019SG 1
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1194 offθαtGofGSolutionGsnformℓtionGShℓringG̑θtwθθnG’ℓsksGonGthθGSθℓrαhGk̑ilityGofGovolutionℓryG
wultiȏjθαtivθGwultitℓskingGklgorithmsUG2019SG 0

1193 UG2019SGXaSGXXZbTXX[]

1192 wultiTy̑jθαtivθGqℓinGyptimizθrGforGℓnGkαtivθGnistuȓℓnαθG}θjθαtionGmontrollθrUG2019SG

1191 SθvθrℓlGsmportℓntG“nitG}ootG’θstsUG2019SG 0

1190 wultiTmoεℓlGwultiTȏjθαtivθGyptimizℓtiondGzrȏlθmGknℓlysisGℓnεGmℓsθGStuεiθsUG2019SG 5

1189 UG2019SG 1

1188 smprovingGεynℓmiαGstℓ̑ilityGwithGr”nmGsystθmsdGstℓlyTwontθnθgroGintθrαonnθαtorGαℓsθUG2019SG 1

1187 kGpℓultG’olθrℓntGkmVnmGmonvθrtθrGforGolθαtriαℓlGqθnTSθtGkppliαℓtionsUG2019SG

1186 ”θryGrighG’hroughputGsntθrnθtGofG’hingsGxθtworksGwithGKuKGℓααθssGpointsGℓnεGKuKGεθviαθsUG2019SG

1185 smpℓirmθntGShiftGuθyingdGmovθrtGSignℓlingG̑yGnθθpGvθℓrningGofGmontrollθεG}ℓεioGsmpθrfθαtionsUG
2019SG 1

1184 “ltrℓsounεGzlℓnθT–ℓvθGsmℓgingGlℓsθεGonGvinθℓrGkrrℓysGwithG”ℓriℓ̑lθGsntθrTθlθmθntGSpℓαingsUG2019SG 0

1183 nθsignGℓnεGzθrformℓnαθGknℓlysisGofGlrushlθssGnmGwotorG“singGkxS SGwℓxwθllUG2019SG 1

1182 xovθlGgℓmifiθεGsystθmGforGpostTstrokθGuppθrTlim̑Grθhℓ̑ilitℓtionGusingGℓGsoαiℓlGrȏotdGfoαusGgroupsG
ofGθxpθrtGαliniαiℓnsUG2019SG 2

1181 nZdGnθtθrministiαGnℓtℓGnistrȋutionGforGoffiαiθntGnℓtℓG}θαonstruαtionGinGorℓsurθTmoεθεGnistrȋutθεG
StorℓgθGSystθmsUG2019SG 4

1180 monstruαtionsGofG’woTnimθnsionℓlGlinℓryGZTmomplθmθntℓryGkrrℓyGzℓirsUG2019SG 7

1179 zqS}o’GYWXcGkuthorGsnεθxUG2019SG

1178 kGStuεyGofGthθGxℓˆflvθGy̑jθαtivθGSpℓαθGxormℓlizℓtionGwθthoεGinGwyokVnUG2019SG 2

1177 onθrgyGoffiαiθntGSnȗ̑θrGxθtworksUG2019SG
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1176 kffiliℓtθGzlℓnGofGthθGsoooGxuαlθℓrGℓnεGzlℓsmℓGSαiθnαθsGSoαiθtyUG2019SG[aSGm[Tm[

1175 kGεℓtℓTεrivθnGℓpproℓαhGforGfℓtiguθT̑ℓsθεGinεiviεuℓlG̑lℓεθGpitαhGαontrollθrGsθlθαtionGfromGwinεG
αonεitionsUG2019SG 1

1174 ’rℓnsformθrlθssGSinglθGStℓgθGrighGloostGz”GsnvθrtθrGwithG}θεuαθεGvθℓkℓgθGmurrθntUG2019SG 2

1173 knGoℓsilyGpℓ̑riαℓtθεGZnGnθsignGforGsnαrθℓsθεGzθrmittivityG}ℓngθGinGkrtifiαiℓlGniθlθαtriαGvℓyθrsUG2019SG

1172 SθgmθntℓtionGofGxθuroG}θtinℓlG}imGkrθℓGusingGristogrℓmGpθℓturθT̑ℓsθεGforGqlℓuαomℓGnθtθαtionGinG
}θtinℓlGpunεusGsmℓgθUG2019SG 0

1171 [’itlθGpℓgθGiíUG2019SG

1170 nominℓtionTlℓsθεGyrεinℓlG}θgrθssionGforGoxpθnsivθGwultiTy̑jθαtivθGyptimizℓtionUG2019SG 7

1169 zrθliminℓryGrθsultsGforGgliεθrGloαℓlizℓtionGinGthθGlθℓufortGnuαtGusingG̑roℓε̑ℓnεGℓαoustiαGsourαθsGℓtG
longGrℓngθUG2019SG 2

1168 knGovolutionℓryGkpproℓαhGforGyptimizθεG”kxo’GmlustθringUG2019SG 2

1167 kppliαℓtionsGlθhℓviorGofGmoθxistθnαθGv’oTpnnV’nnUG2019SG

1166 nθαisionG”ℓriℓ̑lθGvθℓrningUG2019SG

1165 kεεitionℓlG}θviθwθrsUG2019SG

1164 zℓrαθlTpitdGvowGxθtworkTyvθrhθℓεGSθrviαθTmhℓinGnθploymθntGforGlθttθrGnℓtℓαθntθrGzθrformℓnαθUG
2019SG

1163 monαisθnθssGofG“krℓiniℓnSG}ussiℓnGℓnεGonglishdGkppliαℓtionGtoG’rℓnslℓtionGStuεiθsUG2019SG

1162 mom̑inθεG”θhiαlθG’rℓαkingGℓnεGy̑stℓαlθGnθtθαtionGlℓsθεGonGnTSGoviεθntiℓlG}θℓsoningUG2019SG

1161 }YGsnεiαℓtorGℓnεGy̑jθαtivθGSpℓαθGzℓrtitionGlℓsθεGovolutionℓryGklgorithmGforGwℓnyTȏjθαtivθG
yptimizℓtionUG2019SG 1

1160 }θsiεuℓlGwℓgnθtiαGpluxGinGrighG}θsistℓnαθGqrounεingGSystθmUG2019SG

1159 SpθθεGpθθεforwℓrεGmontrolGwθthoεGlℓsθεGonGsmprovθεGkεℓptivθGpiltθrGforGzθrmℓnθntGwℓgnθtG
SynαhronousGwotorUG2019SG 1
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1158 ’ℓ̑lθGofGαontθntsUG2019SGZWSGmXTX_Wc

1157 xovθlGwultiTnimθnsionℓlGSpℓtiℓllyTkεℓptivθGsmℓgθG}θαovθryG“singGSplinθGsntθrpolℓtionUG2019SG

1156 pirstGzrinαiplθGSimulℓtionsGofGmurrθntGplowGinGsnorgℓniαGwolθαulθsdGzolyoxomθtℓlℓtθsGOzywsPUG2019SG 2

1155 UG2019SG

1154 UG2019SG

1153 nynℓmiαsGSimulℓtionGforGzroαθssG}iskGovolutionGwoεθGonGpuθlingGofGvxqTfuθlθεG”θssθlUG2019SG

1152 SwitαhGnθploymθntGyptimizℓtionGofGzℓttθrnG}θαonfigurℓ̑lθGkntθnnℓGwithGwℓssivθGSwitαhθsUG2019SG

1151 nistinguishθεGvθαturθrGzrogrℓmG“pεℓtθG[nistinguishθεGvθαturθrsíUG2019SG_XSGXYWTXYW

1150 kGxθwGnykGostimℓtionGwθthoεGlℓsθεGonGSpℓrsθG}θαonstruαtionGofGmorrθlℓtθεGSignℓlsUG2019SG

1149 ’θmporℓlGkααumulℓtivθGpθℓturθsGforGSignGvℓnguℓgθG}θαognitionUG2019SG 6

1148 w’ydGwultiαℓstTlℓsθεG’rℓffiαGyptimizℓtionGforGsnformℓtionGmθntriαGxθtworksUG2019SG 1

1147 kGzrθliminℓryGStuεyGofG“qYkqGvinkG{uℓlityGinGvo}ℓT̑ℓsθεG–irθlθssG“nεθrgrounεGSθnsorGxθtworksUG
2019SG 6

1146 ’hθG_thGsntθrnℓtionℓlG–orkshopGonGkrtifiαiℓlGsntθlligθnαθGforG}θquirθmθntsGonginθθringGOks}oNXcPUG
2019SG 1

1145 kuthorGsnεθxUG2019SG

1144 UG2019SG

1143 qℓmθT’hθorθtiαGonθrgyGmonsumptionGzlℓnningGℓtGnistrȋutionGvθvθlGforGputurθGSmℓrtGqriεUG2019SG 0

1142 }θαℓllingGmℓnεiεℓtθsGofGqrℓspingGwθthoεGfromGℓnGy̑jθαtGsmℓgθGusingGxθurℓlGxθtworkUG2019SG 1

1141 kGxovθlGkpproℓαhGtoGSolvθGSθαurityGℓnεGzrivℓαyGsssuθsGforGso’GkppliαℓtionsG“singGlloαkαhℓinUG2019SG 2
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1140 wθαhℓniαsGnθsignGofGℓGZigzℓgGStruαturθεGSȗstrℓtθGforGStrθtαhℓ̑lθGSolℓrGkrrℓysUG2019SG

1139 UG2019SG 0

1138 mompθtθnαθTlℓsθεGvℓnguℓgθGoxpθrtGxθtworkGforG’rℓnslℓtionGlusinθssGzroαθssGwℓnℓgθmθntUG2019
SG 2

1137 nθtθrminℓtionGofGsnformℓtionGSystθmGStruαturθGzℓrℓmθtθrsGinGmonεitionsGofG“nαθrtℓintyUG2019SG 1

1136 knGsmprovθεGkpproℓαhGforG“nεθrwℓtθrGsmℓgθGonhℓnαθmθntG’hroughGmolorGmorrθαtionSGmontrℓstG
SynthθsisGℓnεGnθhℓzingUG2019SG

1135 ynGthθGstoαhℓstiαityGofGpowθrGsystθmGεynℓmiαsGusingGStrℓtonoviαhGεiffθrθntiℓlUG2019SG 1

1134 nuℓlGniffθrθntiℓlGsTSlsGwθthoεGforGsnvθstigℓtingGthθGvunℓrGsntθriorUG2019SG

1133 SθlfTsupθrvisθεG’rℓnsfθrGvθℓrningGforGsnstℓnαθGSθgmθntℓtionGthroughGzhysiαℓlGsntθrℓαtionUG2019SG 4

1132 xSqkTsssGlℓsθεGmontrollθrGzℓrℓmθtθrGnθsignGforGyptimizingGsmpθεℓnαθGofG”pGmontrollθrGwwmUG2019
SG 0

1131 ’hθGmθℓnTvℓriℓnαθTskθwnθssGαℓrεinℓlityGαonstrℓinθεGportfolioGoptimizℓtionGprȏlθmGusingGℓG
αustomizθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmUG2019SG

1130 kttrȋutθG}θεuαtionGlℓsθεGonGwultiTȏjθαtivθGnθαompositionTonsθm̑lθGyptimizθrGwithG}oughGSθtG
ℓnεGontropyUG2019SG 0

1129 prθquθnαyGmhℓnnθlGoquℓlizℓtionGlℓsθεGonG”ℓriℓ̑lθGStθpTSizθGvwSGklgorithmGforGypnwG“nεθrwℓtθrG
mommuniαℓtionsUG2019SG 1

1128 porαθGzθrαθptionGofGsnεustriℓlG}ȏotGlℓsθεGonGwultiTpℓrℓmθtθrGmouplθεGwoεθlUG2019SG 1

1127 momplθtθG”isuℓlisℓtionSGxθtworkGwoεθlingGℓnεG’rℓiningSG–θ̑GlℓsθεG’oolSGforGthθG oloGnθθpGxθurℓlG
xθtworkGwoεθlGinGthθGnℓrknθtGprℓmθworkUG2019SG 1

1126 oxtθnεθεGℓθromℓgnθtiαGαompθnsℓtionGmoεθllingGinαluεingGnonTmℓnoθuvringGintθrfθrθnαθsUG2019SG
XZSGXWZZTXWZc 6

1125 pzqkGsmplθmθntℓtionGofGthθGSinglθG’hℓlℓmiαGxθuronGwoεθlUG2019SG

1124 mhℓllθngθsGwithGnθvθlopingGkntimiαrȏiℓlGlioTmℓtθriℓlsG̑yGmom̑iningGviquiεG–ooεGℓnεGSilvθrG
xℓnopℓrtiαlθsUG2019SG

1123 SoftwℓrθGkrαhitθαturθGofGthθGkutomℓtθεGknimℓlGlθhℓviorGknℓlysisGSystθmUG2019SG
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1122 woεθlingGℓnεGmontrolGofGzowθrGolθαtroniαsGmonvθrtθrGSystθmGforGzowθrT{uℓlityGsmprovθmθntsG
[lookGxθwsíUG2019SGXZSG]YT]Y 1

1121 monstruαtionGofGpnwkSGinGlℓsθ̑ℓnεGℓnεGstsGzθrformℓnαθGovℓluℓtionUG2019SG 2

1120 zolℓrizℓtionGwθℓsurθmθntGofG’imθTonθrgyGontℓnglθmθntUG2019SG

1119 UG2019SG 0

1118 kGxθwGwθthoεGforG“ȓℓnGSȗsiεθnαθGwonitoringG“singG’imθGSθriθsGsnSk}Gmom̑iningG’ℓnεθmdGkG
mℓsθGStuεyGofGzℓzhouGsslℓnεUG2019SG

1117 yptimℓlGriθrℓrαhiαℓlGwℓnℓgθmθntGofGShip̑oℓrεGwultȋℓttθryGonθrgyGStorℓgθGSystθmG“singGℓG
nℓtℓTnrivθnGnθgrℓεℓtionGwoεθlUG2019SG]SGXZW_TXZXb 23

1116 –T̑ℓnεGzulsθεG’–’GpℓmilyGwithGniffθrθntGyutputGzowθrUG2019SG 0

1115 “tilizℓtionGofGsm’GinGluilεingGℓGSmℓrtG”illℓgθGwoεθlGforG”illℓgθGnθvθlopmθntGinGsnεonθsiℓUG2019SG 0

1114 kugmθntθεG}θℓlityGZnGmȗθsGzuzzlθGlingoGqℓmθGforGthθGolεθrlyUG2019SG

1113 y̑sθrvℓtionGofGlroℓε̑ℓnεGolθαtriαℓllyG’unℓ̑lθG’rzGwθtℓmℓtθriℓlsGzolℓrizℓtionGmonvθrsionUG2019SG

1112 ryεroponiαGxutriθntGmontrolGSystθmG̑ℓsθεGonGsntθrnθtGofG’hingsGℓnεGuTxθℓrθstGxθigh̑orsUG2019SG 6

1111 voαℓlGSθℓrαhG̑ℓsθεGmonstrℓinθεGovolutionℓryGwultiȏjθαtivθGklgorithmGforGy̑jθαtivθG}θεuαtionUG
2019SG 1

1110 kG“niεimθnsionGristogrℓmGqriεGklgorithmGforGsS”G}θℓlG’imθGy̑stℓαlθGkvoiεℓnαθUG2019SG

1109 ”irtuℓlGuθy̑oℓrεGℓnεGpingθrsUG2019SG

1108 kGStuεyGonGX[G̑itGnigitℓlGmontrollθεGysαillℓtorG“singGSwitαhθεGStripθεGsnεuαtorUG2019SG

1107 wθssℓgθGfromGthθGlloαkαhℓinGYWXcGzrogrℓmGmhℓirsUG2019SG 1

1106 wθssℓgθGfromGthθGqθnθrℓlGmhℓirsUG2019SG

1105 UG2019SG 2
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1104 SθαonεTlθstGlθℓmTklignmθntGviℓGlℓyθsiℓnGwultiTkrmθεGlℓnεitsUG2019SG 6

1103 kutomℓtθεGnθsignGofGSimplθGℓnεG}ȏustGwℓnipulℓtorsGforGnθxtθrousGsnTrℓnεGwℓnipulℓtionG’ℓsksG
usingGovolutionℓryGStrℓtθgiθsUG2019SG 1

1102 sntθlligθntG}θαruitmθntGSystθmUG2019SG 1

1101 “—yGloαℓlizℓtionGproαθεurθsGℓppliθεGtoGpotℓ̑lθG’owGsθnsorUG2019SG

1100 xonTεominℓtθεGSortingGqθnθtiαGklgorithmGsssGforGwultiTȏjθαtivθGyptimℓlG}θℓαtivθGzowθrGnispℓtαhG
zrȏlθmGinGolθαtriαℓlGzowθrGSystθmUG2019SG 2

1099 wℓnyTy̑jθαtivθGlVxSqkTsssGforGlℓnεGSθlθαtionGinGmlouεGmontℓminℓtθεGrypθrTSpθαtrℓlGsmℓgθsUG2019SG 1

1098 nθsignGofGθlθαtromℓgnθtiαGinεuαθεGtrℓnspℓrθnαyGlikθGzlℓsmoniαGpℓnoGwθtℓmℓtθriℓlsGzromisingGforG
’rzGSθnsorUG2019SG 1

1097 kutomℓtθεGqθnθrℓtionGofGonθrgyGoffiαiθntGnrivθGmyαlθsGforGolθαtriαG”θhiαlθsGmonsiεθringGvimitingG
pℓαtorsUG2019SG

1096 yrgℓnizingGmommittθθGℓnεG}θviθwθrsUG2019SG

1095 UG2019SG

1094 nθθpGwoεulℓtionG}θαognitionGinGℓnG“nknownGonvironmθntUG2019SG 1

1093 SȗT’rzGαomponθntsGforGhighGαℓpℓαityGpointGtoGmultipointGwirθlθssGnθtworksUG2019SG 0

1092 slotiαsdGSimulℓtionGkppliθεGforGthθGzrℓαtiαℓlGmomponθntGofGthθGlrℓziliℓnG}ȏotiαsGylympiℓεUG2019SG 3

1091 km̑iguitiθsGinGvinθℓrGnirθαtionTpinεingGkrrℓysUG2019SG

1090 xθwGSαhθεulingGwoεθlGforGsntθlligθntG}θsourαθsGklloαℓtionGwℓnℓgθmθntGinGxqxUG2019SG

1089 knℓlysisGofGvowGprθquθnαyGqriεGmurrθntGrℓrmoniαsGmℓusθεG̑yGvoℓεGzowθrGzulsℓtionGinGℓGZTzhℓsθG
zpmG}θαtifiθrUG2019SG 1

1088 moεθ̑ookGnθsignGyptimizℓtionGforGSpℓrsifiθεGnistrȋutionGmonvθrtθrGinGnℓvθyTwℓαkℓyG–ℓtθrmℓrkG
moεθsGovθrGmhℓnnθlsGwithGSynαhronizℓtionGorrorsUG2019SG

1087 ’hθGllθssingGofGnimθnsionℓlityGinGwℓnyTy̑jθαtivθGSθℓrαhdGknGsnvθrsθGwℓαhinθGvθℓrningGsnsightUG
2019SG 1
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1086 linℓrynθnsθxθtdGnθvθlopingGℓnGkrαhitθαturθGforGlinℓryGxθurℓlGxθtworksUG2019SG 10

1085 zS}GostimℓtorGforGmlℓssifiαℓtionGofGzℓssivθGSonℓrG’ℓrgθtGusingGsmprovθεGSαoringGpunαtionUG2019SG

1084 SiliαonG–ℓfθrGwℓpGnθfθαtGmlℓssifiαℓtionG“singGnθθpGmonvolutionℓlGxθurℓlGxθtworkG–ithGnℓtℓG
kugmθntℓtionUG2019SG 5

1083 mompℓrisonGofGkntθnnℓGzℓrℓmθtθrsGforGniffθrθntGSȗstrℓtθGwℓtθriℓlsGℓtG’θrℓhθrtzGprθquθnαyG
}θgionUG2019SG 1

1082 }ȏustGrθlℓyGαontrolGforG̑uαkGαonvθrtθrsGdGθxpθrimθntℓlGℓppliαℓtionUG2019SG

1081 knGimprovθεGθvolutionℓryGmultiTȏjθαtivθGoptimizℓtionGℓlgorithmG̑ℓsθεGonGεθαompositionUG2019SG
XZY]SGWXYX]b

1080 yptimizℓtionGofGhθliαoptθrG̑lℓεθGsθαtionG̑ℓsθεGonGmultiTȏjθαtivθGoptimizℓtionGℓlgorithmUG2019SG
X[XcSGWXYWZ_

1079 S”wG̑ℓsθεGmθthoεGforGmultiTθquℓlizθrGoptimizℓtionUG2019SG 1

1078 }θsθℓrαhGonGthθGoffiαiθnαyGofGkrmNsGzotθntiℓlGonθrgyG}θgθnθrℓtionGSystθmGforGℓGryεrℓuliαG
winiToxαℓvℓtorUG2019SG

1077 zhotovoltℓiαGmoεulθGpℓrℓmθtθrsGθxtrℓαtionGusingG̑θstTsoTfℓrGklmGℓlgorithmUG2019SG 1

1076 knGimprovθεGmultiTȏjθαtivθGoptimizℓtionGℓlgorithmG̑ℓsθεGonGεθαompositionUG2019SG

1075 k̑normℓlityGnθtθαtionGinGmℓrεiℓαGSignℓlsGusingGzsθuεoG–ignθrT”illθGnistrȋutionGwithGzrθTtrℓinθεG
monvolutionℓlGxθurℓlGxθtworkUG2019SG

1074 kGzrθεiαtivθGkpproℓαhGforG”ȋrℓtionGknℓlysisGinG“nεθrgrounεGwiningGypθrℓtionUG2019SG

1073 zrȏlθmsGℓnεGzrospθαtsGofGSθαurityGinGthθG’rℓnsportGSθαtorUG2019SG 1

1072 prθquθnαyGStℓ̑ilityGinG–θℓkGqriεsG“singGsnεθpθnεθntGolθαtriαG”θhiαlθUG2019SG 1

1071 woεθlGporGovℓluℓtingGthθG}θliℓ̑ilityGofGmy̑θrGmomponθntGinGzowθrGnistrȋutionGSystθmsUG2019SG

1070 knGsmprovθεGxSqkssGklgorithmGlℓsθεGonGSitθTnirθαtθεGwutℓgθnθsisGwθthoεGforGwultiTy̑jθαtivθG
yptimizℓtionUG2019SG

1069 qlȏℓlGyptimℓlGzℓthGzlℓnningGforGwultiTℓgθntGploαkingdGkGwultiTy̑jθαtivθGyptimizℓtionGkpproℓαhG
withGxSqkTsssUG2019SG 2
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1068 knGoffiαiθntGStruαturθGStiffnθssG’opologyGyptimizℓtionGStrℓtθgyGunεθrGmrℓshGvoℓεsG“singG}θεuαθεG
oquivℓlθntGStℓtiαGvoℓεsGwθthoεUG2019SG

1067 yptiαℓlG’ℓmmGzlℓsmonGlℓsθεGliosθnsorGinGthθGxθℓrGsnfrℓrθεG}θgionUG2019SG 1

1066 [WnmGnonutGSαℓnGpℓilθεGsnεuαθεG̑yGkαtivθGnrℓinVSourαθGStrθssGsssuθUG2019SG

1065 }θsθℓrαhGℓnεGnθvθlopmθntGofGynTlinθGnθtθαtionGSystθmGforGyilGzollutionGnθgrθθUG2019SG

1064 woεθlingGofGonθrgyGmonsumptionGforGZig̑θθGxoεθsGwithGsoooGbWYUX]U[G’SmrGwkmUG2019SG

1063 oxploringGthθGoffθαtivθnθssGofGvθℓrningGSαrℓtαhGzrogrℓmmingGwithGmoεθUorgUG2019SG

1062 {ooGovℓluℓtionGofGkεℓptivθG”iεθoGStrθℓmingGklgorithmsGinGwultiTusθrGxθtworksUG2019SG

1061 UG2019SG 1

1060 smplθmθntℓtionGofG”oltℓgθGStℓ̑ilityGusingG’rℓαkingGklgorithmGinG–inεG’uȓinθGmonnθαtθεGtoGthθG
qriεUG2019SG

1059 ”oltℓgθGStℓ̑ilityGℓnεGzowθrGvossGonhℓnαθmθntGofGnistrȋutionGSystθmGusingGnrℓgonflyGklgorithmUG
2019SG

1058 nθsignGofGpooεGSθαurityGSystθmGwonitoringGℓnεG}iskGwitigℓtionGofG}iαθGnistrȋutionGsnGsnεonθsiℓG
lurθℓuGofGvogistiαsUG2019SG 1

1057 zθrαθptionGofGℓG–θℓrℓ̑lθGrℓptiαGpθθε̑ℓαkGnθviαθGtoG}θnεθrGthθGSθnsℓtionGofGplightUG2019SG

1056 lℓrry–hℓptiαsdG’owℓrεsGmountθringGSoαiℓlGliℓsθsG“singG}θℓlT’imθGrℓptiαGonhℓnαθmθntGofG”oiαθUG
2019SG

1055 SpℓrsθGεθtθαtionGwithGorthogonℓlGmℓtαhingGpursuitGinGmultiusθrGuplinkGquℓεrℓturθGspℓtiℓlG
moεulℓtionGwswyGsystθmUG2019SGXZSGZ[aYTZ[ab 10

1054 StitαhingGzℓrtiℓlGZnGwoεθlsGwithGℓnGkppliαℓtionGtoGwoεθllingGStonθGplℓkθsUG2019SG

1053 kpplyingGwoεθlGnrivθnGonginθθringG’θαhniquθsGtoGthθGnθvθlopmθntGofGmontikiTlℓsθεGso’GSystθmsUG
2019SG 12

1052 kGwℓnyGy̑jθαtivθGyptimizℓtionGlℓsθεGontityGwℓtαhingGprℓmθworkGforGlȋliogrℓphiαGnℓtℓ̑ℓsθUG2019
SG

1051 kGαompℓrℓtivθGstuεyGofGthθGstℓtθTofTthθTℓrtGℓlgorithmsGonGmultiTȏjθαtivθGprȏlθmsGusingG
pθrformℓnαθGmθtriαsUG2019SG
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1050 offiαiθnαyGimprovθmθntGofGℓGwirθlθssGpowθrGtrℓnsfθrGsystθmGusingGℓGrθαθivθrGsiεθGvoltℓgθGεoȗlingG
rθαtifiθrUG2019SG 4

1049 wyzxk}TssdGknGsmprovθεGwultiTy̑jθαtivθGovolutionℓryGklgorithmGforGwiningGzositivθGℓnεGxθgℓtivθG
kssoαiℓtionG}ulθsUG2019SG 1

1048 nθsignGofGnℓtℓpℓthGmirαuitsGforGℓGlitTzℓrℓllθlGbT̑itG}Sp{GwiαroproαθssorUG2019SG 2

1047 opitℓxiℓlGqℓkszVSiG’ℓnεθmGSolℓrGmθllsGwithGsntθgrℓtθεGvightG’rℓppingUG2019SG 2

1046 knGkεℓptivθGovolutionℓryGwultiTȏjθαtivθGklgorithmGlℓsθεGonG}YGsnεiαℓtorUG2019SG

1045 wultiTy̑jθαtivθGtointGyptimℓlGypθrℓtionGofG}θsθrvoirGSystθmGℓnεGknℓlysisGofGy̑jθαtivθsG
mompθtitionGwθαhℓnismdGkGmℓsθGStuεyGinGthθG“ppθrG}θℓαhGofGthθG ℓngtzθG}ivθrUG2019SGXXSGY][Y 15

1044 zℓrtiαlθGswℓrmGoptimizℓtionT̑ℓsθεGθxtrθmθGgrℓεiθntG̑oostingGforGαonαrθtθGstrθngthGprθεiαtionUG
2019SG 1

1043 wultiTȏjθαtivθGShipmθntGklloαℓtionGusingGoxtrθmθGxonεominℓtθεGSortingGqθnθtiαGklgorithmTsssG
OoTxSqkTsssPUG2019SG

1042 zθrformℓnαθGknℓlysisGofGyutTofTnistrȋutionGnθtθαtionGonG”ℓriousG’rℓinθεGxθurℓlGxθtworksUG2019SG 3

1041 wultiplθxθεSGyptiαℓlG}θflθαtℓnαθGnℓtℓGinGmhθmiαℓlGnθtθαtionUG2019SG

1040 woεθlingGofGnrℓinGmurrθntGℓnεGknℓlogGmhℓrℓαtθristiαsGofGnuℓlTwθtℓlG{uℓεruplθGqℓtθGOnw{qPG
wySpo’sUG2019SG

1039 –orthwhilθG’rℓvθlG’imθdGnθsignGmhℓllθngθsGofGmℓpturingGthθG“sθrGoxpθriθnαθG̑yGSmℓrtphonθUG2019
SG 3

1038 ’imθGSθriθsGwoεθlingGofGStormGyutℓgθsGwithG–θℓthθrGwθsonθtGnℓtℓGforGomθrgθnαyGzrθpℓrθεnθssG
ℓnεG}θsponsθUG2019SG 2

1037 nθsignGℓnεGsmplθmθntℓtionGofGℓGSkSGmonformℓnαθG’θstG’oolGforG]qGmitizθnsGlroℓε̑ℓnεG}ℓεioG
SθrviαθGOml}SPUG2019SG

1036 lrownGzlℓnthoppθrGnℓmℓgθGnθtθαtionGusingG}θmotθGSθnsingGℓnεGwℓαhinθGvθℓrningUG2019SG 2

1035 Sz}sxqdGSαℓlingSGzlℓαθmθntSGℓnεG}outingGofGrθtθrogθnθousGSθrviαθsGwithGplθxȋlθGStruαturθsUG2019SG 2

1034 kεℓptℓtionGofGmlℓssiαℓlGwℓαhinθGvθℓrningGklgorithmsGtoGligGnℓtℓGmontθxtdGzrȏlθmsGℓnεGmhℓllθngθsG
dGmℓsθGStuεydGriεεθnGwℓrkovGwoεθlsG“nεθrGSpℓrkUG2019SG 1

1033 SpθθεyloxdGvowTvℓtθnαyGxp”GSθrviαθGmhℓinsGwithGmrossTxpG}untimθGmonsoliεℓtionUG2019SG 5
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1032 smplθmθntℓtionGofGthθGwoεθlG}θfθrθnαθGkεℓptivθGSystθmGklgorithmGinGkrεuinoUG2019SG 0

1031 qrℓpθsG}ipθnθssGostimℓtionGusingGmonvolutionℓlGxθurℓlGnθtworkGℓnεGSupportG”θαtorGwℓαhinθUG2019
SG 8

1030 SθgmθntℓtionGofGyαulℓrGzℓthologiθsG“singGnθθpGmonvolutionℓlGxθurℓlGxθtworkUG2019SG 0

1029 StruαturθGofGwℓllGαlim̑ingGrȏotGαontrolGsystθmUG2019SG 0

1028 ’θαhnoToαonomiαGkssθssmθntGofGo”GmhℓrgingGsnfrℓstruαturθGnθvθlopmθntGinGlrℓziliℓnG“nivθrsitiθsUG
2019SG 1

1027 knGkεℓptivθGsmℓgθGonαryptionGSαhθmθGlℓsθεGonGstθrℓtθεGpunαtionGSystθmUG2019SG

1026 zositionGmontrolGofGkrmGwℓnipulℓtorG–ithinGprℓαtionℓlGyrεθrGzsnG“tilizingGzℓrtiαlθGSwℓrmG
yptimizℓtionGklgorithmUG2019SG 0

1025 ’hθGnθsignGofGℓGvowGnistortionGzowθrGkmplifiθrGlℓsθεGonGmℓsαoεθUG2019SG 1

1024 wultiplθG}ounεT’ripGnθlℓyTlℓsθεGkrαhitθαturθGforGSiTsntθgrℓtθεGzhotoniαG}θsθrvoirGmomputingUG
2019SG

1023 ’rℓjθαtoryGwθℓsurθmθntsGεuringGwonitoringGℓnεG’θstingGofGqrounεTlℓsθεG}ℓεioGoquipmθntGℓnεG
kiȓornθGoquipmθntGofGsnstrumθntGvℓnεingGSystθmsUG2019SG

1022 rumℓnGloεyGsnfluθnαθGynGkGzℓrℓllθlGzlℓtθGmℓpℓαitℓnαθUG2019SG 0

1021 sntθgrℓlGyrεθrGzsnGmontrollθrGforGvinθℓrG’imθGsnvℓriℓntGofGxonlinθℓrGwoεθlGofGnynℓmiαGliologiαℓlG
SystθmsUG2019SG

1020 onθrgyGwoεθlingGyutputGofG–inεGSystθmG̑ℓsθεGonG–inεGSpθθεUG2019SG 0

1019 righGzθrformℓnαθGsmplθmθntℓtionGofGxθstθεGkrrℓyGlθℓmformθrGforG–iεθ̑ℓnεG}ℓεℓrGkppliαℓtionsUG
2019SG

1018 mompℓrisonGofGniffθrθnαθSG}θlℓtivθGℓnεGprℓαtionℓlGwθthoεsGforGmlℓssifiαℓtionGofG’hθGllℓαkG’θℓG
lℓsθεGonGolθαtroniαGxosθUG2019SG 0

1017 ovℓluℓtionGofGnomℓinG}ℓnεomizℓtionG’θαhniquθsGforG’rℓnsfθrGvθℓrningUG2019SG 3

1016 So’sGOSθℓrαhGforGoxtrℓG’θrrθstriℓlGsntθlligθnαθPGSignℓlGmlℓssifiαℓtionGusingGwℓαhinθGvθℓrningUG2019SG

1015 kutomℓtθεGvℓnθGmhℓngθGnθαisionGwℓkingGusingGnθθpG}θinforαθmθntGvθℓrningGinGnynℓmiαGℓnεG
“nαθrtℓinGrighwℓyGonvironmθntUG2019SG 18
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1014 wultiToxponθntiℓlG}θlℓxℓtionG’imθsGwℓpsG}θαonstruαtionGℓnεG“nsupθrvisθεGmlℓssifiαℓtionGinG
wℓgnituεθGwℓgnθtiαG}θsonℓnαθGsmℓgingUG2019SG

1013 nθtθαtionGofG’θxturθGy̑jθαtsGonGwultiαhℓnnθlGsmℓgθsUG2019SG 0

1012 StℓαkθεGzℓrtiαlθGSizθGwθℓsurθmθntGwθthoεGlℓsθεGonGnℓtℓGzroαθssingUG2019SG

1011 kGqθnθrℓtivθGkppθℓrℓnαθGwoεθlGforGonεT’oTonεG”iεθoGy̑jθαtGSθgmθntℓtionUG2019SG 69

1010 StuεyGofGwswyGmontrolGvℓwsGforGSθismiαGssolℓtionGofGplθxȋlθGzℓyloℓεQUG2019SG

1009 woεθlingGthθG}iskGofGnθαrθℓsθGinGlonθGwinθrℓlGnθnsityGinGwθnGwithG’ypθGYGniℓ̑θtθsUG2019SG

1008 wℓnyTy̑jθαtivθGlrℓinGStormGyptimizℓtionGklgorithmUG2019SGaSGXb_]aYTXb_]b_ 4

1007 UG2019SG 46

1006 UG2019SG 7

1005 –θightθεGnirθαtGwℓtαhingGzointsGforG“sθrGStℓ̑ilityGwoεθlGinGwultiplθGnomℓinsdGkGzroposℓlGforG
ynTvinθGSignℓturθG”θrifiαℓtionUG2019SG 4

1004 zθrformℓnαθGℓnℓlysisGofGSupθrG’wistingGSliεingGwoεθGmontrollθrGinGvowθrGoxtrθmityGoxoskθlθtonUG
2019SG 0

1003 rθtθrogθnθousGsntθgrℓtionG“singGymniTnirθαtionℓlGsntθrαonnθαtGzℓαkℓgingUG2019SG 8

1002 lℓyθsiℓnGkpproℓαhθsGtoGSurrogℓtθTkssistθεGovolutionℓryGwultiTȏjθαtivθGyptimizℓtiondGkG
mompℓrℓtivθGStuεyUG2019SG 2

1001 nθαθivingGthθGzrotθαtordGpoolingGpℓαθGzrθsθntℓtionGkttℓαkGnθtθαtionGklgorithmsUG2019SG 3

1000 zrℓαtiαℓlGprℓmθworkGforGkεvℓnαθεG{uℓlityT̑ℓsθεGzroαθssGmontrolGinGsntθrlinkθεGwℓnufℓαturingG
zroαθssθsUG2019SG 1

999 knℓlysisGofGℓGxovθlGoxαitℓtionGmompθnsℓtθεGromopolℓrGsnεuαtorGkltθrnℓtorG“sθεGforGmℓpℓαitorG
mhℓrgθGzowθrGSupplyUG2019SG[aSG]X_]T]XaX 1

998 ’hrθθTnimθnsionℓlGpℓstGpixθεTtimθGmonvθrgθnαθGquiεℓnαθGvℓwG–ithGsmpℓαtGknglθGmonstrℓintUG2019
SGaSGXbW[_aTXbW[bX 4

997 knℓlysisGofGwȏilθGZnGnθpthGSθnsorsGinGmℓpturingGℓnεGwoεθllingGsnεoorGSαθnθUG2019SG
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996 nistrȋutθεGmoorεinℓtionGofGo”GmhℓrgingGwithG}θnθwℓ̑lθGonθrgyGinGℓGwiαrogriεGofGluilεingsUG2019SG 1

995 nigitℓlGtwinGforGpropulsionGεrivθGofGℓutonomousGθlθαtriαGvθhiαlθUG2019SG 19

994 zrototypingGℓnεGαhℓrℓαtθrizℓtionGofGrℓεiℓtionGhℓrεθnθεGSimGwySGstruαturθsUG2019SG 1

993 UG2019SG 0

992 mhℓrℓαtθrizℓtionGofGSαrθθnTzrintθεGlioimpθεℓnαθGolθαtroεθsGonGxℓnoαθllulosθGSȗstrℓtθUG2019SG

991 righTpowθrGmultiToαtℓvθGlℓtθrℓllyGεiffusθεGmθtℓlâ��oxiεθâ��sθmiαonεuαtorGpowθrGℓmplifiθrGwithG
rθsistivθGhℓrmoniαGtθrminℓtionUG2019SGXZSGXXY]TXXZZ 0

990 UG2019SG 2

989 kutonomousGSθpℓrℓtionGkssurℓnαθGinGknGrighTnθnsityGonG}outθGSθαtordGkGnθθpGwultiTkgθntG
}θinforαθmθntGvθℓrningGkpproℓαhUG2019SG 7

988 zotθntiℓlGtoG“sθGwiαrostripGzℓtαhGsnstθℓεGofGnipolθGkntθnnℓsGinGYU[qrzG–irθlθssGSθnsorGxθtworksUG
2019SG 1

987 SθgmθntℓtionGℓnεG’θxtGθxtrℓαtionGfromGnoαumθntGsmℓgθsdGSurvθyUG2019SG

986 ry̑riεGonθrgyGStorℓgθGSystθmGforG”oltℓgθGStℓ̑ilityGinGℓGnmGwiαrogriεG“singGℓGwoεifiθεGmontrolG
StrℓtθgyUG2019SG 4

985 zowθrkfriαℓGYWXcGzrθfℓαθUG2019SG

984 kGhy̑riεGmultiTℓgθntGmoorεinℓtionGyptimizℓtionGklgorithmUG2019SG]XSGXWW_WZ 5

983 yptimℓlGklloαℓtionGofGry̑riεG}θnθwℓ̑lθGonθrgyGSystθmG̑yGwultiTy̑jθαtivθG–ℓtθrGmyαlθGklgorithmUG
2019SGXXSG_]]W 15

982 knGypθrℓtionGzlℓnningGqθnθrℓtionGℓnεGyptimizℓtionGwθthoεGforGthθGxθwGsntθlligθntGmom̑ℓtGSoSUG
2019SGaSGX]_bZ[TX]_b[a 3

981 ypθrℓtionG}ulθsGyptimizℓtionGofGmℓsαℓεθG}θsθrvoirsGlℓsθεGonGwultiTy̑jθαtivθG’ℓngθntGklgorithmUG
2019SGaSGX_Xc[cTX_Xc_Y 2

980 ovolutionℓryGℓlgorithmsGforGmℓnyTȏjθαtivθGαlouεGsθrviαθGαompositiondGzθrformℓnαθGℓssθssmθntsG
ℓnεGαompℓrisonsUG2019SG]XSGXWW_W] 13

979 kGmultiTȏjθαtivθGoptimizℓtionTθxtθnεθεGtθαhnoTθαonomiαGℓssθssmθntdGθxploringGthθGoptimℓlG
miαroℓlgℓlT̑ℓsθεGvℓluθGαhℓinUG2019SGYXSG]c[]T]c]c 17
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978 zθrformℓnαθGovℓluℓtionGofGxSqkTsssGℓnεGSzokYGinGSolvingGℓGwultiTy̑jθαtivθGSinglθTzθrioεG
wultiTstθmGsnvθntoryGzrȏlθmUG2019SG 0

977 UG2019SG 1

976 ”isuℓlizingGfθθεstoαkGsitingGinG̑iomℓssGproεuαtiondG’rℓεθoffsG̑θtwθθnGθαonomiαGℓnεGwℓtθrGquℓlityG
ȏjθαtivθsUG2019SGbbSGXW[YWX 2

975 kGmultiTȏjθαtivθGθvolutionℓryGhypθrThθuristiαGℓlgorithmGforGtθℓmToriθntθθringGprȏlθmGwithGtimθG
winεowsGrθgℓrεingGrθsαuθGℓppliαℓtionsUG2019SGZ[SG 3

974 lzxθtdGlrℓnαhTprunθεGαonεitionℓlGnθurℓlGnθtworkGforGsystθmℓtiαGtimθTℓααurℓαyGtrℓεθoffGinGnxxG
infθrθnαθUG2019SG 2

973 wθtℓhθuristiαGyptimisℓtionGklgorithmsGforG’uningGℓGlioinspirθεG}θtinℓlGwoεθlUG2019SGXcSG 1

972 “singGxSqkTsssGforGoptimisingG̑iomθεiαℓlGontologyGℓlignmθntUG2019SG[SGXZ]TX[X 28

971 xonâ��nominℓtθεGSortingGqθnθtiαGklgorithmGlℓsθεGsnvθstigℓtionGofGyptimℓlGyεεGSlotGxum̑θrsGforG
StℓtorGShiftθεGprℓαtionℓlâ��SlotG–ounεGzwSwsUG2019SG 1

970 knGsmprovθεGxSqkTsssGklgorithmG“singGqθnθtiαGuTwθℓnsGmlustθringGklgorithmUG2019SGaSGXb]YZcTXb]Y[c 15

969 tointGyptimizℓtionGofGonθrgyGmonsθrvℓtionGℓnεGwigrℓtionGmostGforGmomplθxGSystθmsGinGoεgθG
momputingUG2019SGYWXcSGXTX[ 3
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962 knGsmprovθεG”θrsionGofGℓGwℓnyTȏjθαtivθGovolutionℓryGklgorithmG̑ℓsθεGonGxonTεominℓtθεG
nθαomposθεGSθtsGOwokxnSTssPUG2019SG 1

961 liTzhℓsθGθvolutionℓryG̑iαlustθringGℓlgorithmGwithGthθGxSqkTssGℓlgorithmUG2019SG 1

(2019-2019)

73



960 vongG’θrmGwθmoryGkssistℓnαθGforGovolutionℓryGklgorithmsUG2019SGaSGXXYc 13

959 ’riTqoℓlGovolutionGprℓmθworkGforGmonstrℓinθεGwℓnyTy̑jθαtivθGyptimizℓtionUG2019SGXTX[ 12

958 kGxonTmoopθrℓtivθGprℓmθworkGforGmoorεinℓtingGℓGxθigh̑orhooεGofGnistrȋutθεGzrosumθrsUG2019SG
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Evolutionary ComputationSG2020SGY[SGXcZTYWW 15.6 61

850
wultiplθG}θfθrθnαθGzointsTlℓsθεGnθαompositionGforGwultiȏjθαtivθGpθℓturθGSθlθαtionGinG
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846 knGℓεℓptivθGpθnℓltyT̑ℓsθεG̑ounεℓryGintθrsθαtionGmθthoεGforGmℓnyTȏjθαtivθGoptimizℓtionG
prȏlθmUG2020SG]WcSGZ]_TZa] 4

845 moopθrℓtivθGovolutionℓryGprℓmθworkG–ithGpoαusθεGSθℓrαhGforGwℓnyTy̑jθαtivθGyptimizℓtionUG2020SG
[SGZcbT[XY 11
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841 ovolutionℓryGmomprθssionGofGnθθpGxθurℓlGxθtworksGforGliomθεiαℓlGsmℓgθGSθgmθntℓtionUG2020SGZXSGYcX_TYcYc18

840 tointGyptimizℓtionGofGyffloℓεingG“tilityGℓnεGzrivℓαyGforGoεgθGmomputingGonℓ̑lθεGso’UG2020SGaSGY_YYTY_Yc 78
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825 knℓlysisGofGsθmiTℓsynαhronousGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGwithGεiffθrθntGℓsynαhroniθsUG
2020SGY[SGYcXaTYcZc 5

824 knGℓεℓptivθGhy̑riεGθvolutionℓryGimmunθGmultiTȏjθαtivθGℓlgorithmG̑ℓsθεGonGuniformGεistrȋutionG
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806 liTȏjθαtivθGmℓthθmℓtiαℓlGmoεθlGℓnεGimprovθεGℓlgorithmGforGoptimisℓtionGofGwθlεingGshopG
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2020SG]YSGXWW_WW 34

797 UGIEEE Transactions on Evolutionary ComputationSG2020SGY[SGaYWTaZ[ 15.6 21

796 zrθfθrθnαθT̑ℓsθεGαonθGαontrℓαtionGℓlgorithmsGforGintθrℓαtivθGθvolutionℓryGmultiplθGȏjθαtivθG
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776 kpproximℓtingGmomplθxGzℓrθtoGprontsG–ithGzrθεθfinθεGxormℓlTlounεℓryGsntθrsθαtionGnirθαtionsUG
IEEE Transactions on Evolutionary ComputationSG2020SGY[SGbWcTbYZ 15.6 6

775 wultiȏjθαtivθGZTnG’opologyGyptimizℓtionGofGxθxtTqθnθrℓtionG–irθlθssGnℓtℓGmθntθrGxθtworkUG2020
SGX_SGZ]caTZ_W] 67

774 kppliαℓtionGofGthθGstoαhℓstiαGfrℓαtℓlGsθℓrαhGℓlgorithmGℓnεGαompromisθGprogrℓmmingGtoGαom̑inθεG
hθℓtGℓnεGpowθrGθαonomiαâ��θmissionGεispℓtαhUG2020SG]YSGXccYTYWXW 8

773 kwkmo’dGkGwℓrkθtplℓαθGkrαhitθαturθGforG’rℓεingGmlouεGofG’hingsG}θsourαθsUG2020SGaSGY[bZTY[c] 3

772 kGxovθlGovolutionℓryGklgorithmGforGnynℓmiαGmonstrℓinθεGwultiȏjθαtivθGyptimizℓtionGzrȏlθmsUG
IEEE Transactions on Evolutionary ComputationSG2020SGY[SGacYTbW_ 15.6 20

771 unowlθεgθT̑ℓsθεGmultiTȏjθαtivθGgθnθtiαGℓlgorithmsGforGthθGεθsignGofGwℓtθrGεistrȋutionGnθtworksUG
2020SGYYSG[WYT[YY 9

770 wℓximizingGrθαθivθrGopθrℓtingGαhℓrℓαtθristiαsGαonvθxGhullGviℓGεynℓmiαGrθfθrθnαθGpointT̑ℓsθεG
multiTȏjθαtivθGθvolutionℓryGℓlgorithmUG2020SGb_SGXW]bc_ 5

769 smprovθεGwultiTȏjθαtivθGwothTflℓmθGyptimizℓtionGklgorithmG̑ℓsθεGonG}TεominℓtionGforGαℓsαℓεθG
rθsθrvoirsGopθrℓtionUG2020SG]bXSGXY[[ZX 16

768 moopθrℓtivθGpℓrtiαlθGswℓrmGoptimizℓtionGwithGrθfθrθnαθTpointT̑ℓsθεGprθεiαtionGstrℓtθgyGforG
εynℓmiαGmultiȏjθαtivθGoptimizℓtionUG2020SGbaSGXW]cbb 15

767 kGnovθlGhθuristiαSG̑ℓsθεGonGℓGnθwGrȏustnθssGαonαθptSGforGmultiTȏjθαtivθGprojθαtGportfolioG
optimizℓtionUG2020SGXZcSGXW_Xba 2

766 kGhy̑riεGmθthoεGofGmultiTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionGℓnεGkTmθℓnsGαlustθringGℓnεGitsG
ℓppliαℓtionGtoGmoεℓlGpℓrℓmθtθrGθstimℓtionGinGthθGtimθâ��frθquθnαyGεomℓinUG2020SGY_SGa_cTaab 2

765 kGεθαompositionT̑ℓsθεGθvolutionℓryGℓlgorithmGwithGℓεℓptivθGwθightGℓεjustmθntGforG
mℓnyTȏjθαtivθGprȏlθmsUG2020SGY[SGXW]caTXW_Wc 5

764 ovolutionℓryGllℓαkTloxG’opologyGyptimizℓtiondGmhℓllθngθsGℓnεGzromisθsUGIEEE Transactions on 
Evolutionary ComputationSG2020SGY[SG_XZT_ZZ 15.6 10

763 kεℓptivθGwultiȏjθαtivθGzℓrtiαlθGSwℓrmGyptimizℓtionGlℓsθεGonGovolutionℓryGStℓtθGostimℓtionUG2021
SG]XSGZaZbTZa]X 6
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762 “nαonvθntionℓlGoptimizℓtionGforGℓαhiθvingGwθllTinformθεGεθsignGsolutionsGforGthθGℓutomȏilθG
inεustryUG2020SG]YSGX][YTX]_W 3

761 kGmℓnyTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizθrG̑ℓsθεGonGinεiαℓtorGℓnεGεirθαtionGvθαtorsGforG
mℓnyTȏjθαtivθGoptimizℓtionUG2020SG]X[SGX__TYWY 15

760 SθαurityVstℓ̑ilityT̑ℓsθεGzℓrθtoGoptimℓlGsolutionGforGεistrȋutionGnθtworksGplℓnningGimplθmθntingG
xSqkssVpnw’UG2020SGXcYSGXX__[[ 20

759 kGrθfθrθnαθGpointT̑ℓsθεGθvolutionℓryGℓlgorithmGforGℓpproximℓtingGrθgionsGofGintθrθstGinG
multiȏjθαtivθGprȏlθmsUG2020SGYbSG[WYT[YZ 5

758 sεθntifyingGgooεGℓlgorithmGpℓrℓmθtθrsGinGθvolutionℓryGmultiTGℓnεGmℓnyTȏjθαtivθGoptimisℓtiondGkG
visuℓlisℓtionGℓpproℓαhUG2020SGbbSGXW]cWY 6

757 k}okdGknGℓεℓptivθGrθfθrθnαθTsθtG̑ℓsθεGθvolutionℓryGℓlgorithmGforGmultiȏjθαtivθGoptimisℓtionUG
2020SG]X]SGZ_]TZba 6

756 xθwGhy̑riεGxSqkTsssMSzokV}GtoGmultiTȏjθαtGoptimizℓtionGinGℓGhℓlfTαℓrGεynℓmiαGmoεθlUG2020SGYZ[SGX__WTX_aX 2

755 moopθrℓtivθGkutomotivθG}ℓεℓrsGwithGwultiTkpθrturθGwultizlθxingGwswyGSpℓrsθGkrrℓyGnθsignUG2022
SGXXSGXXcb 2

754 kpkdGknαθstryTspθαifiαGℓllθlθGfrθquθnαyGθstimℓtionGinGℓεmixθεGpopulℓtionsdG’hθGrispℓniαG
mommunityGrθℓlthGStuεyVStuεyGofGvℓtinosUUG2022SGZSGXWWWc_ 0

753 kGαlℓssifiαℓtionGsurrogℓtθTℓssistθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGforGθxpθnsivθG
optimizℓtionUG2022SGY[YSGXWb[X_ 1

752 xovθlGmultiȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionG̑ℓsθεGonGrℓnkingGℓnεGαyαliαGεistℓnαθGstrℓtθgyUG 0

751 rypθrspθαtrℓlGsmℓgθG}θαonstruαtionGlℓsθεGonG}θfθrθnαθGzointGxonεominℓtθεGSortingGqθnθtiαG
klgorithmUG2022SGYWYYSGXTY[

750 qrθθnGsαhθεulingGofGεistrȋutθεGtwoTstℓgθGrθθntrℓntGhy̑riεGflowGshopGαonsiεθringGεistrȋutθεG
θnθrgyGrθsourαθsGℓnεGθnθrgyGstorℓgθGsystθmUG2022SGXWbX[_ 2

749 wultiαritθriℓGkpproℓαhGforGnθsignGyptimizℓtionGofGvightwθightGziθzoθlθαtriαGonθrgyGrℓrvθstθrsG
SȗjθαtθεGtoGStrθssGmonstrℓintsUG2022SGXZSGXbY 0

748 wultiTȏjθαtivθGαoopθrℓtivθGαoθvolutionGℓlgorithmGwithGℓGwℓstθrâ��SlℓvθGmθαhℓnismGforGSθruG
zroεuαtionUG2022SGXXcSGXWb]cZ 3

747 kGαoθvolutionGℓlgorithmG̑ℓsθεGonGtwoTstℓgθεGstrℓtθgyGforGαonstrℓinθεGmultiTȏjθαtivθGprȏlθmsUGX 0

746 nθsignGoptimisℓtionGofGlowGθℓrthGoȓitGαonstθllℓtionG̑ℓsθεGonGlθinouGSℓtθllitθGxℓvigℓtionGSystθmG
prθαisθGpointGpositioningUG 1

745 knGθffθαtivθGoffspringGgθnθrℓtionGstrℓtθgyGforGmℓnyTȏjθαtivθGoptimizℓtionGεrivθnG̑yGknθθGpointsG
unεθrGvℓriℓ̑lθGαlℓssifiαℓtionUGX
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744 SαθnℓrioTlℓsθεGwultiȏjθαtivθG}ȏustGyptimizℓtionGℓnεGnθαisionTwℓkingGprℓmθworkGforGyptimℓlG
ypθrℓtionGofGℓGmℓsαℓεθGryεropowθrGSystθmG“nεθrGwultiplθG“nαθrtℓintiθsUG2022SG]bSG 0

743 SwℓrmGintθlligθntG̑ℓsθεGmθtℓhθuristiαsGforGℓG̑iTȏjθαtivθGflθxȋlθGjȏGshopGintθgrℓtθεGsupplyGαhℓinG
sαhθεulingGprȏlθmsUG2022SGXWbac[ 1

742 mlouεTθεgθGorαhθstrℓtionT̑ℓsθεG̑iTlθvθlGℓutonomousGproαθssGαontrolGforGmℓssGinεiviεuℓlizℓtionGofG
rℓpiεGprintθεGαirαuitG̑oℓrεsGprototypingGsθrviαθsUG2022SG_ZSGX[ZTX_X 2

741 woεulℓrGprℓmθworkGforGSimulℓtionTlℓsθεGwultiTȏjθαtivθGyptimizℓtionGofGℓGmryogθniαGkirG
SθpℓrℓtionG“nitUUG2022SGaSGXX_c_TXXaWc 0

740 ovolutionGofGpℓrℓmθtθrsGinGthθGnoylθTpullθrTxθwmℓnGmoεθlGofGαyαlingGlithiumGionG̑ℓttθriθsG̑yG
multiTȏjθαtivθGoptimizℓtionUG2022SGZX[SGXXbcY]

739 kGmultipliαℓtivθGmℓximinT̑ℓsθεGθvℓluℓtionGℓpproℓαhGforGθvolutionℓryGmℓnyTȏjθαtivθGoptimizℓtionUG
2022SGXYXSGXWba_W

738 wultiTȏjθαtivθGθvolutionℓryGoptimizℓtionGofGunsupθrvisθεGlℓtθntGvℓriℓ̑lθsGofGturningGproαθssUG2022
SGXYWSGXWbaXZ 0

737 snαorporℓtingGmℓαhinθGlθℓrningGforGthθrmℓlGθnginθsGmoεθlingGinGinεustriℓlGwℓstθGhθℓtGrθαovθryUG
2022SGXbXSGYZcTY]Y 0

736 kGmultiTȏjθαtivθGoptimizℓtionGmoεθlGforGsynθrgistiαGθffθαtGℓnℓlysisGofGintθgrℓtθεGgrθθnTgrℓyT̑luθG
εrℓinℓgθGsystθmGinGuȓℓnGinunεℓtionGαontrolUG2022SG_WcSGXYaaY] 1

735 wultiopθrℓtorGsθℓrαhGstrℓtθgyGforGθvolutionℓryGmultiȏjθαtivθGoptimizℓtionUG2022SGaXSGXWXWaZ 1

734 zkS’kGwithGmℓnyGℓppliαℓtionTℓwℓrθGoptimizℓtionGαritθriℓGforGℓlignmθntG̑ℓsθεGphylogθnyG
infθrθnαθUUG2022SGcbSGXWa__X

733 moTyptimizℓtionGofGnθsignGℓnεGpℓ̑riαℓtionGzlℓnsGforGmℓrpθntryUG2022SG[XSGXTXZ

732 kGmultiTȏjθαtivθGmoεθlGforGoptimizingGthθGrθεunεℓnαyGℓlloαℓtionSGαomponθntGsuppliθrGsθlθαtionSG
ℓnεGrθliℓ̑lθGℓαtivitiθsGforGmultiTstℓtθGsystθmsUG2022SGYYYSGXWbZc[ 4

731 SθlfTℓεℓptivθGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGforGflθxȋlθGjȏGshopGsαhθεulingGwithGfuzzyG
proαθssingGtimθUG2022SGX_bSGXWbWcc 2

730 zθrformℓnαθT̑ℓsθεGrℓnkingGofGporousGmℓtθriℓlsGforGzSkGαℓȓonGαℓpturθGunεθrGthθGunαθrtℓintyGofG
θxpθrimθntℓlGεℓtℓUG2022SG[ZaSGXZ]Zc] 2

729 SimulℓtθεGℓnnθℓlingGℓssistθεGxSqkTsssT̑ℓsθεGmultiTȏjθαtivθGℓnℓlogGsmGsizingGtoolUG2022SGb]SG[bT]_ 0

728 liTȏjθαtivθGoptimizℓtionGforGroℓεGvθrtiαℓlGℓlignmθntGεθsignUG2022SGX[ZSGXW]a_[ 0

727 SαθnℓrioT̑ℓsθεGmultiTȏjθαtivθGoptimizℓtionGofGrθsθrvoirsGinGsiltTlℓεθnGrivθrsdGkGαℓsθGstuεyGinGthθG
vowθrG θllowG}ivθrUUG2022SGbYcSGX][]_] 0

Citation Report

86



726 wultiTȏjθαtivθGpℓrℓllθlGℓεjℓαθntG“TshℓpθεGℓssθm̑lyGlinθG̑ℓlℓnαingGαollℓ̑orℓtθεG̑yGrȏotsGℓnεG
normℓlGℓnεGεisℓ̑lθεGworkθrsUG2022SGX[ZSGXW]aa] 1

725 kGmultiTȏjθαtivθGoptimizℓtionGℓpproℓαhGforGthθGεθsignGofGstℓnεTℓlonθGθlθαtrifiαℓtionGsystθmsG̑ℓsθεG
onGrθnθwℓ̑lθGθnθrgiθsUG2022SGXccSGXX_cZc 0

724 xθgℓtivθGzrθssurθGmℓ̑inGmontrolGlℓsθεGonGzsnGℓnεGwultiTy̑jθαtivθGzℓrℓmθtθrGyptimizℓtionUG2021SG 0

723 kGmompℓrℓtivθGStuεyGofGwultiTȏjθαtivθGplθxȋlθGtȏTshopGSαhθεulingGzrȏlθmUG2021SG

722 knGonhℓnαθεG}TxSqkTssGporGwultiplθGlrℓnεsGkεvθrtisingGmℓmpℓignGklloαℓtionGzrȏlθmUG2021SG

721 wultiTȏjθαtivθGzℓrtiαlθGSwℓrmGyptimizℓtionG̑ℓsθεGonGSpℓαθGnθαompositionGforGpθℓturθGSθlθαtionUG
2021SG

720 knGonεTtoTθnεGlθℓαonGzlℓαθmθntGyptimizℓtionGSystθmGforGsnεoorGzositioningUG2021SG 1

719 smprovθεGxSqkTsssGusingGtrℓnsfθrGlθℓrningGℓnεGαθntroiεGεistℓnαθGforGεynℓmiαGmultiTȏjθαtivθG
optimizℓtionUG 2

718 ’ℓrgθtingG}θquirθmθntsG”iolℓtionsGofGkutonomousGnrivingGSystθmsG̑yGnynℓmiαGovolutionℓryG
SθℓrαhUG2021SG 2

717 wultiTȏjθαtivθG’rℓjθαtoryGyptimizℓtionGofG}θεunεℓntGwℓnipulℓtorGforGzℓtiθntGkssistℓnαθUG2021SG 0

716 ’rℓnsfθrGvθℓrningGlℓsθεGwultiTȏjθαtivθGzℓrtiαlθGSwℓrmGyptimizℓtionGklgorithmUG2021SG 0

715 kGmultiTȏjθαtivθGsαhθεulingGstrℓtθgyGofGmrTz”T–inεTzSG̑ℓsθεGonGℓnGimprovθεGhy̑riεGintθlligθntG
ℓlgorithmUG2021SG 1

714 xovθlGzsyGklgorithmGwithGwultiplθGSθlθαtionGStrℓtθgiθsGforGwℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsUG
2021SGXSGYcXTZWa 2

713 yptimℓlGnθsignGofGmom̑inθεGSθwθrGyvθrflowsGsntθrαθptionGpℓαilitiθsGlℓsθεGonGthθGxSqkTsssG
klgorithmUG2021SGXZSGZ[[W 0

712 ry̑riεGovolutionℓryGkpproℓαhGtoGwultiTȏjθαtivθGzℓthGzlℓnningGforG“k”sUG2021SG 0

711 kGliTzopulℓtionGlℓsθεGwultiTy̑jθαtivθGovolutionℓryGklgorithmG“singGry̑riεGsεθntifiαℓtionGwθthoεG
forGpinεingGunθθGzointsUG2021SG

710 }θsθℓrαhGonGwultiTy̑jθαtivθGyptimizℓtionGofG}iεθTrℓilingGzriαingGwoεθlGlℓsθεGonGxSqkTsssUG2021SG

709 SαℓlingGwultiTy̑jθαtivθGyptimizℓtionGforGmlustθringGwℓlwℓrθUG2021SG
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708 knGonsθm̑lθGofGSTθnθrgyGlℓsθεGwℓtingG}θstriαtionsGforGwultiTy̑jθαtivθGovolutionℓryGklgorithmsUG
2021SG

707 kGStuεyGonGy̑jθαtivθGnimθnsionℓlityG}θεuαtionGofG“n̑ℓlℓnαθεGnistrȋutionGSystθmGypθrℓtionUG2021
SG

706 StoαhℓstiαGvinθℓrGzrogrℓmmingGkpproℓαhGforGzortfolioGyptimizℓtionGzrȏlθmUG2021SG 1

705 owyTqk’dGknGovolutionℓryGwultiTy̑jθαtivθGwθthoεGforGkεvθrsℓriℓlG’rℓiningUG2021SG

704 kG}θfθrθnαθT”θαtorTlℓsθεGStrθngthGzℓrθtoGovolutionℓryGklgorithmGYUG2021SG

703 wℓnyTy̑jθαtivθGyptimizℓtionGℓnεGnθαisionTwℓkingGwθthoεGforGSθlθαtivθGkssθm̑lyGofGmomplθxG
wθαhℓniαℓlGzroεuαtsGlℓsθεGonGsmprovθεGxSqkTsssGℓnεG”suy}UG2022SGXWSGZ[

702 ”isuℓlizℓtionT̑ℓsθεGwultiTmritθrionGnθαisionGwℓkingGwithGxswl“SGwθthoεG“singGzℓlθttθG”izUG2021SG

701 wultiTȏjθαtivθGSustℓinℓ̑lθGzroαθssGzlℓnGqθnθrℓtionGfor´ }wSdGxSqkTsssGvsGxθwGxSqkTsssUG2022SGXaWTXbX

700 kGmompℓrℓtivθGStuεyGofGniffθrθntGonαoεingsGonGthθGwultiTy̑jθαtivθGzℓthfinεingGzrȏlθmUG2021SG 0

699 SθismiαGriskT̑ℓsθεGoptimℓlGεθsignGofGfluiεGvisαousGεℓmpθrsGforGsθismiαℓllyGθxαitθεGnonlinθℓrG
struαturθsUG2021SG_SGX[TY[

698 kεℓptivθGzopulℓtionGxSqkTsssGwithGnuℓlGmontrolGStrℓtθgyGforGplθxȋlθGtȏGShopGSαhθεulingGzrȏlθmG
withGthθGmonsiεθrℓtionGofGonθrgyGmonsumptionGℓnεG–θightUG2021SGcSGZ[[ 2

697 mompℓrisonGofGxSqkTsssGwithGxSqkTssGforGmultiGȏjθαtivθGoptimizℓtionGofGℓεiℓ̑ℓtiαGstyrθnθGrθℓαtorUG
2021SG 0

696 “k”GzℓthGzlℓnningGlℓsθεGonGwultiTStℓgθGmonstrℓintGyptimizℓtionUG2021SG]SGX[[ 3

695 knGompiriαℓlGStuεyGonGrowGSℓpiθnzGkαhiθvθsGmovθrℓgθGℓnεGmrℓshGnθtθαtionUG

694 kGmustomizθεGxiαhingGwθthoεologyGforGthθGwℓnyTy̑jθαtivθGzℓthfinεingGzrȏlθmUG2021SG 0

693 “nαrowεθεGrypθrvolumθT̑ℓsθεGwultiTȏjθαtivθGyptimizℓtionGwithGqθnθTpoolGyptimℓlGwixingUG2021
SGXTY[ 1

692 nisαrθtθGsizingSGαrossTsθαtionℓlGshℓpθSGtopologyGoptimizℓtionSGℓnεGmℓtθriℓlGsθlθαtionGofGℓGfrℓmθεG
ℓutomotivθG̑oεyUGWc][[WaWYXXW_Y_

691 wultiȏjθαtivθGoptimizℓtionGofGαompθnsℓtionGnθtworksGforGwirθlθssGpowθrGtrℓnsfθrGsystθmsUG2022SG
[XSG_a[T_bc 0
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690 ontropyTnrivθnGqlȏℓlGlθstGSθlθαtionGinGzℓrtiαlθGSwℓrmGyptimizℓtionGforGwℓnyTy̑jθαtivθGSoftwℓrθG
zℓαkℓgθG}θstruαturingUG2021SGYWYXSGXTXX 0

689 kGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGniαhθGsθlθαtionGinGsolvingGirrθgulℓrGzℓrθtoGfrontsUG
2021SGXTYX

688 knGsntθrnθtGofG’hingsGlℓsθεGSαℓlℓ̑lθGprℓmθworkGforGnisℓstθrGnℓtℓGwℓnℓgθmθntUG2021SG 1

687 knℓlyzingGℓnεGsmprovingGthθG}ȏustnθssGofG’ℓ̑ulℓrGmlℓssifiθrsGusingGmountθrfℓαtuℓlGoxplℓnℓtionsUG
2021SG

686 wultiTȏjθαtivθGoptimizℓtionGofGmiαroTfinGhθliαℓlGαoilGtȗθsG̑ℓsθεGonGthθGprθεiαtionGofGℓrtifiαiℓlG
nθurℓlGnθtworksGℓnεGθntropyGgθnθrℓtionGthθoryUG2021SGYbSGXWX_a_ 1

685 knGsmprovθεGmompθtitivθGSwℓrmGyptimizθrGlℓsθεGonGqθnθrℓlizθεGzℓrθtoGnominℓnαθGforG
vℓrgθTsαℓlθGwultiTȏjθαtivθGℓnεGwℓnyTȏjθαtivθGzrȏlθmsUG2021SG

684 zθrioεiαℓlG–θightG”θαtorG“pεℓtθG“singGℓnG“n̑ounεθεGoxtθrnℓlGkrαhivθGforGnθαompositionTlℓsθεG
ovolutionℓryGwultiTy̑jθαtivθGyptimizℓtionUG2021SG

683 riθrℓrαhiαℓlGθnθrgyGmℓnℓgθmθntGforGαommunityGmiαrogriεsGwithGintθgrℓtionGofGsθαonεTlifθG̑ℓttθryG
θnθrgyGstorℓgθGsystθmsGℓnεGphotovoltℓiαGsolℓrGθnθrgyUG 1

682 kGmlℓssifiαℓtionT̑ℓsθεGwixturθTofTurigingGkssistθεGovolutionℓryGklgorithmGforGoxpθnsivθG
wℓnyTȏjθαtivθGyptimizℓtionUG2021SG 2

681 kppliαℓtionGofGwultiTȏjθαtivθGqθnθtiαGklgorithmGinGzθrsonnθlGSαhθεulingGℓmongG–ℓrθhousθsUG2021
SG

680 momputℓtionℓlGsntθlligθnαθGwθthoεologiθsGforGwultiTȏjθαtivθGyptimizℓtionGℓnεGnθαisionTwℓkingGinG
kutonomousGSystθmsUG2022SGZaaTZcY

679 olθαtromℓgnθtiαGyptimℓlGnθsignGofGℓGzwSqGmonsiεθringG’hrθθGy̑jθαtivθsGℓnεG“singGxSqkTsssUG2022SGXTX 0

678 sαoSsdGθvolutionℓryGspℓrsθGimputℓtionGforGsinglθTαθllGtrℓnsαriptomθsGfromGnθℓrθstGnθigh̑orGαθllsUUG
2022SG 1

677 zowθrGklloαℓtionGinGm}xsG̑ℓsθεGonG{oSGℓnεG{ooUG2022SG 0

676 kGrȏustGθnvironmθntℓlGsθlθαtionGstrℓtθgyGinGεθαompositionG̑ℓsθεGmℓnyTȏjθαtivθGoptimizℓtionUG

675 vℓstTmilθGεronθGεθlivθryGαom̑inℓtoriℓlGεoȗlθGℓuαtionGmoεθlGusingGmultiTȏjθαtivθGθvolutionℓryG
ℓlgorithmsUGX 0

674 kGm˛–TεominℓnαθT̑ℓsθεGsolutionGθstimℓtionGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθG
optimizℓtionUG2022SGXWbaZb 0

673 kGεivθrsityGprθsθrvℓtionGmθthoεGforGθxpθnsivθGmultiTȏjθαtivθGαom̑inℓtoriℓlGoptimizℓtionG
prȏlθmsGusingGxovθlTpirstG’ℓ̑uGSθℓrαhGℓnεGwyokVnUG2022SGXXaY]X 0
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672 kGεynℓmiαGℓεℓptivθGhy̑riεGsurrogℓtθTℓssistθεGpℓrtiαlθGswℓrmGoptimizℓtionGℓlgorithmGforGαomplθxG
systθmGεθsignGoptimizℓtionUG2022SGℓhθℓεTofTprintSG

671 kGxovθlGwultiȏjθαtivθGzℓrtiαlθGSwℓrmGyptimizℓtionGmom̑iningGrypθrαȗθGℓnεGnistℓnαθUG2022SG
YWYYSGXTYX

670 kGαompθtitivθGswℓrmGoptimizθrGwithGprȏℓ̑ilistiαGαritθriℓGforGmℓnyTȏjθαtivθGoptimizℓtionG
prȏlθmsUGX 1

669 }ipℓriℓnGrθforθstℓtionGonGthθGlℓnεsαℓpθGsαℓlθGâ��GxℓvigℓtingGtrℓεθToffsGℓmongGℓgriαulturℓlG
proεuαtionSGθαosystθmGfunαtioningGℓnεG̑ioεivθrsityUG 1

668 wultiTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGεθαompositionGwithGℓnGθxtθrnℓlGℓrαhivθGℓnεG
loαℓlTnθigh̑orhooεG̑ℓsθεGℓεℓptℓtionGofGwθightsUG2022SGaXSGXWXWac 0

667 nℓtℓóShθθtóXUznpUG2020SG

666 yptimizℓtionGofGzroεuαtivityGℓnεG–orkθrG–θllTlθingG̑yG“singGℓGwultiTy̑jθαtivθGyptimizℓtionG
prℓmθworkUG2021SGcSGX[ZTX]Z 2

665 onhℓnαθεGwultifℓαtoriℓlGovolutionℓryGklgorithmG–ithGwθmθGrθlpθrT’ℓsksUG2021SGzzSG 2

664 wultiTȏjθαtivθGmontrolGofG}θsiεθntiℓlGr”kmGvoℓεsGforGlℓlℓnαingGthθG“sθrâ��sGmomfortGwithGthθG
prθquθnαyG}θgulℓtionGzθrformℓnαθUG2022SGXTX 1

663 ’owℓrεGθnθrgyGθffiαiθntGℓnεG̑ℓlℓnαθεGusθrGℓssoαiℓtionsGℓnεGpowθrGℓlloαℓtionsGinGmultiTαonnθαtivityG
θnℓ̑lθεGmm–ℓvθGnθtworksUG2022SGXTX 5

662 StuεyGonGyptimℓlGklloαℓtionGofG–ℓtθrG}θsourαθsGlℓsθεGonGxSqkTsssGklgorithmUG2022SGXXSGX]cTX_b

661 mompℓrℓtivθGnθsignGStuεyGofGr’SGSynαhronousGwotorGwithGsnnθrGℓnεGyutθrG}otorG’ypθGlℓsθεGonG
wultiTy̑jθαtivθGyptimizℓtionUG2022SGXTX 0

660 y̑jθαtivθGSpℓαθT̑ℓsθεGzopulℓtionGqθnθrℓtionGtoGkααθlθrℓtθGovolutionℓryGklgorithmsGforG
vℓrgθTsαℓlθGwℓnyTȏjθαtivθGyptimizℓtionUGIEEE Transactions on Evolutionary ComputationSG2022SGXTX 15.6 1

659 mollℓ̑orℓtivθGoptimizℓtionGforGθnθrgyGsℓvingGℓnεGsθrviαθGαompositionGinGmultiTgrℓnulℓrityG
hθℓvyTεutyGθquipmθntGαlouεGmℓnufℓαturingGθnvironmθntUG2022SG

658 yptimizℓtionGwoεθlGforGnθsigningGzθrsonℓlizθεG’ourismGzℓαkℓgθsUG

657 woεθlingGrumℓnG}θsourαθGoxpθriθnαθGovolutionGforGwultiȏjθαtivθGzrojθαtGSαhθεulingGinGvℓrgθG
SαℓlθGSoftwℓrθGzrojθαtsUG2022SGXWSG[[_aaT[[_cW 3

656 }θliℓ̑ilityTkwℓrθGmomputℓtionGyffloℓεingGforGnθlℓyTSθnsitivθGkppliαℓtionsGinGwomTonℓ̑lθεGkθriℓlG
momputingUG2022SGXTX 0

655 kirG{uℓlityGzrθεiαtionGlℓsθεGonGwℓαhinθGvθℓrningUG2022SG

Citation Report

90



654 nisαovθryGofGz̑TfrθθGhy̑riεGorgℓniαâ��inorgℓniαGYnGpθrovskitθsGusingGℓGstθpwisθGoptimizℓtionG
strℓtθgyUG2022SGbSG 1

653 }θfθrθnαθGpointGrθαonstruαtionT̑ℓsθεGfirθflyGℓlgorithmGforGirrθgulℓrGmultiTȏjθαtivθGoptimizℓtionUG 0

652 ’hθG–θightsGαℓnG̑θGrℓrmfuldGzℓrθtoGSθℓrαhGvθrsusG–θightθεGSθℓrαhGinGwultiTy̑jθαtivθG
SθℓrαhTlℓsθεGSoftwℓrθGonginθθringUG 3

651 knGinnovℓtivθGℓpproℓαhGforGrθsourαθGshℓringGℓnεGsαhθεulingGinGℓGsustℓinℓ̑lθGεistrȋutθεG
mℓnufℓαturingGsystθmUG2022SG]YSGXWX_YW 1

650 ry̑riεGsθlθαtionG̑ℓsθεGmultiVmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmUUG2022SGXYSG_b_X 0

649 woεθlGyrεθrGnθtθrminℓtiondGkGwultiTy̑jθαtivθGovolutionℓryGxθurℓlGxθtworkGSαhθmθUG2022SGZSGX

648 rypθrspθαtrℓlGimℓgθGαomprθssθεGproαθssingdGovolutionℓryGmultiTȏjθαtivθGoptimizℓtionGspℓrsθG
εθαompositionUUG2022SGXaSGθWY_aa][

647 kGmonvolutionℓlGxθurℓlGxθtworkTlℓsθεGSurrogℓtθGwoεθlGforGwultiTȏjθαtivθGyptimizℓtionG
ovolutionℓryGklgorithmGlℓsθεGonGnθαompositionUG2022SGXWXWbX 1

646 –inεowTlℓsθεGwultiTy̑jθαtivθGyptimizℓtionGforGnynℓmiαGzℓtiθntGSαhθεulingGwithGzrȏlθmTSpθαifiαG
ypθrℓtorsUG2022SGXXSG_Z

645 wultiTȏjθαtivθGαomplθxGproεuαtGℓssθm̑lyGsαhθεulingGprȏlθmGαonsiεθringGpℓrℓllθlGtθℓmGℓnεG
workθrGskillsUG2022SG_ZSG[][T[aW 0

644 ompiriαℓlGstuεyGonGmθtℓTfθℓturθGαhℓrℓαtθrizℓtionGforGmultiTȏjθαtivθGoptimizℓtionGprȏlθmsUG 1

643 wultiTȏjθαtivθGℓutoTsαℓlingGsαhθεulingGforGmiαroTsθrviαθGworkflowsGinGhy̑riεGαlouεsUG

642 kGSolutionGwθthoεGforGwℓnyTy̑jθαtivθGSθαurityTmonstrℓinθεG“nitGmommitmθntGmonsiεθringG
plθxȋilityUG2022SGXWSG

641 wℓnyTȏjθαtivθGoptimizℓtionGofGθnθrgyGαonsθrvℓtionGℓnεGθmissionGrθεuαtionGunεθrGunαθrtℓintydGkG
αℓsθGstuεyGinGmhinℓNsGαθmθntGinεustryUG2022SGXY[X_b 0

640 StoαhℓstiαGoptimizℓtionGmoεθlGforGεθtθrminingGsupportGsystθmGpℓrℓmθtθrsGofGℓGsȗwℓyGstℓtionUG
2022SGXXa]Wc 0

639 kGrθinforαθmθntGlθℓrningG̑ℓsθεG}wyokVnGforG̑iTȏjθαtivθGfuzzyGflθxȋlθGjȏGshopGsαhθεulingUG2022SGXXaZbW 1

638 wultiTstrℓtθgyGθnsθm̑lθGfirθflyGℓlgorithmGwithGθquilȋriumGofGαonvθrgθnαθGℓnεGεivθrsityUG2022SGXWbcZb 1

637 wultiTy̑jθαtivθGyptimℓlGnTzw“GzlℓαθmθntGforGpℓstSG}θliℓ̑lθGℓnεGrighTzrθαisionGy̑sθrvℓtionsGofG
kαtivθGnistrȋutionGxθtworksUG2022SGXYSG[_aa 1
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636 kGεθαompositionT̑ℓsθεGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmGwithGoptionℓlGpθrformℓnαθG
inεiαℓtorsUG

635 kGmℓαhinθGlθℓrningGℓpproℓαhGforGpropθllθrGεθsignGℓnεGoptimizℓtiondGzℓrtGssUG2022SGXWZXa[ 1

634 kεℓptivθGmultiȏjθαtivθGθvolutionℓryGℓlgorithmGforGlℓrgθTsαℓlθGtrℓnsformθrGrℓtioGθrrorGθstimℓtionUG
2022SGX[SGYZaTY]X 0

633 kGtθαhniquθGtoGimprovθGthθGεθsignGofGnθℓrTzθroGθnθrgyG̑uilεingsUG2022SG[[SGX 0

632 kG’woTy̑jθαtivθGsvzGwoεθlGofGyzTwk’SzGforGthθGwultiT}ȏotG’ℓskGkssignmθntGinGℓnGsntθlligθntG
–ℓrθhousθUG2022SGXYSG[b[Z 1

631 kppliαℓtionGofGmultiTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionG̑ℓsθεGonGshortTtθrmGmθmoryGℓnεG
uTmθℓnsGαlustθringGinGmultiTmoεℓlGmultiTȏjθαtivθGoptimizℓtionUG2022SGXXYSGXW[b__ 2

630 kGmlustθrTlℓsθεGmompθtitivθGzℓrtiαlθGSwℓrmGyptimizθrGwithGℓGSpℓrsθG’runαℓtionGypθrℓtorGforG
wultiTy̑jθαtivθGyptimizℓtionUG2022SGaXSGXWXWbZ 2

629 knGintθgrℓtθεGfrℓmθworkGforGmultiTȏjθαtivθGoptimizℓtionGofG̑uilεingGpθrformℓnαθdGmℓȓonG
θmissionsSGthθrmℓlGαomfortSGℓnεGglȏℓlGαostUG2022SGZ]cSGXZXcab 0

628 nistrȋutθεGrℓinfℓllTrunoffGsimulℓtionGforGℓGlℓrgθTsαℓlθGkℓrstGαℓtαhmθntG̑yGinαorporℓtingGlℓnεformG
ℓnεGtopogrℓphyGintoGthθGnn}wGmoεθlGpℓrℓmθtθrsUG2022SG_XWSGXYab]Z 0

627 kGαommunityGεθtθαtionGℓpproℓαhGforGthθGrθsourαθGlθvθlingGprȏlθmGinGℓGmultiTprojθαtGsαhθεulingG
θnvironmθntUG2022SGX_cSGXWbYWY 0

626 knGℓεℓptivθGswitαhingT̑ℓsθεGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG2022SGY[bSGXWbcX] 0

625 morθGεθsignGoptimizℓtionGofGsmℓllGmoεulℓrGεuℓlGfluiεGrθℓαtorG̑ℓsθεGonGxSqkTsssGinGthθGℓspθαtGofG
rθℓαtorGphysiαsUG2022SGXa[SGXWcXc[

624 ’owℓrεsG̑θstGεθfℓultGαonfigurℓtionGsθttingsGforGxwzSyGinGmultiTȏjθαtivθGoptimizℓtionUG2021SG

623 kG̑iTȏjθαtivθGθvolutionℓryGℓlgorithmGsαhθεulθεGonGuniformGpℓrℓllθlG̑ℓtαhGproαθssingGmℓαhinθsUG
2022SGXXa[ba

622 onsθm̑lθGofG}θsourαθGklloαℓtionGStrℓtθgiθsGinGnθαisionGℓnεGy̑jθαtivθGSpℓαθsGforGwultiȏjθαtivθG
yptimizℓtionUG2022SG 0

621 kirGtoGkirGmommuniαℓtionsGlℓsθεGonG“k”Tθnℓ̑lθεG”irtuℓlGkntθnnℓGkrrℓysdGkGwultiTȏjθαtivθG
yptimizℓtionGkpproℓαhUG2022SG

620 wultiTnθpotGqrθθnGmℓpℓαitℓtθεGvoαℓtionG}outingGzrȏlθmGmonsiεθringG“nαθrtℓintyGℓnεGsnTpℓαilityG
{uθuingUG2022SGXWWWXX 0

619 wℓαhinθGlθℓrningT̑ℓsθεGfrℓmθworkGtoGαovθrGoptimℓlGzℓrθtoTfrontGinGmℓnyTȏjθαtivθGoptimizℓtionUG 0
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618 wultiTy̑jθαtivθG{zSyGklgorithmsGtoGSolvθGℓnGolθαtromℓgnθtiαGlθnαhmℓrkGzrȏlθmUG2020SG

617 smℓgθGnθformℓtionGostimℓtionGviℓGwultiȏjθαtivθGyptimizℓtionUG2022SGXWSG]ZZWaT]ZZYZ 0

616 knGsnhomogθnθousGqriεTlℓsθεGovolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionUG2022SGXTX 0

615 wθtℓhθuristiαsGℓnε´ rypθrThθuristiαsGlℓsθεGon´ ovolutionℓryGklgorithmsGfor´ SoftwℓrθGsntθgrℓtionG
’θstingUG2022SGXZXTX]X

614 ovolutionℓryGmomputℓtionGinGkαtiondGrypθrεimθnsionℓlGnθθpGom̑θεεingGSpℓαθsGofGqigℓpixθlG
zℓthologyGsmℓgθsUGIEEE Transactions on Evolutionary ComputationSG2022SGXTX 15.6

613 wultiTȏjθαtivθGyptimizℓtionGforGsmprovingG’hroughputGℓnεGonθrgyGoffiαiθnαyGinG“k”Tθnℓ̑lθεGso’UG
2022SGXTX 0

612 kutomℓtθεGwiαrosθrviαθGnθαompositionGwθthoεGℓsGwultiTy̑jθαtivθGyptimizℓtionUG2022SG

611 kGmomprθhθnsivθGStuεyGonGℓGwθtℓGrθuristiαsGyptimizℓtionGklgorithmTGry̑riεizθεGwℓyflyGklgorithmUG
2022SG

610 wultiTȏjθαtivθGmonstrℓinθεGqθnθtiαGklgorithmGlℓsθεGonGzℓrθtoGℓnεGriθrℓrαhiαℓlGSortingUG2022SG

609 tointGoptimisℓtionGofGunαθrtℓinGεistrȋutθεGmℓnufℓαturingGℓnεGprθvθntivθGmℓintθnℓnαθGforG
sθmiαonεuαtorGwℓfθrsGαonsiεθringGmultiTθnθrgyGαomplθmθntℓryUGXTYY

608 ovolutionℓryGnθurℓlGℓrαhitθαturθGsθℓrαhGforGsurrogℓtθGmoεθlsGtoGθnℓ̑lθGoptimizℓtionGofGinεustriℓlG
αontinuousGαrystℓllizℓtionGproαθssUG2022SGXXa]Ya 3

607 }θsθrvoirGoptimℓlGopθrℓtionGwithGℓnGintθgrℓtθεGℓpproℓαhGforGmℓnℓgingGflooεsGℓnεGεroughtsGusingG
xSqkTsssGℓnεGprospθαtG̑θhℓviorℓlGthθoryUG2022SGXYac_X 0

606 onθrgyToffiαiθntGSαhθεulingGinGtȏGShopGwℓnufℓαturingGSystθmsdGkGvitθrℓturθG}θviθwUG2022SGX[SG_Y_[ 5

605 y̑sθrvℓtionGsαhθεulingGforGℓGstℓtθTofTthθTℓrtGSk}oySdGtwoGℓεℓptivθGmultiTȏjθαtivθGθvolutionℓryG
ℓlgorithmsUG2022SGXWbY]Y 0

604 kGεisαrθtθGmultiTȏjθαtivθGgrθyGwolfGoptimizθrGforGthθGhomθGhθℓlthGαℓrθGroutingGℓnεGsαhθεulingG
prȏlθmGwithGprioritiθsGℓnεGunαθrtℓintyUG2022SGXWbY]_ 0

603 qrℓphTlℓsθεGwolθαulℓrGzℓrθtoGyptimisℓtionUG 0

602 kGwultiTȏjθαtivθGovolutionℓryGklgorithmGwithGmlustθringTlℓsθεG’woT}ounεGSθlθαtionGStrℓtθgyUG
2022SG]ZaT][c

601 ’ℓαklingGtθmporℓlTεynℓmiαGsθrviαθGαompositionGinGαlouεGmℓnufℓαturingGsystθmsdGkGtθnsorG
fℓαtorizℓtionT̑ℓsθεGtwoTstℓgθGℓpproℓαhUG2022SG_ZSG]cZT_Wb 0
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600 SoftwℓrθGmoεulθGαlustθringGusingGgriεT̑ℓsθεGlℓrgθTsαℓlθGmℓnyTȏjθαtivθGpℓrtiαlθGswℓrmG
optimizℓtionUG

599 liTȏjθαtivθGαlouεGrθsourαθGmℓnℓgθmθntGforGεθpθnεθntGtℓsksGusingG{TlθℓrningGℓnεGxSqkTZUG 0

598 wultiȏjθαtivθGyptimizℓtionGofGSurfℓαθG}oughnθssGℓnεG’oolG–θℓrGinGrighTSpθθεGwillingGofGkk_W_XG
̑yGwℓαhinθGvθℓrningGℓnεGxSqkTssUG2022SGYWYYSGXTYX 1

597 ’rℓεθToffsG̑θtwθθnGsustℓinℓ̑lθGεθvθlopmθntGgoℓlsGinGsystθmsGofGαitiθsUG2022SG 0

596 wultiTȏjθαtivθGoptimℓlGoffloℓεingGεθαisionGforGmultiTusθrGstruαturθεGtℓsksGinGintθlligθntG
trℓnsportℓtionGθεgθGαomputingGsαθnℓrioUG

595 zrofitGklloαℓtionGStrℓtθgyGofG”irtuℓlGzowθrGzlℓntGlℓsθεGonGwultiTy̑jθαtivθGyptimizℓtionGinG
olθαtriαityGwℓrkθtUG2022SGX[SG_YYc 0

594 wultiTȏjθαtivθGθvolutionℓryGspℓtioTtθmporℓlGforθαℓstingGofGℓirGpollutionUG2022SG 0

593 yptimizingGwultiTy̑jθαtivθGpθεθrℓtθεGvθℓrningGonGxonTssnGnℓtℓGwithGsmprovθεGxSqkTsssGℓnεG
riθrℓrαhiαℓlGmlustθringUG2022SGX[SGXWaW

592 yptimℓlGplℓnningGofGflooεTrθsiliθntGθlθαtriαGvθhiαlθGαhℓrgingGstℓtionsUG 0

591 mhℓrℓαtθrizℓtionGofGαonstrℓinθεGαontinuousGmultiȏjθαtivθGoptimizℓtionGprȏlθmsdGkGfθℓturθGspℓαθG
pθrspθαtivθUG2022SG 1

590 yptimℓlGnθsignGofGnistriαtGwθtθrθεGkrθℓsGinG–ℓtθrGnistrȋutionGxθtworksG“singGmommunityG
nθtθαtionGklgorithmGℓnεGwℓnyGy̑jθαtivθGyptimizℓtionUG2022SG

589 wultiTy̑jθαtivθGyptimizℓtionGofGqθℓrG}ℓtiosGofGℓGSθℓmlθssG’hrθθTSpθθεGkutomℓtθεGwℓnuℓlG
’rℓnsmissionGforGolθαtriαG”θhiαlθsGmonsiεθringGShiftGzθrformℓnαθUG2022SGX]SG[X[c 1

588 kGlounεθεGkrαhivθrGforGrℓusεorffGkpproximℓtionsGofGthθGzℓrθtoGprontGforGwultiTy̑jθαtivθG
ovolutionℓryGklgorithmsUG2022SGYaSG[b

587 knGimprovθεGfθℓturθGsθlθαtionGmθthoεG̑ℓsθεGonGℓnglθTguiεθεGmultiTȏjθαtivθGzSyGℓnεG
fθℓturθTlℓ̑θlGmutuℓlGinformℓtionUG 1

586 wultiTȏjθαtivθGoptimisℓtionGofGmℓαhiningGproαθssGpℓrℓmθtθrsGusingGεθθpGlθℓrningT̑ℓsθεG
εℓtℓTεrivθnGgθnθtiαGℓlgorithmGℓnεG’yzSsSUG2022SG_[SG[WT]Y 1

585 wultiphℓsθGzroαθεurθGforGsεθntifyingGnistriαtGwθtθrθεGkrθℓsGinG–ℓtθrGnistrȋutionGxθtworksG“singG
mommunityGnθtθαtionSGxSqkTsssGyptimizℓtionSGℓnεGwultiplθGkttrȋutθGnθαisionGwℓkingUG2022SGX[bSG 0

584 onθrgyTθffiαiθntGso’GroutingG̑ℓsθεGonGℓGnθwGoptimizθrUG2022SGXXcSGXWY]cX 0

583 yptimizℓtionGStrℓtθgyGforG’imθTyfT“sθG’ℓriffsGonGthθGolθαtriαityGqθnθrℓtionTSℓlθsGSiεθGmonsiεθringG
mustomθrGnθmℓnεG}θsponsθUG2021SG
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582 wℓintℓinGyptimℓlGmonfigurℓtionsGforGvℓrgθGmonfigurℓ̑lθGSystθmsG“singGwultiTy̑jθαtivθG
yptimizℓtionUG2022SGaZSG[[WaT[[YY

581 knGkppliαℓtionGof´ zrθfθrθnαθTsnspirθεGmoTovolutionℓryGklgorithmGto´ SθαtorizℓtionUG2022SGY]aTY_b

580 knGsmprovθεGxSqkTsssGklgorithmGlℓsθεGonGnistℓnαθGnominℓnαθG}θlℓtionGforGwℓnyTȏjθαtivθG
yptimizℓtionUG2022SGXXaaZb 1

579 ynGthθGrolθGofGmθtℓhθuristiαGoptimizℓtionGinG̑ioinformℓtiαsUG

578 kGmultiTȏjθαtivθGfrℓmθworkGforGiεθntifiαℓtionGofGmℓtθriℓlGpℓrℓmθtθrsG̑ℓsθεGonGmultiplθG
mθαhℓniαℓlGtθstsUGXTXa

577 kGmℓαhinθGlθℓrningGfrℓmθworkGforGprθεiαtingGεownstrθℓmGwℓtθrGθnεTusθGθvθntsGwithGupstrθℓmG
sθnsorsUG

576 niffθrθntiℓlGovolutionGwithGpusionGofGvoαℓlGℓnεGqlȏℓlGSθℓrαhGStrℓtθgiθsUG2022SGXWXa[_ 0

575 knGovℓluℓtionGofGzropℓgℓtionGofGthθGrs”TsnfθαtθεGmθllsGviℓGyptimizℓtionGzrȏlθmUG2022SGXWSGYWYX 0

574 nθθpGvθℓrningGlℓsθεGwutiTy̑jθαtivθG}θℓαtivθGzowθrGyptimizℓtionGofGnistrȋutionGxθtworkGwithGz”G
ℓnεGo”sUG2022SGYYSG[ZYX 1

573 onhℓnαingGthθGzθrformℓnαθGofGovolutionℓryGklgorithmG̑yGniffθrθntiℓlGovolutionGforGyptimizingG
nistillℓtionGSθquθnαθUG2022SGYaSGZbWY

572 oTεyxSqkTsssdGkGwultiTy̑jθαtivθGklgorithmGforGrℓnεlingGzℓrθtoGyptimℓlityGovθrG’imθUG2022SGYWYYSGXTXY

571 SurrogℓtθTkssistθεGwultiTy̑jθαtivθGyptimizℓtionGofGℓGviquiεGyxygθnG”ℓαuumGSȗαoolingGSystθmG
lℓsθεGonGojθαtorGℓnεGviquiεG}ingGzumpUG2022SGXWSGXXbb

570 kutomℓtiαG̑inℓryGℓnεGtθrnℓryGαhℓngθGεθtθαtionGinGSk}GimℓgθsG̑ℓsθεGonGθvolutionℓryGmultiȏjθαtivθG
optimizℓtionUG2022SGXWcYWW 1

569 kG’woTstℓgθGSurrogℓtθTkssistθεGovolutionℓryGklgorithmGO’STSkokPGforGoxpθnsivθG
wultiVwℓnyTȏjθαtivθGyptimizℓtionUG2022SGaZSGXWXXWa 0

568 {wyokdGkG{TlθℓrningT̑ℓsθεGmultiȏjθαtivθGθvolutionℓryGℓlgorithmGforGsolvingGtimθTεθpθnεθntG
grθθnGvθhiαlθGroutingGprȏlθmsGwithGtimθGwinεowsUG2022SG_WbSGXabTYWX 1

567 kgriαulturℓlGsnnovizℓtiondGknGyptimizℓtionTnrivθnGsolutionGforGsustℓinℓ̑lθGℓgriαulturℓlG
intθnsifiαℓtionGinGwiαhigℓnUG2022SGXccSGXWaX[Z

566 kGmultiȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGεθαisionGvℓriℓ̑lθGαlℓssifiαℓtionGforG
mℓnyTȏjθαtivθGoptimizℓtionUG2022SGaZSGXWXXWb 1

565 sεθntifiαℓtionGofGnonpℓrℓmθtriαGthθrmoεynℓmiαGmoεθlGℓnεGoptimizℓtionGofGoαθℓnGthθrmℓlGθnθrgyG
αonvθrsionGrℓεiℓlGinflowGtuȓinθUG2022SGZYXSGXXcZ[b
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564 lswT̑ℓsθεGθstimℓtionGofGinputsGforGsitθGlℓyoutGplℓnningGℓnεGloαℓtingGirrθgulℓrlyGshℓpθεGfℓαilitiθsUG
2022SGX[XSGXW[[ZX

563 ynGthθG“sθGofGqrossonθGwθthoεologyGforGrℓnεlingGzrioritiθsGinGwultiTȏjθαtivθGovolutionℓryG
yptimizℓtionUG2022SGXbZTYXb

562 kGSurvθyGofGnθαompositionGlℓsθεGovolutionℓryGklgorithmsGforGwℓnyTy̑jθαtivθGyptimizℓtionG
zrȏlθmsUG2022SGXWSGaYbY]TaYbZb 0

561 wultiȏjθαtivθGpourTnimθnsionℓlG’rℓjθαtoryGSynθrgθtiαGyptimizℓtionGlℓsθεGonGmongθstionG
zrθεiαtionGℓnεGxSqkZTSkUG2022SGXWSGaXcb_TaYWW]

560 moorεinℓtθεGkεℓptℓtionGofG}θfθrθnαθG”θαtorsGℓnεGSαℓlℓrizingGpunαtionsGinGovolutionℓryG
wℓnyTy̑jθαtivθGyptimizℓtionUG2022SGXTXZ 0

559 SθquθntiℓlGSȗspℓαθGyptimizℓtionGnθsignGofGℓGnuℓlG’hrθθTphℓsθGzθrmℓnθntGwℓgnθtGSynαhronousG
rȗGwotorGlℓsθεGonGxSqkGsssUG2022SGXTX 2

558 ry̑riεGmlℓssiαℓlT{uℓntumGyptimizℓtionG’θαhniquθsGforGSolvingGwixθεTsntθgθrGzrogrℓmmingG
zrȏlθmsGinGzroεuαtionGSαhθεulingUG2022SGXTX] 1

557 wultiTy̑jθαtivθGyptimizℓtiondGwθthoεsGℓnεGkppliαℓtionsUG2022SGXbXTYWa

556 wultiTȏjθαtivθGovolutionℓryGklgorithmGwith´ kεℓptivθGpittingGnominℓntGrypθrplℓnθUG2022SG[aYT[bX

555 voαℓlGwoεθlTlℓsθεGzℓrθtoGprontGostimℓtionGforGwultiȏjθαtivθGyptimizℓtionUG2022SGXTXY 2

554 kutomℓtθεG{uℓntizℓtionGℓnεG}θtrℓiningGforGxθurℓlGxθtworkGwoεθlsGwithoutGvℓ̑θlθεGnℓtℓUG2022SGXTX

553 stθrℓtivθGwℓαhinθTvθℓrningTlℓsθεGwθthoεGofGSθlθαtingGonαoεθrGzℓrℓmθtθrsGforGSpθθεTlitrℓtθG
’rℓεθoffUG2022SG

552 wℓnyTȏjθαtivθGkssθm̑lyTvinθGzℓrtsGpθθεingGεθαisionsGinGkutomotivθGsnεustryUG2022SG

551 mSmdGmollℓ̑orℓtivθGSystθmGmonfigurℓtionGforGsVyTsntθnsivθGkppliαℓtionsGinGwultiT’θnℓntGmlouεsUG
2022SG

550 wultiTȏjθαtivθGqrℓyG–olfGyptimizℓtionGklgorithmGforGwultiTℓgθntGzℓthfinεingGzrȏlθmUG2022SG

549 mostTkwℓrθG}θsourαθGklloαℓtionGwithGzrȏℓ̑ilistiαGvℓtθnαyGquℓrℓntθθGinGl]qGsnεustriℓlGzrivℓtθG
xθtworksUG2022SG

548 krtifiαiℓlGintθlligθnαθT̑ℓsθεGmultiTȏjθαtivθGoptimizℓtionGofGrθvθrsθGosmosisGεθsℓlinℓtionG
prθtrθℓtmθntGusingGℓGhy̑riεGZnyTimmȏilizθεTphotoTpθntonTproαθssUG 0

547 kαtivθGεistrȋutionGnθtworkGfℓultGloαℓtionGmθthoεG̑ℓsθεGonGthθGxSqkTsssGℓlgorithmUG2022SG 0
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546 kGwultiȏjθαtivθGvℓnεG“sθGnθsignGprℓmθworkGwithGqθoTligGnℓtℓGforGStℓtionTvθvθlG’rℓnsitTyriθntθεG
nθvθlopmθntGzlℓnningUG2022SGXXSGZ_[

545 snvθstigℓtionGonGoptimℓlGlightwθightGθxpℓnεθεGαlℓyGℓggrθgℓtθGαonαrθtθGℓtGhighGtθmpθrℓturθG̑ℓsθεG
onGεθθpGnθurℓlGnθtworkUG 0

544 nymokVndGnuℓlTypθrℓtorT̑ℓsθεGmonstrℓinθεGmℓnyTȏjθαtivθGovolutionℓryGklgorithmG̑ℓsθεGonG
nθαompositionUG 0

543 wultiȏjθαtivθGθnsθm̑lθGsurrogℓtθT̑ℓsθεGoptimizℓtionGℓlgorithmGforGgrounεwℓtθrGoptimizℓtionG
εθsignsUG2022SGXYbX]c 0

542 kG’woTphℓsθGovolutionℓryGklgorithmGforGwultiTȏjθαtivθGnistrȋutθεGkssθm̑lyGzθrmutℓtionG
plowshopGSαhθεulingGzrȏlθmUG2022SGXWXXYb 1

541 knGimprovθεGzℓrθtoGfrontGmoεθlingGℓlgorithmGforGlℓrgθTsαℓlθGmℓnyTȏjθαtivθGoptimizℓtionUG2022SG 0

540 kGεθαompositionT̑ℓsθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGforGhy̑riεGflowshopGrθsαhθεulingG
prȏlθmGwithGαonsistθntGsȗlotsUGXTY_ 0

539 wultiTy̑jθαtivθGwultiTvθℓrnθrG}ȏotG’rℓjθαtoryGzrθεiαtionGwθthoεGforGso’GwȏilθG}ȏotGSystθmsUG
2022SGXXSGYWc[ 1

538 SolvingG}θsαhθεulingGzrȏlθmsGinGnynℓmiαGzθrmutℓtionGplowGShopGonvironmθntsGwithGwultiplθG
y̑jθαtivθsG“singGthθGry̑riεGnynℓmiαGxonTnominℓtθεGSortingGqθnθtiαGssGklgorithmUG2022SGXWSGYZc] 0

537 kGwℓnyTy̑jθαtivθGtointGzℓrℓllθlGSimulℓtionGwθthoεGforGkαoustiαGyptimizℓtionGnθsignGofG
SounεTk̑soȓingGStruαturθsUG2022SGXYSG_bcY

536 yptimizθεGSθlθαtionGofG–ℓtθrG}θsourαθGklloαℓtionGSαhθmθsGlℓsθεGonGsmprovθεGmonnθαtionG
ontropyGinGlθijingâ��sGSouthθrnGzlℓinUG2022SGY[SGcYW

535 sntθlligθntGllℓαkâ��vittθrmℓnGzortfolioGyptimizℓtionG“singGℓGnθαompositionTlℓsθεGwultiTy̑jθαtivθG
ns}om’GklgorithmUG2022SGXYSGaWbc

534 StoαhℓstiαGyptimℓlGnθsignGofGrousθholεTlℓsθεGry̑riεGonθrgyGSupplyGSystθmsG“singGSℓmplθG
kvθrℓgθGkpproximℓtionUG2022SGYWYYSGXTXc 0

533 krtifiαiℓlGsntθlligθnαθGinGolitθGSportsâ��kGxℓrrℓtivθG}θviθwGofGSuααθssGStoriθsGℓnεGmhℓllθngθsUG[SG 1

532
xovθlGhy̑riεGtwoTstℓgθGℓlkℓliGmθtℓlGthθrmoθlθαtriαGαonvθrtθrGℓnεGthθrmℓllyGrθgθnθrℓtivθG
θlθαtroαhθmiαℓlGαyαlθGtoGθxploitGwℓstθGhθℓtGofGsoliεGoxiεθGfuθlGαθlldGzθrformℓnαθGℓssθssmθntGℓnεG
optimizℓtionUG2022SG[aSGYZacaTYZbXa

0

531 knGθnhℓnαθεGℓεℓptivθGgθomθtryGθvolutionℓryGℓlgorithmGusingGstoαhℓstiαGεivθrsityGmθαhℓnismUG2022
SG

530 }θproεuαȋilityGℓnεG̑ℓsθlinθGrθportingGforGεynℓmiαGmultiTȏjθαtivθG̑θnαhmℓrkGprȏlθmsUG2022SG 0

529 montinuousGovolutionGforGoffiαiθntGxθurℓlGkrαhitθαturθGSθℓrαhGlℓsθεGonGsmprovθεGxSqkTsssG
klgorithmUG2023SGcacTcb_
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528 kGmomprθhθnsivθG}θviθwGonGwultiTȏjθαtivθGyptimizℓtionG’θαhniquθsdGzℓstSGzrθsθntGℓnεGputurθUG 2

527 kεℓptivθGαℓnεiεℓtθGθstimℓtionTℓssistθεGmultiTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionUG

526 “ltrℓTlowGxyxGniθsθlGℓftθrtrθℓtmθntdGℓnGℓssθssmθntG̑yGsimulℓtionUG2022SGXWWXY[

525 vimitingGthθGwinεTinεuαθεGεθflθαtionGℓmplituεθGofGℓnGovθrhθℓεGαonεuαtordGθstℓ̑lishmθntGofG
multiTrigiεT̑oεyGmoεθlGℓnεGoptimizℓtionGofGstruαturℓlGpℓrℓmθtθrsUG2022SGZ_SGZYW]TZYX_

524 kGSurrogℓtθGwoεθlGlℓsθεGwultiTy̑jθαtivθGyptimizℓtionGwθthoεGforGyptiαℓlGsmℓgingGSystθmUG2022SG
XYSG_bXW

523 monstrℓinθεGmultiTȏjθαtivθGεiffθrθntiℓlGθvolutionGℓlgorithmGwithGrℓnkingGmutℓtionGopθrℓtorUG2022SGXXbW]] 0

522 ovolutionℓryGnθurℓlGαℓsαℓεθGsθℓrαhGℓαrossGsupθrnθtworksUG2022SG

521 }θsθℓrαhGonGℓGprθεiαtionGmoεθlGforGgℓsGinsulℓtionGpθrformℓnαθG̑ℓsθεGonGzℓrθtoGoptimisℓtionUG

520 ’owℓrεGℓxiℓlGℓααurℓαyGprθεiαtionGℓnεGoptimizℓtionGofGmθtℓlGtȗθG̑θnεingGformingdGkGnovθlG
q}“TintθgrℓtθεGz̑TxSqkTsssGoptimizℓtionGfrℓmθworkUG2022SGXX[SGXW]XcZ 0

519 kεℓptivθGpℓthGplℓnningGforGthθGgℓntryGwθlεingGrȏotGsystθmUG2022SGbXSGZb_TZc] 0

518 sntθlligθntGoptimizℓtionGfrℓmθworkGofGnθℓrGzθroGθnθrgyGαonsumptionG̑uilεingGpθrformℓnαθG̑ℓsθεG
onGℓGhy̑riεGmℓαhinθGlθℓrningGℓlgorithmUG2022SGX_aSGXXYaWZ 0

517 StiffθningGoptimisℓtionGofGαonvθntionℓlGαolεTformθεGstθθlGαrossTsθαtionsG̑ℓsθεGonGℓGmultiTȏjθαtivθG
qθnθtiαGklgorithmGℓnεGusingGqθnθrℓlisθεGlθℓmG’hθoryUG2022SGXacSGXWcaXZ 0

516 wultiTȏjθαtivθGwintθrGwhθℓtGirrigℓtionGstrℓtθgiθsGoptimizℓtionG̑ℓsθεGonGαouplingGkquℓmropTySzyG
ℓnεGxSqkTsssdGkGαℓsθGstuεyGinG ℓnglingSGmhinℓUG2022SGb[ZSGX]aXW[ 1

515 wultiTȏjθαtivθGoptimizℓtionGofGhyεrℓuliαGshovθlGusingGθvolutionℓryGℓlgorithmUG2022SGX[YSGXW[[b_ 1

514 wℓnyTȏjθαtivθGrℓpiεGoptimizℓtionGofGrθℓαtorGshiθlεingGεθsignG̑ℓsθεGonGxSqkGTGsssUG2022SGXaaSGXWcZYY 0

513 }θliℓ̑ilityGofGthθGwθightGvθαtorGgθnθrℓtionGmθthoεGofGthθGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmG
ℓnεGℓppliαℓtionUG2022SGX_cSGXZWTX]_

512 wultiTgrℓnulℓrityGsθrviαθGαompositionGinGinεustriℓlGαlouεGrȏotiαsUG2022SGabSGXWY[X[ 0

511 moopθrℓtivθGαoTθvolutionℓryGmθmθtiαGℓlgorithmGforGpiαkupGℓnεGεθlivθryGprȏlθmGwithGtimθG
winεowsUG2022SG
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510 wyzsxxsUG2022SG

509 kGtwoTstℓgθGmθmθtiαGℓlgorithmGforGθnθrgyTθffiαiθntGflθxȋlθGjȏGshopGsαhθεulingG̑yGmθℓnsGofG
εθαrθℓsingGthθGtotℓlGnum̑θrGofGmℓαhinθGrθstℓrtsUG2022SGXWXXZX 0

508 wultiTȏjθαtivθGoptimizℓtionGℓnεGεynℓmiαGαontrolGofGhθℓtGθxαhℓngθrGnθtworkGforGhθℓtGpumpG
εistillℓtionGofGℓαθtiαGℓαiεVℓαθtiαGℓnhyεriεθG̑inℓryGsystθmUG

507 kutomℓtθεGℓlgorithmGαonfigurℓtionGℓnεGεθsignUG2022SG 1

506 “ȓℓnGSustℓinℓ̑ilitydGsntθgrℓtingGSoαioθαonomiαGℓnεGonvironmθntℓlGnℓtℓGforGwultiTy̑jθαtivθG
kssθssmθntUG2022SGX[SGcX[Y 0

505 nynℓmiαGknℓlysisGofGℓGrighTSpθθεG}otorGSupportθεG̑yGyptimizθεGlθℓringsGℓtGStθℓεyGℓnεG’rℓnsiθntG
ypθrℓtingGmonεitionsUG 0

504 qommyGYWYYGtutoriℓlGonG̑θnαhmℓrkingGmultiȏjθαtivθGoptimizθrsGYUWUG2022SG 1

503 niffiαultiθsGinGfℓirGpθrformℓnαθGαompℓrisonGofGmultiȏjθαtivθGθvolutionℓryGℓlgorithmsUG2022SG

502 onθrgyGmℓnℓgθmθntGℓnεGsystθmGεθsignGforGfuθlGαθllGhy̑riεGunmℓnnθεGℓθriℓlGvθhiαlθsUG

501 knGθxtθrnℓlGℓrαhivθGguiεθεGrℓrrisGrℓwksGoptimizℓtionGusingGstrθngthθnθεGεominℓnαθGrθlℓtionGforG
multiTȏjθαtivθGoptimizℓtionGprȏlθmsUG 1

500 kG̑ounεθεGℓrαhivθG̑ℓsθεGforG̑iTȏjθαtivθGprȏlθmsG̑ℓsθεGonGεistℓnαθGℓnεGθTεominℓnαθGtoGℓvoiεG
αyαliαG̑θhℓviorUG2022SG

499 SθlθαtionGhypθrThθuristiαsGforGthθGmultiGℓnεGmℓnyTȏjθαtivθGquℓεrℓtiαGℓssignmθntGprȏlθmUG2022SGXW]c_X 0

498 oxploringGnynℓmiαGzℓnεθmiαGmontℓinmθntGStrℓtθgiθsG“singGwultiTy̑jθαtivθGyptimizℓtionG
[}θsθℓrαhGprontiθríUG2022SGXaSG][T_]

497 ˛µTmonstrℓinθεGmultiȏjθαtivθGεiffθrθntiℓlGθvolutionGusingGlinθℓrGpopulℓtionGsizθGθxpℓnsionUG2022SG
_WcSG[[]T[_[

496 qℓussiℓnGzroαθssTℓssistθεGovolutionℓryGklgorithmGforGmonstrℓinθεGoxpθnsivθGwultiTy̑jθαtivθG
yptimizℓtionUG2022SG

495 knGxSqkTsssG̑ℓsθεGz”â��sGαℓpℓαityGoptimizℓtionGmθthoεGαonsiεθringGthθGloℓεâ��sGlongGtθrmGvℓriℓtionUG
2022SG

494 riθrℓrαhiαℓlGyptimizℓtionGforG}ȏotiαGmθllGSystθmsUG2022SGZ]SGXXbTXY]

493 wultiT“k”GmoopθrℓtivθG’rℓjθαtoryGzlℓnningGlℓsθεGonGwℓnyTy̑jθαtivθGovolutionℓryGklgorithmUG2022
SGYSGXZWTX[X 1
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492 iiiiiiiiMℓmpemεℓsheiiiiiiiiiiiiiiiiiUG2022SG

491 kGry̑riεGknomℓlyGnθtθαtionGwoεθlGlℓsθεGonGqkxomℓlyGinGmlouεGonvironmθntUG2022SG

490 wultiTȏjθαtivθGtℓskGsαhθεulingGinGαlouεGαomputingUG

489 kGgθnθrℓlGfrℓmθworkGforGθnhℓnαingGrθlℓxθεGzℓrθtoGεominℓnαθGmθthoεsGinGθvolutionℓryG
mℓnyTȏjθαtivθGoptimizℓtionUG

488 sntθrℓαtivθGwyokVnGwithGmultiplθGtypθsGofGprθfθrθnαθGinformℓtionUG2022SG 1

487 nθαompositionGmultiTȏjθαtivθGoptimisℓtionUG2022SG

486 wθtℓTrθuristiαsGyptimizℓtionGofGwirrorsGforGqrℓvitℓtionℓlG–ℓvθGnθtθαtorsdGmryogθniαGmℓsθUG2022SG
XYSGa_bW 1

485 knGimprovθεGwultiTȏjθαtivθGqrθyG–olfGyptimizℓtionGklgorithmGlℓsθεGonGwultiplθGStrℓtθgiθsUG2022SG

484 knGimprovθεGlℓrgθTsαℓlθGspℓrsθGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGusingGunsupθrvisθεGnθurℓlG
nθtworkUG

483 wultiȏjθαtivθGθvolutionℓryGαomputℓtionGforGhighTorεθrGgθnθtiαGintθrℓαtionsUG2022SGXWc]Zb

482 ovolutionℓryGwultiTy̑jθαtivθGyptimizℓtionGkppliθεGtoGsnεustriℓlG}θfrigθrℓtionGSystθmsGforGonθrgyG
offiαiθnαyUG2022SGX]SG]]a] 1

481 lriεgingGthθGqℓpGlθtwθθnGmθrtifiαℓtionGℓnεGSoftwℓrθGnθvθlopmθntUG2022SG

480 ry̑riεGmultiTȏjθαtivθGoptimizℓtionGℓlgorithmG̑ℓsθεGonGℓnglθGαompθtitionGℓnεGnθigh̑orhooεG
protθαtionGmθαhℓnismUG

479 kGxθwG’woTStℓgθGlℓsθεGovolutionℓryGklgorithmGforGSolvingGwultiTȏjθαtivθGyptimizℓtionGzrȏlθmsUG
2022SG 0

478 kGnovθlGtwoTphℓsθGhy̑riεGsθlθαtionGmθαhℓnismGfθθεθrGtoGimprovθGpθrformℓnαθGofGmℓnyTȏjθαtivθG
optimizℓtionGℓlgorithmsUG

477 kGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGαornθrGsolutionGℓnεGαosinθGεistℓnαθUG

476 –inεGspθθεGforθαℓstG̑ℓsθεGonGαom̑inθεGthθorySGmultiTȏjθαtivθGoptimisℓtionSGℓnεGsȗTmoεθlG
sθlθαtionUG

475 zurθGℓnεGmixθεGlθxiαogrℓphiαTpℓrθtiℓnGmℓnyTȏjθαtivθGoptimizℓtiondGstℓtθGofGthθGℓrtUG
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474 wultiTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionGℓlgorithmGusingGmℓuαhyGmutℓtionGℓnεGimprovθεG
αrowεingGεistℓnαθUG

473 kGpθwTShotGvθℓrningTlℓsθεGmrℓshworthinθssGknℓlysisGℓnεGyptimizℓtionGforGwultiTmθllGStruαturθGofG
righTSpθθεG’rℓinUG2022SGXWSG_c_ 0

472 kGzℓrθtoGfrontGθstimℓtionT̑ℓsθεGαonstrℓinθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmUG 1

471 onθrgyTθffiαiθntGopθnTshopGsαhθεulingGwithGmultiplθGℓutomℓtθεGguiεθεGvθhiαlθsGℓnεGεθtθriorℓtingG
jȏsUG2022SGXWWZba

470 lℓlℓnαingGthθGtrℓεθToffG̑θtwθθnGαostGℓnεGrθliℓ̑ilityGforGwirθlθssGsθnsorGnθtworksdGℓGmultiTȏjθαtivθG
optimizθεGεθploymθntGmθthoεUG 1

469 lℓnεGSθlθαtionGinGrypθrspθαtrℓlGsmℓgθGwithGmhℓotiαGlinℓryGwymvyxkvGklgorithmUG2022SGZSG

468 ’owℓrεsGθxplℓinℓ̑lθGintθrℓαtivθGmultiȏjθαtivθGoptimizℓtiondG}T—swyUG2022SGZ_SG 1

467 yptimizℓtionGprȏlθmsGinGwℓtθrGεistrȋutionGsystθmsGusingGxonTεominℓtθεGSortingGqθnθtiαG
klgorithmGssdGknGovθrviθwUG2022SGXWXcZY 0

466 knGℓεℓptivθGθvolutionℓryGℓlgorithmGwithGαoorεinℓtθεGsθlθαtionGstrℓtθgiθsGforGmℓnyTȏjθαtivθG
optimizℓtionUG

465 “singGnominℓtθεGSolutionsGℓtGoεgθsGtoGthθGnivθrsityGℓnεGthθG“niformityGofGxonTεominℓtθεG
SolutionGnistrȋutionsGinGxSqkTssUG2022SGZSG

464 kGsθlfTℓεℓptingGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG2022SGXWc[b[ 0

463 wℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmGℓssistθεG̑yGℓGnovθlGℓnglθT̑ℓsθεGfitnθssGstrℓtθgyUG

462 kGknowlθεgθGguiεθεG̑ℓαtθriℓlGforℓgingGoptimizℓtionGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionG
prȏlθmsUG

461 kGnimθnsionG}θεuαtionTlℓsθεGwultiεisαiplinℓryGnθsignGyptimizℓtionGwθthoεGforGrighGzrθssurθG
’uȓinθGllℓεθsUG2022SGX[[SG 0

460 wℓnyTy̑jθαtivθG}ℓεℓrmomGSignℓlGnθsignGviℓGxSqkTssGqθnθtiαGklgorithmGsmplθmθntℓtionGℓnεG
SimulℓtionGknℓlysisUG2022SGX[SGZaba

459 kGαompℓrisonGofGεistℓnαθGmθtriαsGforGthθGmultiTȏjθαtivθGpℓthfinεingGprȏlθmUG 0

458 yptimℓlGsαhθεulingGofGpowθrGsystθmsGαonsiεθringGαℓȓonGmℓrkθtsdGlℓsθεGonG̑loαkαhℓinGthθoryGℓnεG
multiTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionGℓlgorithmUGXWSG

457 kGmompℓrℓtivθGStuεyGonGovolutionℓryGwultiTȏjθαtivθGklgorithmsGforGxθxtG}θlθℓsθGzrȏlθmUG
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456 lℓlℓnαingGnℓtionℓlGθαonomiαGpoliαyGoutαomθsGforGsustℓinℓ̑lθGεθvθlopmθntUG2022SGXZSG 0

455 wultiTy̑jθαtivθGyptimizℓtionGofGnθθpTSθℓGwiningGzumpGlℓsθεGonGmpnSGqklzGxθurℓlGxθtworkGℓnεG
xSqkTsssGklgorithmUG2022SGXWSGXW_Z

454 pwzSydGfuzzyTεominℓnαθG̑ℓsθεGmℓnyTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionUG

453 ’woTstℓgθGhy̑riεGlθℓrningT̑ℓsθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGȏjθαtivθGspℓαθG
εθαompositionUG2022SG_XWSGXX_ZTXXb_ 0

452 wℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGℓgriαulturℓlGmȏilθGrȏotGroutθGplℓnningUG2022SGYWWSGXWaYa[ 1

451 kGgθnθtiαGprogrℓmmingGℓpproℓαhGtoG–ipiGfingθrprintGmθtℓTεistℓnαθGlθℓrningUG2022SGb]SGXWX_bX 0

450 wultiTȏjθαtivθGmissilθG̑oℓtGsαhθεulingGprȏlθmGusingGℓnGintθgrℓtθεGℓpproℓαhGofGxSqkTssSGwyoknSG
ℓnεGεℓtℓGθnvθlopmθntGℓnℓlysisUG2022SGXYaSGXWcZ]Z 0

449 SolvingGεynℓmiαGmultiTȏjθαtivθGprȏlθmsGusingGpolynomiℓlGfittingT̑ℓsθεGprθεiαtionGℓlgorithmUG
2022SG_XWSGb_bTbb_

448 knGopθrℓtorGprθTsθlθαtionGstrℓtθgyGforGmultiȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonG
εθαompositionUG2022SG_XWSGbbaTcX]

447 kGεθαompositionT̑ℓsθεGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmGwithGℓεℓptivθGwθightGvθαtorG
strℓtθgyUG2022SGXYbSGXWc[XY

446 kGαonvθrgθnαθGℓnεGεivθrsityGguiεθεGlθℓεθrGsθlθαtionGstrℓtθgyGforGmℓnyTȏjθαtivθGpℓrtiαlθGswℓrmG
optimizℓtionUG2022SGXX]SGXW]Y[c

445 vifθTαyαlθGθαonomiαGℓssθssmθntGforGθstℓ̑lishingGthθGoptimℓlGgovθrnmθntGsolℓrGsȗsiεyGprogrℓmGinG
SouthGuorθℓUG2022SGYaYSGXXYZ[Y 0

444 ovolutionℓryGεθθpGfθℓturθGsθlθαtionGforGαompℓαtGrθprθsθntℓtionGofGgigℓpixθlGimℓgθsGinGεigitℓlG
pℓthologyUG2022SGXZYSGXWYZ_b

443 kssθssingGrℓnkingGℓnεGθffθαtivθnθssGofGθvolutionℓryGℓlgorithmGhypθrpℓrℓmθtθrsGusingGglȏℓlG
sθnsitivityGℓnℓlysisGmθthoεologiθsUG2022SGa[SGXWXXZW 0

442 nθθpGlθℓrningG̑ℓsθεGmoεθlGprθεiαtivθGαontrolGforGαomprθssionGignitionGθnginθsUG2022SGXYaSGXW]Ycc 3

441 kGknθθTguiεθεGℓlgorithmGtoGsolvθGmultiTȏjθαtivθGθαonomiαGθmissionGεispℓtαhGprȏlθmUG2022SGY]cSGXY[ba_

440 yptimℓlGsαhθεulingGofGrθsiεθntiℓlGhousθsGwithGoptimℓlGphotovoltℓiαGθnθrgyGutilizℓtionGstrℓtθgyG
usingGimprovθεGmultiTȏjθαtivθGθquilȋriumGoptimizθrGℓlgorithmUG2022SG]cSGXW]XWY 0

439 omissionTℓwℓrθGℓnεGεℓtℓTεrivθnGmℓnyTȏjθαtivθGvoyℓgθGℓnεGθnθrgyGmℓnℓgθmθntGoptimizℓtionGofG
solℓrTintθgrℓtθεGℓllTθlθαtriαGshipUG2022SGYXZSGXWbaXb 1
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438 kmnlTokdGkεℓptivθGαonvθrgθnαθTεivθrsityG̑ℓlℓnαθεGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθG
optimizℓtionUG2022SGa]SGXWXX[] 1

437 wultiTȏjθαtivθGplℓnningGforGvoltℓgθGsℓgGαompθnsℓtionGofGspℓrsθGεistrȋutionGnθtworksGwithGunifiθεG
powθrGquℓlityGαonεitionθrGusingGimprovθεGxSqkTsssGoptimizℓtionUG2022SGbSGbTXa

436 knGintθlligθntGgrθθnGsαhθεulingGsystθmGforGsustℓinℓ̑lθGαolεGαhℓinGlogistiαsUG2022SGYWcSGXXbZab 1

435 StℓtθGofGhθℓlthGprθεiαtionGofGsupθrαℓpℓαitorsGusingGmultiTtrθnεGlθℓrningGofGxk}—GnθurℓlGnθtworkUG
2022SGYWSGXWWYWX 0

434 knGknglθT̑ℓsθεGwℓnyTy̑jθαtivθGθvolutionℓryGℓlgorithmGwithGShiftT̑ℓsθεGεθnsityGθstimℓtionGℓnεG
sumGofGȏjθαtivθsUG2022SGYWcSGXXbZZZ

433 ”ℓriℓ̑ilityGtθstingGofGsoftwℓrθGproεuαtGlinθdGkGprθfθrθnαθT̑ℓsθεGεimθnsionℓlityGrθεuαtionGℓpproℓαhUG
2022SGX]YSGXWaWZX

432 kGnovθlGεynℓmiαGrθfθrθnαθGpointGmoεθlGforGprθfθrθnαθT̑ℓsθεGθvolutionℓryGmultiȏjθαtivθG
optimizℓtionUG 0

431 kGxonTnominℓtθεGSortingGqθnθtiαGklgorithmGlℓsθεGonG”oronoiGniℓgrℓmGforGnθploymθntGofG
–irθlθssGSθnsorGxθtworksGonGZTnG’θrrℓinsUG2022SGXXSGZWY[ 0

430 kGpℓstGSℓmplingG̑ℓsθεGovolutionℓryGklgorithmGforGwillionTεimθnsionℓlGwultiȏjθαtivθGyptimizℓtionUG
2022SGXWXXbX 1

429 wℓnufℓαturingGmθllGsntθgrℓtθεGvℓyoutGwθthoεGlℓsθεGonG}xSTpykGklgorithmGinGSmℓrtGpℓαtoryUG2022
SGXWSGXa]c 0

428 ’owℓrεsGsntθlligθntGkttℓαkGnθtθαtionG“singGnxkGmomputingUG 0

427 kutomℓtiαGεθsignGforGshopGsαhθεulingGstrℓtθgiθsG̑ℓsθεGonGhypθrThθuristiαsdGkGsystθmℓtiαGrθviθwUG
2022SG][SGXWXa]_ 0

426 kGεθαompositionT̑ℓsθεGmultiTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionGℓlgorithmGwithGℓGloαℓlGsθℓrαhG
strℓtθgyGforGkθyGquℓlityGαhℓrℓαtθristiαGiεθntifiαℓtionGinGproεuαtionGproαθssθsUG2022SGXaYSGXWb_Xa 0

425 snαorporℓtingGrθαθivingGwℓtθrsGrθsponsθsGintoGthθGfrℓmθworkGofGspℓtiℓlGoptimizℓtionGofGvsnTlwzsG
inGplℓinGrivθrGnθtworkGrθgionUG2022SGYY[SGXXcWZ_ 0

424 snεiviεuℓlT̑ℓsθεGsθlfTlθℓrningGprθεiαtionGmθthoεGforGεynℓmiαGmultiTȏjθαtivθGoptimizℓtionUG2022SG
_XZSG[WXT[Xb 0

423 pinεingGtopTuGsolutionsGforGthθGεθαisionTmℓkθrGinGmultiȏjθαtivθGoptimizℓtionUG2022SG_XZSGYW[TYYa 0

422 wℓnyTȏjθαtivθGℓpproℓαhG̑ℓsθεGonGprȏlθmTℓwℓrθGmutℓtionGopθrℓtorsGforGprotθinGθnαoεingUG2022SG
_XZSGZa_T[WW 0

421 kG̑iTȏjθαtivθGθvolutionℓryGℓlgorithmGforGminimizingGmℓximumGlℓtθnθssGℓnεGtotℓlGpollutionGαostGonG
nonTiεθntiαℓlGpℓrℓllθlG̑ℓtαhGproαθssingGmℓαhinθsUG2022SGXaYSGXWb_Wb 0
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420 knGimprovθεGαlustθringG̑ℓsθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGforGinfluθnαθGmℓximizℓtionG
unεθrGvℓriℓ̑lθTlθngthGsolutionsUG2022SGY]_SGXWcb]_ 0

419 kGhy̑riεGoptimizℓtionGfrℓmθworkGforG“k”GrθαonnℓissℓnαθGmissionGplℓnningUG2022SGXaZSGXWb_]Z 0

418 onθrgyTθffiαiθntGsαhθεulingGforGℓnGθnθrgyTintθnsivθGinεustryGunεθrGpunitivθGθlθαtriαityGpriαθUG2022SG
ZaZSGXZZb]X 0

417 wultiTȏjθαtivθGoptimℓlGsαhθεulingGofGℓutomℓtθεGαonstruαtionGθquipmθntGusingGnonTεominℓtθεG
sortingGgθnθtiαGℓlgorithmGOxSqkTsssPUG2022SGX[ZSGXW[]ba 0

416 knGoptimizℓtionGmθthoεGofGminθGvθntilℓtionGsystθmG̑ℓsθεGonG}YGinεθxGhy̑riεGmultiTȏjθαtivθG
θquilȋriumGoptimizℓtionGℓlgorithmUG2022SGbSGXXWWZTXXWYX 1

415 ovolvingGθnsθm̑lθsGusingGmultiTȏjθαtivθGgθnθtiαGprogrℓmmingGforGim̑ℓlℓnαθεGαlℓssifiαℓtionUG2022SG
Y]]SGXWc_XX 1

414 nθαompositionT̑ℓsθεGθvolutionℓryGℓlgorithmGwithGεuℓlGℓεjustmθntsGforGmℓnyTȏjθαtivθG
optimizℓtionGprȏlθmsUG2022SGa]SGXWXX_b 0

413 yptimℓlGεθsignGofGliquiεGαoolingGstruαturθGwithG̑ioniαGlθℓfGvθinG̑rℓnαhGαhℓnnθlGforGpowθrG̑ℓttθryUG
2023SGYXbSGXXcYbZ 1

412 kGmultiTȏjθαtivθGoptimizℓtionGstrℓtθgyGforG̑uilεingGαℓȓonGθmissionGfromGthθGwholθGlifθGαyαlθG
pθrspθαtivθUG2023SGY_YSGXY]ZaZ 0

411
kGhy̑riεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGforGsolvingGℓnGℓεℓptivθGflθxȋlθGjȏTshopG
rθsαhθεulingGprȏlθmGwithGrθℓlTtimθGorεθrGℓααθptℓnαθGℓnεGαonεitionT̑ℓsθεGprθvθntivθG
mℓintθnℓnαθUG2023SGYXYSGXXbaXX

1

410 xsgℓTsiiTSεGlℓsθεGpuzzyGonθrgyGwℓnℓgθmθntGSystθmGyptimizℓtionGforGvithiumG
lℓttθryVSupθrαℓpℓαitorGrθvUG 0

409 nynℓmiαℓlGnθαompositionGℓnεGSθlθαtionGlℓsθεGovolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθG
ovolutionℓryGyptimizℓtionUG 0

408 ovolutionℓryGwultiȏjθαtivθGSℓtθllitθG}ℓngθGSαhθεulingG–ithGvθℓrningTquiεθεGzopulℓtionG
qθnθrℓtionUG2022SGXWSGb[__[Tb[_ac 0

407 wultiTȏjθαtivθGovolutionℓryGonsθm̑lθGzruningGquiεθεG̑y´ wℓrginGnistrȋutionUG2022SG[YaT[[X 1

406 kGxovθlGmonstrℓintT̑ℓsθεGunθθTguiεθεGxθuroθvolutionℓryGklgorithmGforGmontθxtTspθαifiαGomqGoℓrlyG
mlℓssifiαℓtionUG2022SGXTXY 0

405 ’TnominyUG2022SGY_ZTYaa 1

404 knGoxℓαtGsnvθrtθεGqθnθrℓtionℓlGnistℓnαθGfor´ montinuousGzℓrθtoGprontUG2022SGc_TXWc 0

403 kGqθnθrℓlGkrαhitθαturθGforGqθnθrℓtingGsntθrℓαtivθGnθαompositionTlℓsθεGwyoksUG2022SGbXTc] 1
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402 ’uȓiεG“nεθrwℓtθrGsmℓgθGonhℓnαθmθntGlℓsθεGonGzℓrℓmθtθrT’unθεGStoαhℓstiαG}θsonℓnαθUG2022SGXTYW 0

401 kGwultiTȏjθαtivθGovolutionℓryGklgorithmGlℓsθεGonGziθαθwisθGzℓrℓllθlGnθαompositionGforGzortfolioG
yptimizℓtionUG2022SG[XT]X 0

400 kGwixθεTpℓαtorGovolutionℓryGklgorithmGforGwultiTȏjθαtivθGunℓpsℓαkGzrȏlθmUG2022SG]XT_a 0

399 kgθntTlℓsθεGSimulℓtionsG“singGqθnθtiαGklgorithmGmℓlȋrℓtiondGkGmhilεrθnâ��sGSθrviαθsGkppliαℓtionUG
2022SGXWSGbbZb_TbbZca 0

398 kGwℓnyTy̑jθαtivθGknomℓlyGnθtθαtionGwoεθlGforG”θhiαlθGxθtworkGlℓsθεGonGpθεθrℓtθεGvθℓrningGℓnεG
niffθrθntiℓlGzrivℓαyGzrotθαtionUG2022SG]YT_X 0

397 knGkεℓptivθG}θfθrθnαθG”θαtorGStrℓtθgyGwithGShℓpθGostimℓtionGforGwℓnyTy̑jθαtivθGyptimizℓtionG
zrȏlθmUG2022SG_YTaW 0

396 wultiTȏjθαtivθGovolutionℓryGkrαhitθαturθGSθℓrαhGofG“TxθtGwithGniℓmonεGktrousGmonvolutionUG2022SGZXT[W 0

395 SαhθεulingGℓnεGzroαθssGyptimizℓtionGforGlloαkαhℓinTonℓ̑lθεGmlouεGwℓnufℓαturingG“singGnynℓmiαG
SθlθαtionGovolutionℓryGklgorithmUG2022SGXTc 0

394 SynαhronousG–irθlθssGSθnsorGℓnεGSinkGzlℓαθmθntGwθthoεG“singGnuℓlTzopulℓtionGmoθvolutionℓryG
monstrℓinθεGwultiTy̑jθαtivθGyptimizℓtionGklgorithmUG2022SGXTXW 1

393 kutomℓtiαGnθsignGSystθmGwithGqθnθrℓtivθGkεvθrsℓriℓlGxθtworkGℓnεGmonvolutionℓlGxθurℓlGxθtworkG
forGyptimizℓtionGnθsignGofGsntθriorGzθrmℓnθntGwℓgnθtGSynαhronousGwotorUG2022SGXTXW 0

392 kGliTGsnεiαℓtorGTlℓsθεGSurrogℓtθTkssistθεGwultiTy̑jθαtivθGovolutionℓryGklgorithm´ porG
momputℓtionℓllyGoxpθnsivθGzrȏlθmsUG 0

391 kGwultiȏjθαtivθGnθαisionTwℓkingGkpproℓαhGforGwoεθllingG}ȏotiαGnisℓssθm̑lyGforGSustℓinℓ̑lθG
}θmℓnufℓαturingUG 1

390 wultiTy̑jθαtivθGligGnℓtℓG”iθwGwℓtθriℓlizℓtionG“singGxSqkTsssUG2022SGX[SGXTYb 0

389 wultiTy̑jθαtivθG iθlεGyptimizℓtionGforGolθαtriαℓlGwℓαhinθsGusingGqℓussiℓnGzroαθssθsGtoGvθℓrnGpℓultyG
nθsignUG2022SGXTXY 0

388 nirθαtionG”θαtorGSθlθαtionGfor´ }YTlℓsθεGrypθrvolumθGmontrȋutionGkpproximℓtionUG2022SGXXWTXYZ 0

387 wultipθrspθαtivθG–θ̑G’θstingGSupportθεG̑y´ ℓ´ qθnθrℓtionGrypθrTrθuristiαUG2022SG[[aT[_Y 0

386 voαℓlTnivθrsityGovℓluℓtionGkssignmθntGStrℓtθgyGforGnθαompositionTlℓsθεGwultiȏjθαtivθG
ovolutionℓryGklgorithmUG2022SGXTXZ 0

385 sntθlligθntGklgorithmsGforGmuttingGSαhθεulingGzrȏlθmUG2022SGY]aTZXY 0
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384 wultiTy̑jθαtivθGovolutionℓryGklgorithmGlℓsθεGonGthθGvinθℓrGkssignmθntGzrȏlθmGℓnεGthθG
rypθrvolumθGkpproximℓtionG“singGzolℓrGmoorεinℓtθsGOwyokTvkzmyPUG2022SGYYXTYZZ 0

383 nθpθnεℓ̑lθG–orkflowGSαhθεulingGforGwiαrosθrviαθG{oSGlℓsθεGonGnθθpG{TxθtworkUG2022SG 0

382 kG–θightG”θαtorGliTy̑jθαtivθGovolutionℓryGklgorithmGwithGliTαritθrionGovolutionGforG
wℓnyTy̑jθαtivθGyptimizℓtionUG2022SG 0

381 knGkεℓptivθGwultiȏjθαtivθGovolutionℓryGklgorithmGforGoαonomiαGomissionGnispℓtαhUG2022SG 0

380 sntroεuαtionGtoGoptimizℓtionGtθαhniquθsGforGsizingGℓnεGmℓnℓgθmθntGofGintθgrℓtθεGpowθrGsystθmsUG
2023SGXT[W 0

379 qθnθtiαGℓlgorithmsGℓnεGothθrGhθuristiαGtθαhniquθsGinGpowθrGsystθmsGoptimizℓtionUG2023SG[XTc] 0

378 knGsmprovθmθntGovolutionℓryGklgorithmGlℓsθεGonGnθαompositionGℓnεGqriεT̑ℓsθεGzℓrθtoG
nominℓnαθGforGwℓnyTȏjθαtivθGyptimizℓtionUG2022SG 0

377 vℓrgθTsαℓlθGwultiTȏjθαtivθGyptimizℓtionGforG–ℓtθrG{uℓlityGinGmhθsℓpθℓkθGlℓyG–ℓtθrshθεUG2022SG 0

376 wultiTy̑jθαtivθGpℓαtorθεGovolutionℓryGyptimizℓtionGℓnεGthθGwultiTy̑jθαtivθGunℓpsℓαkGzrȏlθmUG
2022SG 0

375 }YTrwo–ydGry̑riεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGthθGoquilȋriumGyptimizθrGℓnεG
–hℓlθGyptimizℓtionGklgorithmUG2022SG 0

374 lℓlℓnαingGoxplorℓtionGℓnεGoxploitℓtionGforGSolvingGvℓrgθTsαℓlθGwultiȏjθαtivθGyptimizℓtionGviℓG
kttθntionGwθαhℓnismUG2022SG 0

373 SupθrvisθεGwultiTy̑jθαtivθGyptimizℓtionGklgorithmG“singGostimℓtionUG2022SG 2

372 }ℓpiεGrhythmiαGθntrℓinmθntGinG̑ioTinspirθεGαθntrℓlGpℓttθrnGgθnθrℓtorsUG2022SG 0

371 ”ℓriℓtionℓlGkutoθnαoεθrsGℓnεGovolutionℓryGklgorithmsGforG’ℓrgθtθεGxovθlGonzymθGnθsignUG2022SG 0

370 kG̑iTȏjθαtivθGsinglθTsθrvθrGαongθstθεGθεgθT̑ℓsθεGfℓαilityGloαℓtionGprȏlθmGunεθrGεisruptionUG2022SG 0

369 qθnθtiαGzrogrℓmmingGrypθrThθuristiαGwithGqℓussiℓnGzroαθssT̑ℓsθεG}θfθrθnαθGzointGkεℓptionGforG
wℓnyTy̑jθαtivθGtȏGShopGSαhθεulingUG2022SG 0

368 kGqθnθtiαGzrogrℓmmingTlℓsθεGrypθrTrθuristiαGkpproℓαhGforGwultiTy̑jθαtivθGnynℓmiαG–orkflowG
SαhθεulingGinGmlouεGonvironmθntUG2022SG 0

367 wultiTȏjθαtivθGoptimizℓtionGofGopθrℓtionGloopGrθαommθnεℓtionGforGkillGwθ̑UG2022SGZZSGc_cTcb] 0
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366 knGsmprovθεGpθℓturθGSθlθαtionGklgorithmGwithGmyαliαGzθnℓltyGlounεℓryGsntθrℓαtionGlℓsθεGonG
wyzSyUG2022SG 0

365 SθℓrαhingGforGℓGmonsθnsusGkgrθθmθntGforGwultilℓtθrℓlGwultiTsssuθGkutomℓtθεGxθgotiℓtionUG2022SG 0

364 nθsignGofG’θrℓhθrtzGynθTεimθnsionℓlGzhotoniαGmrystℓlGmℓvityGlℓsθεGonGxθurℓlGxθtworkGℓnεG
yptimizℓtionGklgorithmUG2022SG 0

363 kGtwoTstℓgθGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmGwithGεynℓmiαGgθnθrℓlizθεGzℓrθtoGεominℓnαθUG
2022SGZaSGcbZZTcb_Y 0

362 momprθhθnsivθG“tilizℓtionGofGwinθrℓlG}θsourαθsdGyptimℓlGllθnεingGofGzolymθtℓlliαGyrθG“singGℓnG
smprovθεGxSqkTsssGklgorithmUG2022SGX[SGXWa__ 1

361 SαθnℓrioToriθntθεGrθpθtitivθGprojθαtGsαhθεulingGoptimizℓtionUG 0

360 wultiTy̑jθαtivθGyptimizℓtionGofG”isαousGnℓmpθrGzlℓαθmθntGforGluilεingGStruαturθsGSȗjθαtθεGtoG
qrounεGwotionUG 1

359 kGnovθlGεynℓmiαGrθfθrθnαθGpointGmoεθlGforGprθfθrθnαθT̑ℓsθεGθvolutionℓryGmultiȏjθαtivθG
optimizℓtionUG 0

358
SθlθαtingGthθGlθstGvoαℓtionGofG–ℓtθrG{uℓlityGSθnsorsGinG–ℓtθrGnistrȋutionGxθtworksG̑yG
monsiεθringGthθGsmportℓnαθGofGxoεθsGℓnεGmontℓminℓtionsGusingGxSqkTsssGOmℓsθGStuεydGZℓhθεℓnG
–ℓtθrGnistrȋutionGxθtworkSGsrℓnPUG

0

357 nynℓmiαGwultiTȏjθαtivθGyptimizℓtionG“singGmomputℓtionℓlGsntθlligθnαθGklgorithmsUG2023SG[XT_Y 0

356 kGnistrȋutθεGliTlθhℓviorsGmrowGSθℓrαhGklgorithmGforGnynℓmiαGwultiTy̑jθαtivθGyptimizℓtionGℓnεG
wℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsUG2022SGXYSGc_Ya 1

355 smprovingGθvolutionℓryGℓlgorithmsGwithGinformℓtionGfθθε̑ℓαkGmoεθlGforGlℓrgθTsαℓlθGmℓnyTȏjθαtivθG
optimizℓtionUG 1

354 wultiTy̑jθαtivθG”θhiαlθG}outingGzrȏlθmGforG–ℓstθGmlℓssifiαℓtionGℓnεGmollθαtionGwithGSustℓinℓ̑lθG
monαθrnsdG’hθGmℓsθGofGShℓnghℓiGmityUG2022SGX[SGXX[cb 1

353 }θliℓ̑ilityT̑ℓsθεGrȏustGgθotθαhniαℓlGεθsignGofG̑rℓαθεGθxαℓvℓtionsGαonsiεθringGmultiplθGfℓilurθG
moεθsUG2022SG 0

352 kGnovθlGmultiTlθvθlGpopulℓtionGhy̑riεGsθℓrαhGθvolutionGℓlgorithmGforGαonstrℓinθεGmultiTȏjθαtivθG
optimizℓtionGprȏlθmsUG2022SG 0

351 moℓrsθTtoTfinθGθvolutionℓryGsθℓrαhGforGlℓrgθTsαℓlθGmultiTȏjθαtivθGoptimizℓtiondGknGℓppliαℓtionGtoG
rℓtioGθrrorGθstimℓtionGofGvoltℓgθGtrℓnsformθrsUGXWSG 0

350 knGsmprovθεGwultiTy̑jθαtivθGyptimizℓtionGnθαisionGwθthoεG“singGxSqkTsssGforGℓGlivℓriℓtθGzrθαisionG
pθrtilizθrGkppliαℓtorUG2022SGXYSGX[cY 0

349 kGαonstrℓinθεGmultiTȏjθαtivθGoptimizℓtionGℓlgorithmGusingGℓnGθffiαiθntGglȏℓlGεivθrsityGstrℓtθgyUG 0
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348 kGzrospθαtT’hθoryTlℓsθεGypθrℓtionGvoopGnθαisionTwℓkingGwθthoεGforGuillG–θ̑UG2022SGXWSGZ[b_ 0

347 mk}odGαohθrθntGℓαtionℓ̑lθGrθαoursθG̑ℓsθεGonGsounεGαountθrfℓαtuℓlGθxplℓnℓtionsUG 0

346 mom̑iningGmoεifiθεGinvθrtθεGgθnθrℓtionℓlGεistℓnαθGinεiαℓtorGwithGrθfθrθnαθTvθαtorTguiεθεG
sθlθαtionGforGmℓnyTȏjθαtivθGoptimizℓtionUG 0

345 wultiTy̑jθαtivθGyptimizℓtionGofGmonvθαtivθGrθℓtG’rℓnsfθrGforGℓGmompositθGsntθrnℓlGℓnεGpilmG
moolingGStruαturθUG2022SG 0

344 sntθgrℓtionGofGlotGsizingGℓnεGsℓfθtyGstrℓtθgyGplℓαθmθntGusingGintθrℓαtivθGmultiȏjθαtivθG
optimizℓtionUG2022SGXWbaZX 0

343 kGnovθlGℓεℓptivθGwθightGℓlgorithmG̑ℓsθεGonGεθαompositionGℓnεGtwoTpℓrtGupεℓtθGstrℓtθgyGforG
mℓnyTȏjθαtivθGoptimizℓtionUG2022SG 1

342 kGxSqkTssGvℓriℓntGforGthθGεynℓmiαGθαonomiαGθmissionGεispℓtαhGαonsiεθringGplugTinGθlθαtriαGvθhiαlθsUG
2022SGXWbaXa 0

341 kGniffθrθntiℓlGovolutionGwithG}θinforαθmθntGvθℓrningGforGwultiTȏjθαtivθGkssθm̑lyGvinθGpθθεingG
zrȏlθmUG2022SGXWbaX[ 0

340 wultiTȏjθαtivθGuplinkGεℓtℓGtrℓnsmissionGoptimizℓtionGforGθεgθGαomputingGinG“k”TℓssistℓntGmȏilθG
wirθlθssGsθnsorGnθtworksUG2022SGXWYa[[ 0

339 knGθffθαtivθGsθrviαθGtrustGθvℓluℓtionGℓnεGprθproαθssingGℓpproℓαhGαonsiεθringGmultiTusθrGintθrθstsG
inGαlouεGmℓnufℓαturingUG2022SGXWbaYb 0

338 wultiTȏjθαtivθGθvolutionℓryGεθsignGofGαθntrℓlGpℓttθrnGgθnθrℓtorGnθtworkGforG̑iomimθtiαGrȏotiαG
fishUG 0

337 mompℓrisonGofGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmsGℓppliθεGtoGwℓtθrshθεGmℓnℓgθmθntG
prȏlθmUG2022SGZY[SGXX_Y]] 0

336 knGℓεℓptivθGαonvθrgθnαθGθnhℓnαθεGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionG
prȏlθmsUG2022SGa]SGXWXXbW 0

335 wℓnyTy̑jθαtivθGovolutionℓryGklgorithmGlℓsθεGon´ nominℓnαθGℓnε´ y̑jθαtivθGSpℓαθGnθαompositionUG
2022SGYW]TYXb 0

334 nynℓmiαGSpℓtiℓlGquiεθεGwultiTquiεθGzℓrtiαlθGSwℓrmGyptimizℓtionGklgorithmGfor´ wℓnyTy̑jθαtivθG
yptimizℓtionUG2022SGXZWTX[X 0

333 wℓnyTy̑jθαtivθGkrtifiαiℓlGlθθGmolonyGklgorithmGlℓsθεGon´ nθαompositionGℓnε´ nimθnsionGvθℓrningUG
2022SGX]WTX_X 0

332 wultiTkgθntG’ℓskGklloαℓtionG’θαhniquθsGfor´ rℓrvθstG’θℓmGpormℓtionUG2022SGYXaTYYb 1

331 monsiεθrℓtionsGin´ thθ´ snαrθmθntℓlGrypθrvolumθGklgorithmGof´ thθ´ –pqUG2022SG[XWT[YY 0
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330 kGnominℓnαθTlℓsθεGwℓnyTy̑jθαtivθGkrtifiαiℓlGlθθGmolonyGklgorithmUG2022SGXcaTYWc 0

329 kGmompℓrℓtivθGStuεyGofGszwGℓnεG–smSmGwℓαhinθsGforGrθℓvyG”θhiαlθGkppliαℓtionUG2022SG 0

328 smprovθGzθrformℓnαθGofGzℓrθtoGmornθrGSθℓrαhT̑ℓsθεGy̑jθαtivθG}θεuαtionGinGwℓnyTy̑jθαtivθG
yptimizℓtionUG 0

327 woεθlingGℓnεGsTxSqkTsssT”vmGSolutionGofGkirαrℓftGoquipmθntG}otℓtionGℓnεGoαhθlonG“sℓgθGunεθrG
“nαθrtℓintyUG2022SGXYSGXW[bY 1

326 mompℓrisonGofGmultiTȏjθαtivθGgθnθtiαGℓlgorithmsGforGoptimizℓtionGofGαℓsαℓεθGrθsθrvoirGsystθmsUG 0

325 sntθgrℓtθεGsαhθεulingGofGyℓrεGαrℓnθsSGθxtθrnℓlGtruαksSGℓnεGintθrnℓlGtruαksGinGmℓritimθGαontℓinθrG
tθrminℓlGopθrℓtionUGXTYY 1

324 ’hθGyptimℓlGmonfigurℓtionGofG–ℓvθGonθrgyGmonvθrsionsG}θspθαtivθGtoGthθGxθℓrshorθG–ℓvθGonθrgyG
zotθntiℓlUG2022SGX]SGaaZ[ 0

323 kGvℓrgθGSαℓlθGovolutionℓryGklgorithmGlℓsθεGonGnθtθrminℓntℓlGzointGzroαθssθsGforGvℓrgθGSαℓlθG
wultiTy̑jθαtivθGyptimizℓtionGzrȏlθmsUG2022SGXXSGZZXa 0

322 wℓnyTȏjθαtivθGoptimizℓtionGofGwirθlθssGsθnsorGnθtworkGεθploymθntUG 0

321 nθtθrminℓtionGofGyptimℓlGzistonG’rℓjθαtoriθsGforGrighGoffiαiθnαyG[TStrokθGmyαlθsG̑yG“singG
zrθεiαtivθGmom̑ustionGwoεθlingUG2022SGYSGZ]YTZaW 0

320 kGαhℓosTαouplθεGmultiTȏjθαtivθGsαhθεulingGεθαisionGmθthoεGforGlinθrGshippingG̑ℓsθεGonGthθG
xSqkTsssGℓlgorithmUG2022SGXWbaZY 0

319 yptimℓlGεθsignGofGεℓmpθrsGinGsθismiαGℓppliαℓtionsGutilizingGthθGwyzSyGℓlgorithmUGbSG 0

318 knGθvolutionℓryGmultitℓskingGoptimizℓtionGℓlgorithmGviℓGrθfθrθnαθTpointG̑ℓsθεGnonεominℓtθεG
sortingGℓpproℓαhUG 0

317 knGℓεℓptivθGmultiȏjθαtivθGθvolutionℓryGℓlgorithmGforGεynℓmiαGmultiȏjθαtivθGflθxȋlθGsαhθεulingG
prȏlθmUG 0

316 kGrȏustGpθrformℓnαθGθvℓluℓtionGℓpproℓαhGforGsolutionGprθsθrvℓtionGinGmultiȏjθαtivθG
optimizℓtionUG 0

315 wθtℓhθuristiαsdGkGtuliℓGzℓαkℓgθGforGSinglθTGℓnεGwultiTy̑jθαtivθGyptimizℓtionUG2022SGaSG[aYZ 0

314 kG’woTkrαhivθGwℓnyTy̑jθαtivθGyptimizℓtionGklgorithmGlℓsθεGonGnTnominℓtionGℓnεG
nθαompositionUG2022SGX]SGZcY 0

313 knGθnhℓnαingGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmGusingGαhℓotiαGmℓppingGℓnεGsolutionGrℓnkingG
mθαhℓnismGforGlℓrgθTsαℓlθGoptimizℓtionUG2022SGcSGXca[TXcc[ 0

(2022-2022)

109



312 smprovingGthθGzθrformℓnαθGofGxSqkGsssGusingGvℓtinGrypθrαȗθGSℓmplingUG 0

311 wultiTȏjθαtivθGεθαisionGsupportGsystθmGforGlℓrgθTsαℓlθGnθtworkGpℓvθmθntGmℓintθnℓnαθGℓnεG
rθhℓ̑ilitℓtionGmℓnℓgθmθntGtoGθnhℓnαθGsustℓinℓ̑ilityUG2022SGXZ]WYb 0

310 wultivℓriℓtθGsθlθαtionTαom̑inℓtionGshortTtθrmGwinεGspθθεGforθαℓstingGsystθmG̑ℓsθεGonG
αonvolutionTrθαurrθntGnθtworkGℓnεGmultiTȏjθαtivθGαhℓmθlθonGswℓrmGℓlgorithmUG2022SGXXcXYc 0

309 wℓnufℓαturingGprojθαtGsαhθεulingGαonsiεθringGhumℓnGfℓαtorsGtoGminimizθGtotℓlGαostGℓnεGαℓȓonG
footprintsUG2022SGXWca_[ 0

308 wultiTȏjθαtivθGoptimizℓtionGofGℓGhyεrogθnTfuθlθεG–ℓnkθlGrotℓryGθnginθG̑ℓsθεGonGmℓαhinθGlθℓrningG
ℓnεGgθnθtiαGℓlgorithmUG2022SGXY]c_X 1

307 “nifiθεGspℓαθGℓpproℓαhT̑ℓsθεGnynℓmiαGSwitαhθεGmrowεingGOnSmPdGkGnθwGmθthoεGforGεθsigningG
zℓrθtoT̑ℓsθεGmultiVmℓnyTȏjθαtivθGℓlgorithmsUG2022SGa]SGXWXXc_ 0

306 pℓstGyθtG̑ℓlℓnαθεGtrℓεθToffsGforGmultiTtimθsαℓlθGmultiTȏjθαtivθGθαonomiαTθnvironmθntℓlGεispℓtαhG
unεθrGvℓryingGαonfliαtsUG2022SGZYbSGXYWXYY 0

305 kutomℓtθεGαirαuitGsizingGwithGmultiTȏjθαtivθGoptimizℓtionG̑ℓsθεGonGεiffθrθntiℓlGθvolutionGℓnεG
lℓyθsiℓnGinfθrθnαθUG2022SGY]bSGXWccba 0

304 knGθffθαtivθGℓnεGθffiαiθntGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG2022SG_XaSGYXXTYZZ 0

303 yptimizℓtionGofGεoȗlθTlℓyθrGpθrforℓtθεG̑rθℓkwℓtθrG̑ℓsθεGonGriskGℓssθssmθntGofGunαθrtℓintiθsUG
2022SGY_]SGXXY_XY 0

302 wultiTȏjθαtivθGoptimizℓtionGofGℓεiℓ̑ℓtiαGstyrθnθGrθℓαtorsGusingGqθnθrℓlizθεGniffθrθntiℓlGovolutionG
ZGOqnoZPUG2023SGY_]SGXXbXc_ 0

301
voαℓlTsεθℓlTzointsG̑ℓsθεGkutonomousGSpℓαθGnθαompositionGfrℓmθworkGforGthθGwultiTȏjθαtivθG
zθrioεiαGqθnθrℓlizθεGnirθαtθεG}urℓlGzostmℓnGprȏlθmGunεθrGvθngthG}θstriαtionsGwithGsntθrmθεiℓtθG
pℓαilitiθsUG2023SGX]WSGXW_W]Y

1

300 yrfθondGknGksypsGfrℓmθworkGforGthθGgoℓlTεrivθnGopθrℓtionℓlizℓtionGofGεistrȋutθεGℓnℓlytiαℓlG
pipθlinθsUG2023SGX[WSGXbTZ] 0

299 kGnovθlGhy̑riεGmoεθlG̑ℓsθεGonGvℓguθrrθGpolynomiℓlGℓnεGmultiTȏjθαtivθG}ungθâ��uuttℓGℓlgorithmGforG
winεGpowθrGforθαℓstingUG2023SGX[_SGXWbaY_ 3

298 kGnθαompositionTlℓsθεGwultiȏjθαtivθGmlonℓlGSθlθαtionGklgorithmGforGrypθrspθαtrℓlGsmℓgθGpθℓturθG
SθlθαtionUG2022SG_WSGXTX_ 0

297 mSSâ��kGmhθℓpTSurrogℓtθTlℓsθεGSθlθαtionGypθrℓtorGfor´ wultiTȏjθαtivθGyptimizℓtionUG2022SG][T_b 0

296 kGwultiȏjθαtivθGsntθlligθntGnθαisionTwℓkingGwθthoεGforGwultistℓgθGzlℓαθmθntGofGzw“GinGzowθrG
qriεGontθrprisθsUG2022SGXTc 6

295 kGnonTεominℓtθεGsortingGgθnθtiαGℓpproℓαhGusingGθlitθGαrossovθrGforGthθGαom̑inθεGαoolingSGhθℓtingSG
ℓnεGpowθrGsystθmGwithGthrθθGθnθrgyGstorℓgθsUG2023SGZYcSGXYWYYa 0
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294 }θsθℓrαhGonGoptimℓlGplℓαθmθntGmθthoεologyGofGpowθrGαℓ̑lθGinGεuαt̑ℓnkUG2023SGcSG[_T]a 0

293 wℓnyTȏjθαtivθGoptimizℓtionGofGrθℓlGℓnεGrθℓαtivθGpowθrGεispℓtαhGprȏlθmsUG2023SGX[_SGXWbaY] 0

292 ”irtuℓlGnθtworkGfunαtionGαhℓiningGplℓαθmθntG̑ℓsθεGonGεynℓmiαGmultiTȏjθαtivθGoptimizℓtionGℓnεG
multiTαritθriℓGεθαisionGmℓkingUG2022SG 0

291 kppliαℓtionGofGmultiTȏjθαtivθGoptimizℓtionGinGthθGstuεyGofGℓntiT̑rθℓstGαℓnαθrGαℓnεiεℓtθGεrugsUG2022
SGXYSG 0

290 nθθpGxθurℓlGkrαhitθαturθGmomprθssionUG2023SGYbXTZXW 0

289 kGqθnθtiαℓllyToptimisθεGkrtifiαiℓlGvifθGklgorithmGforGmomplθxityT̑ℓsθεGSynthθtiαGnℓtℓsθtG
qθnθrℓtionUG2022SG 0

288 kGwθthoεGofG”ℓluθGwoεθlGmonvθrgθnαθGℓnεGzrofitGyptimizℓtionGforGmrossovθrGSθrviαθsUG2022SG 0

287 knGimprovθεGxSqkTsssGforGthθGεynℓmiαGθαonomiαGθmissionGεispℓtαhGαonsiεθringGrθliℓ̑ilityUG2022SGbSGX[ZW[TX[ZXa0

286 wultiTȏjθαtivθGfirθflyGℓlgorithmGwithGmultiTstrℓtθgyGintθgrℓtionUG 0

285 kGεuℓlTpopulℓtionG̑ℓsθεG̑iεirθαtionℓlGαoθvolutionGℓlgorithmGforGαonstrℓinθεGmultiTȏjθαtivθG
optimizℓtionGprȏlθmsUG2022SGXXcY]b 0

284 niffθrθntiℓlGovolutionGwithGkεℓptivθGqriεTlℓsθεGwutℓtionGStrℓtθgyGforGwultiTy̑jθαtivθG
yptimizℓtionUG2022SGXWSGYZX_ 0

283 kGαollℓ̑orℓtivθGεθαompositionT̑ℓsθεGθvolutionℓryGℓlgorithmGintθgrℓtingGnormℓlGℓnεGpθnℓltyT̑ℓsθεG
̑ounεℓryGintθrsθαtionGmθthoεsGforGmℓnyTȏjθαtivθGoptimizℓtionUG2022SG 0

282 ”isuℓlizℓtionGℓnεGℓnℓlysisGofGzℓrθtoToptimℓlGfrontsGusingGintθrprθtℓ̑lθGsθlfTorgℓnizingGmℓpGOiSywPUG
2022SGXWXYWY 0

281 onsθm̑lθGofGsθlθαtionGopθrℓtorsGforGεθαompositionT̑ℓsθεGmultiTȏjθαtivθGθvolutionℓryG
optimizℓtionUG2022SGa]SGXWXXcb 0

280 onsθm̑lθGprȏℓ̑ilistiαGwinεGpowθrGforθαℓstingGwithGmultiTsαℓlθGfθℓturθsUG2022SGYWXSGaZ[Ta]X 0

279 }ȏotiαGεisℓssθm̑lyGlinθG̑ℓlℓnαingGℓnεGsθquθnαingGprȏlθmGαonsiεθringGθnθrgyTsℓvingGℓnεG
highTprofitGforGwℓstθGhousθholεGℓppliℓnαθsUG2022SGXZ]YWc 1

278 “nmℓnnθεGgrounεGwθℓponGtℓrgθtGℓssignmθntG̑ℓsθεGonGεθθpG{TlθℓrningGnθtworkGwithGℓnGimprovθεG
multiTȏjθαtivθGℓrtifiαiℓlG̑θθGαolonyGℓlgorithmUG2023SGXXaSGXW]_XY 0

277 kGnθwGℓεℓptivθGεθαompositionT̑ℓsθεGθvolutionℓryGℓlgorithmGforGmultiTGℓnεGmℓnyTȏjθαtivθG
optimizℓtionUG2023SGYXZSGXXcWbW 0
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276 kGmriαkθtTlℓsθεGSθlθαtionGrypθrTrθuristiαGfor´ wℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsUG2022SGZXWTZY[ 0

275 ’owℓrεGksTθnhℓnαθεG”vmGSystθmsGforGsnεustriℓlGkppliαℓtionsUG2022SGXTXY 0

274 wultiTȏjθαtivθGoptimizℓtionGofGthθrmoαhromiαGglℓzingGpropθrtiθsGtoGθnhℓnαθG̑uilεingGθnθrgyG
pθrformℓnαθUG2023SGY[cSG[[_T[]_ 0

273 yptimizingGℓnGirrigℓtionGtrθℓtmθntGusingGℓnGθvolutionℓryGℓlgorithmGℓnεGℓGknowlθεgθGεisαovθryG
frℓmθworkG̑ℓsθεGonGnθθpGmoεθlsUG2023SGXZZSGXWcc[W 0

272 yptimizℓtionGmoεθlGforGεθsigningGpθrsonℓlizθεGtourismGpℓαkℓgθsUG2023SGXa]SGXWbbZc 0

271 kGαlustθringT̑ℓsθεGθxtθnεθεGgθnθtiαGℓlgorithmGforGthθGmultiεθpotGvθhiαlθGroutingGprȏlθmGwithG
timθGwinεowsGℓnεGthrθθTεimθnsionℓlGloℓεingGαonstrℓintsUG2023SGXZZSGXWccYY 2

270 sntθlligθntGsαhθεulingGmθthoεGforGmultiTmℓαhinθGαoopθrℓtivθGopθrℓtionG̑ℓsθεGonGxSqkTsssGℓnεG
improvθεGℓntGαolonyGℓlgorithmUG2023SGYW[SGXWa]ZY 1

269 wultiTstℓgθGhy̑riεGℓlgorithmTθnℓ̑lθεGoptimizℓtionGofGsθquθnαθTεθpθnεθntGℓssθm̑lyGlinθG
αonfigurℓtionGforGℓutomotivθGθnginθUG2023SG__SGXZTY_ 0

268 ’hθrmoεynℓmiαGℓnℓlysisGℓnεGmultiTȏjθαtivθGoptimizℓtionGofGℓGwℓstθGhθℓtGrθαovθryGsystθmGwithGℓG
αom̑inθεGsupθrαritiαℓlVtrℓnsαritiαℓlGmyYGαyαlθUG2023SGY_]SGXY_ZZY 0

267 onθrgySGθαonomiαGℓnεGαomfortGoptimizℓtionGofG̑uilεingGrθtrofitsGαonsiεθringGαlimℓtθGαhℓngθdGkG
simulℓtionT̑ℓsθεGxSqkTsssGℓpproℓαhUG2023SGYbWSGXXYaYX 0

266 pℓilurθGℓnℓlysisGℓnεGαontrolGofGnℓturℓlGgℓsGpipθlinθsGunεθrGθxαℓvℓtionGimpℓαtG̑ℓsθεGonGmℓαhinθG
lθℓrningGsαhθmθUG2023SGYWXSGXW[baW 0

265 yptimℓlGrθsθrvoirGopθrℓtionGℓnεGriskGℓnℓlysisGofGℓgriαulturθGwℓtθrGsupplyGαonsiεθringGθnαountθrG
unαθrtℓintyGofGprθαipitℓtionGinGirrigℓtionGℓrθℓGℓnεGrunoffGfromGupstrθℓmUG2023SGYaaSGXWbWcX 1

264 knGimprovθεGmℓrinθGprθεℓtorGℓlgorithmG̑ℓsθεGonGθpsilonGεominℓnαθGℓnεGzℓrθtoGℓrαhivθGforG
multiTȏjθαtivθGoptimizℓtionUG2023SGXXcSGXW]aXb 0

263 kGεθαompositionTrotℓtionGεominℓnαθG̑ℓsθεGθvolutionℓryGℓlgorithmGwithGrθfθrθnαθGpointGℓεℓptionG
forGmℓnyTȏjθαtivθGoptimizℓtionUG2023SGYX]SGXXc[Y[ 0

262 lθnαhmℓrkingGlℓrgθTsαℓlθGsȗsθtGsθlθαtionGinGθvolutionℓryGmultiTȏjθαtivθGoptimizℓtionUG2023SG_YYSGa]]TaaW 0

261 ’ℓrgθtθεGmoεℓlGrθsponsθGαontrolGofGstruαturθsGwithGinθrtθrT̑ℓsθεGvȋrℓtionGℓ̑soȓθrsGαonsiεθringG
moεℓlGintθrℓαtionGθffθαtsUG2023SG_[SGXW]_cY 0

260 kGprθαisθGαℓlȋrℓtionGmθthoεGforGthθGunεθrwℓtθrG̑inoαulℓrGαℓmθrℓGwithGunknownGrθfrℓαtivθGinεθxUG
2022SGXTX 0

259 }ℓilwℓyGklignmθntGyptimizℓtionGlℓsθεGonGwultiȏjθαtivθGliTvθvθlGzrogrℓmmingGmonsiεθringG
oαologiαℓlGsmpℓαtUG2022SGXTX] 0
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258 qrℓphGmonvolutionℓlG}θinforαθmθntGvθℓrningGforGkεvℓnαθεGonθrgyTkwℓrθGzroαθssGzlℓnningUG2022SGXTXZ 0

257 knGsmprovθεGqθnθtiαGklgorithmGforGSolvingG’riTlθvθlGzrogrℓmmingGzrȏlθmsUG2022SG 0

256 oεgθTmlouεGmollℓ̑orℓtivθGmomputℓtionGyffloℓεingGforGpθεθrℓtθεGvθℓrningGinGSmℓrtGmityUG2022SG 0

255 kGwultiȏjθαtivθGovolutionℓryGwultitℓskingGklgorithmGlℓsθεGonGnθαompositionGℓnεGwultiplθG
unowlθεgθG’rℓnsfθrUG2022SG 0

254 qθnθrℓtivθGℓnεGrθproεuαȋlθG̑θnαhmℓrksGorGαomprθhθnsivθGθvℓluℓtionGmℓαhinθGlθℓrningGαlℓssifiθrsUG
2022SGbSG 1

253 ’woGrθfθrθnαθGvθαtorGsθtsG̑ℓsθεGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθGoptimizℓtionUG 0

252 oxℓαtGwθthoεsGforGwultiTy̑jθαtivθGsntθgθrGxonlinθℓrGzrogrℓmmingUGXTZ[ 0

251 ’hθGglȏℓlGθvℓluℓtionGstrℓtθgyGforGmℓnyTȏjθαtivθGpℓrtiℓlGαollℓ̑orℓtivθGαomputℓtionGoffloℓεingG
prȏlθmUG2023SGZ]SG 0

250 kGnovθlGmultiTȏjθαtivθGimmunθGoptimizℓtionGℓlgorithmGforGunεθrGsℓmplingGsoftwℓrθGεθfθαtG
prθεiαtionGprȏlθmUG 0

249 yptimℓlGℓlloαℓtionGofGwℓtθrGrθsourαθsGinGquyuℓnGmityG̑ℓsθεGonGimprovθεGxSqkTsssGℓlgorithmUG 0

248 liℓsGrθεuαtionGinGrθprθsθntℓtionGofGhistopℓthologyGimℓgθsGusingGεθθpGfθℓturθGsθlθαtionUG2022SGXYSG 1

247 kGfℓstGiεθntifiαℓtionGmθthoεGofGtrℓinGℓxlθGαrℓαkGpℓrℓmθtθrsG̑ℓsθεGonGsθmiTinvθrsθGurigingGmθthoεUGWc][[WcaYYXXZc_0

246 wultiTȏjθαtivθGoptimizℓtionGmoεθlGforG̑looεGsupplyGαhℓinGnθtworkGεθsignGαonsiεθringGαostGofG
shortℓgθGℓnεGsȗstitutionGinGεisℓstθrUG 0

245 kGwℓnyTy̑jθαtivθGyptimizℓtionGkpproℓαhGtoGqθnθrℓtθGSynthθtiαGnℓtℓsθtsG̑ℓsθεGonG}θℓlT–orlεG
mlℓssifiαℓtionGzrȏlθmsUG2022SG 0

244 xonTεominℓtθεGsortingGgθnθtiαGℓlgorithmGsssGwithGstoαhℓstiαGmℓtrixT̑ℓsθεGpopulℓtionGtoGsolvθG
multiTȏjθαtivθGsoliεGtrℓnsportℓtionGprȏlθmUG 0

243 }θsθℓrαhGonGthθGαouplingGαoorεinℓtθεGεθvθlopmθntGθvℓluℓtionGofGmhinℓâ��sGprovinαiℓlGtθαhnologiαℓlG
innovℓtionGℓnεGfinℓnαiℓlGsupportG̑ℓsθεGonGuqwTwyzUGXWSG 0

242 zunαturθGsitθGεθαisionGmθthoεGforGvθnipunαturθGrȏotG̑ℓsθεGonGnθℓrTinfrℓrθεGvisionGℓnεG
multiȏjθαtivθGoptimizℓtionUG 0

241 rypθrplℓnθGℓrθℓGsθlθαtionGθvolutionℓryGℓlgorithmGforGmultiTȏjθαtivθGoptimizℓtionGprȏlθmsUG2022SG 0
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240 wultiTȏjθαtivθGoptimizℓtionGofGuȓℓnGwℓtθrGℓlloαℓtionGαonsiεθringGrθαyαlθεGwℓtθrUG 0

239 yptimℓlGℓεjustmθntGofGαontrolGpℓrℓmθtθrsGinGshortTtθrmGopθrℓtionℓlGplℓnningGofGpowθrGsystθmsG
̑ℓsθεGonGαostTθffθαtivθGsθαurityGsolutionsUG 0

238 z}o’’ dGkGzℓrℓllθlG’rℓnsgθnθrℓtionℓlGvθℓrningTkssistθεGovolutionℓryGklgorithmGforG
momputℓtionℓllyGoxpθnsivθGwultiTy̑jθαtivθGyptimizℓtionUG2022SG 0

237 ovolutionℓryGwultiȏjθαtivθGSitθGSθlθαtionGofG—iâ��ℓnGwθεiαℓlGomθrgθnαyGwℓtθriℓlG–ℓrθhousθGlℓsθεG
onGwultiplθGwθmθtiαGnirθαtionsUG2022SGYWYYSGXTX[ 0

236 wultiTȏjθαtivθGzℓrtiαlθGSwℓrmGyptimizℓtionGwithGnynℓmiαGzopulℓtionGSizθUG 0

235 kssθssingGθffθαtivθnθssGofGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmsGforGsθlθαtionGofGtℓgGSxzsUG2022SG
XaSGθWYab]_W 0

234 yptimℓlGzowθrGplowGwithGStoαhℓstiαGSolℓrGzowθrG“singGmlustθringTlℓsθεGwultiTy̑jθαtivθG
niffθrθntiℓlGovolutionUG2022SGX]SGc[bc 0

233 yffloℓεingGεθpθnεθntGtℓsksGinGwomTθnℓ̑lθεGso’GsystθmsdGkGprθfθrθnαθT̑ℓsθεGhy̑riεGoptimizℓtionG
mθthoεUG 0

232 wultiTȏjθαtivθT̑ℓsθεGεiffθrθntiℓlGθvolutionGforG̑ℓlℓnαingGproεuαtionGαostSGεivθrsityGℓnεG
ℓggrθgℓtθεGpθrformℓnαθGℓttrȋutθsGinGproεuαtGfℓmilyGεθsignUG 0

231 wmnwSGowyGℓnεGry̑riεGkpproℓαhθsdG’utoriℓlGℓnεG}θviθwUG2022SGYaSGXXY 0

230 knGsmprovθεGwultiTy̑jθαtivθGzℓrtiαlθGSwℓrmGyptimizℓtionGklgorithmGlℓsθεGonGknglθGzrθfθrθnαθUG
2022SGX[SGY_Xc 0

229 wℓnyTy̑jθαtivθGovolutionℓryGklgorithmGlℓsθεGonGSpℓtiℓlGnistℓnαθGℓnεGnθαisionG”θαtorG
SθlfTvθℓrningUG2022SG 0

228 wℓtαhingGofGmultiplθGℓθroεynℓmiαGpℓrℓmθtθrsGforGrℓilwℓyGtrℓinVtunnθlGsystθmsGtoGθnsurθGαritiαℓlG
ℓirtightnθssGpθrformℓnαθGofGhighTspθθεGtrℓinsUG2023SG__SG 0

227 }θαθntGkεvℓnαθsGℓnεGputurθGzrospθαtsGofG“singGksGSolutionsGforGSθαuritySGpℓultG’olθrℓnαθSGℓnεG{oSG
mhℓllθngθsGinG–SxsUG2022SGXXSG[XYY 0

226 puzzyGsnfθrθnαθGlℓsθεGkGzostθriorGnθαisionTwℓkingGforGwultiTy̑jθαtivθGniθtGyptimizℓtionGzrȏlθmUG 0

225 kGnuℓlTzopulℓtionTlℓsθεGxSqkTsssGforGmonstrℓinθεGwℓnyTy̑jθαtivθGyptimizℓtionUG2023SGY]SGXZ 0

224 kG}θfθrθnαθG”θαtorGlℓsθεGwultiȏjθαtivθGovolutionℓryGklgorithmGwithG{TlθℓrningGforGypθrℓtorG
kεℓptℓtionUG2022SGXWXYY] 0

223 kG}θviθwGonGmonstrℓintGrℓnεlingG’θαhniquθsGforGzopulℓtionT̑ℓsθεGklgorithmsdGfromG
singlθTȏjθαtivθGtoGmultiTȏjθαtivθGoptimizℓtionUG 2
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222 kGmultiTȏjθαtivθGαhiαkθnGswℓrmGoptimizℓtionGℓlgorithmG̑ℓsθεGonGεuℓlGθxtθrnℓlGℓrαhivθGwithG
vℓriousGθlitθsUG2022SGXWccYW 2

221 StuεyGonGyptimizℓtionGofGsntθriorGlℓllistiαGzθrformℓnαθGofGmℓsθεG’θlθsαopθεGkmmunitionGlℓsθεGonG
smprovθεGpirθflyGklgorithmUG 0

220 rℓnεlingGsrrθgulℓrGwℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsGviℓGzθrformingGvoαℓlGSθℓrαhθsGonG
oxtθrnℓlGkrαhivθsUG2023SGXXSGXW 1

219 puzzyGαlustθringGoptimℓlGkGsθlθαtionGmθthoεG̑ℓsθεGonGmultiTȏjθαtivθGoptimizℓtionUG 0

218 SolvingGthθGsustℓinℓ̑lθGℓutomȏilθGproεuαtionTεistrȋutionGjointGoptimisℓtionGinGthθGzhysiαℓlG
sntθrnθtθnℓ̑lθεGhypθrαonnθαtθεGyrεθrTtoTnθlivθryGsystθmG̑yGsTxSqksssUG2023SGXTX 0

217 kG’woTStℓtθGnynℓmiαGnθαompositionTlℓsθεGovolutionℓryGklgorithmGforGrℓnεlingGwℓnyTy̑jθαtivθG
yptimizℓtionGzrȏlθmsUG2023SGXXSG[cZ 0

216 kpproℓαhθsGforGlswT̑ℓsθεGmultiTȏjθαtivθGoptimizℓtionGinGαonstruαtionGsαhθεulingUG2023SGXWYXX[ 0

215 kGStrθngthGzℓrθtoGovolutionℓryGklgorithmGlℓsθεGonGkεℓptivθG}θfθrθnαθGzointsGforGSolvingGsrrθgulℓrG
frontsUG2023SG 0

214 wȏilθGθεgθGαomputingGoffloℓεingGsαhθmθG̑ℓsθεGonGimprovθεGmultiTȏjθαtivθGimmunθGαloningG
ℓlgorithmUG 0

213 wθm̑θrGαom̑inℓtionGsθlθαtionGforGproεuαtGαollℓ̑orℓtivθGεθsignGunεθrGthθGopθnGinnovℓtionGmoεθlUG
2023SG]]SGXWXb_W 0

212 knGkεℓptivθG’woTStℓgθGovolutionℓryGklgorithmGforGvℓrgθTSαℓlθGmontinuousGwultiTy̑jθαtivθG
yptimizℓtionUG2023SGXWXYZ] 0

211 sntθgrℓtθεGoptimizℓtionGofGrθℓlTtimθGorεθrGℓααθptℓnαθGℓnεGflθxȋlθGjȏTshopGrθsαhθεulingGwithG
multiTlθvθlGimpθrfθαtGmℓintθnℓnαθGαonstrℓintsUG2023SGXWXY[Z 1

210 kGxθwtonTtypθGproximℓlGgrℓεiθntGmθthoεGforGnonlinθℓrGmultiTȏjθαtivθGoptimizℓtionGprȏlθmsUGXTYX 0

209 kGwℓnyTy̑jθαtivθGovolutionℓryGklgorithmGlℓsθεGonGsnεiαℓtorGℓnεGnθαompositionUG2023SGXXSG[XZ 0

208 kGqθnθrℓlityGknℓlysisGofGwultiȏjθαtivθGrypθrThθuristiαsUG2023SG 0

207 SθrviαθGsαhθεulingGoptimizℓtionGforGmultiplθGtowθrGαrℓnθsGαonsiεθringGthθGintθrvℓlGtimθGofGthθG
αrossTtℓsksUG2023SGYWSG]ccZT_WX] 0

206 kGxovθlGnθαompositionTlℓsθεGwultiTy̑jθαtivθGovolutionℓryGklgorithmGwithGnuℓlTzopulℓtionGℓnεG
kεℓptivθG–θightGStrℓtθgyUG2023SGXYSGXWW 0

205 ’hθGrypθrvolumθGxθwtonGwθthoεGforGmonstrℓinθεGwultiTy̑jθαtivθGyptimizℓtionGzrȏlθmsUG2023SG
YbSGXW 0
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204 moopθrℓtivθGℓεℓptivθGmℓnℓgθmθntGofGthθGxilθG}ivθrGwithGαlimℓtθGℓnεGsoαioTθαonomiαGunαθrtℓintiθsUG
2023SGXZSG[bT]a 0

203 }θsθℓrαhGonGyptimℓlGmonfigurℓtionGofGvℓnεsαℓpθGStorℓgθGinGzȗliαGluilεingsGlℓsθεGonGsmprovθεG
xSqkTssUG2023SGX]SGX[_W 0

202 ynGthθGsntθgrℓtionGofGqooglθGmlouεGℓnεGSkzGrkxkGforGkεℓptivθGSupplyGmhℓinGinG}θtℓilingUG2023SG
YXaSGXb]aTXb__ 0

201 SwℓrmGsntθlligθnαθG}θsθℓrαhdGpromGlioTinspirθεGSinglθTpopulℓtionGSwℓrmGsntθlligθnαθGtoG
rumℓnTmℓαhinθGry̑riεGSwℓrmGsntθlligθnαθUG2023SGYWSGXYXTX[[ 0

200 kGjointGmultiȏjθαtivθGoptimizℓtionGofGfθℓturθGsθlθαtionGℓnεGαlℓssifiθrGεθsignGforGhighTεimθnsionℓlG
εℓtℓGαlℓssifiαℓtionUG2023SG 0

199 kGwultiTy̑jθαtivθGovolutionℓryGklgorithmG–ithGriθrℓrαhiαℓlGmlustθringTlℓsθεGSθlθαtionUG2023SGXXSGY]]aTY]_c 0

198 smplθmθntingGℓGhighlyGℓεℓptℓ̑lθGmθthoεGforGthθGmultiTȏjθαtivθGoptimisℓtionGofGθnθrgyGsystθmsUG
2023SGZZYSGXYW]YX 0

197 moopθrℓtivθGθnθrgyGmℓnℓgθmθntGℓnεGθαoTεrivingGofGplugTinGhy̑riεGθlθαtriαGvθhiαlθGviℓGmultiTℓgθntG
rθinforαθmθntGlθℓrningUG2023SGZZYSGXYW]_Z 2

196 wultiȏjθαtivθGyptimizℓtionGwθthoεGforGzℓvθmθntGSθgmθntGqroupingGinGwultiyθℓrGxθtworkTvθvθlG
zlℓnningGofGwℓintθnℓnαθGℓnεG}θhℓ̑ilitℓtionUG2023SGYcSG 0

195 mℓȓonGfootprintGofG̑ℓttθryGθlθαtriαGvθhiαlθsGαonsiεθringGℓvθrℓgθGℓnεGmℓrginℓlGθlθαtriαityGmixUG2023SG
Y_bSGXY__cX 1

194 kGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGαonstrℓintsGforGαollℓ̑orℓtivθGαomputℓtionG
offloℓεingUG2023SGaaSGXWXY[[ 0

193 kεℓptivθGmultiTȏjθαtivθGpℓrtiαlθGswℓrmGoptimizℓtionG̑ℓsθεGonGvirtuℓlGzℓrθtoGfrontUG2023SG_Y]SGYW_TYZ_ 0

192 knGθvolutionℓryGℓlgorithmGwithGαlustθringT̑ℓsθεGsθlθαtionGstrℓtθgiθsGforGmultiTȏjθαtivθG
optimizℓtionUG2023SG_Y[SGYXaTYZ[ 0

191 wℓnyTȏjθαtivθGoptimℓlGpowθrGflowGprȏlθmsG̑ℓsθεGonGεistrȋutθεGpowθrGflowGαℓlαulℓtionsGforG
hiθrℓrαhiαℓlGpℓrtitionTmℓnℓgθεGpowθrGsystθmsUG2023SGX[bSGXWbc[] 0

190 knGinεirθαtGℓpproℓαhGtoGoptimizθGthθGrθℓαtionGrℓtθsGofGthθrmℓlGxyGformℓtionGforGεiθsθlGθnginθsUG
2023SGZZbSGXYaYba 0

189 yptimumGεθsignGofGthθGαhutθTflipG̑uαkθtGsystθmGusingGθvolutionℓryGℓlgorithmsGαonsiεθringG
αonfliαtsG̑θtwθθnGεθαisionTmℓkθrsUG2023SGYX_SGXXc[bW 0

188 onθrgyTθffiαiθntGyriθntθθringGzrȏlθmGinGthθGzrθsθnαθGofGyαθℓnGmurrθntsUG2022SG 0

187 kGwℓnyTȏjθαtivθGmhℓotiαG–hℓlθGyptimizℓtionG̑ℓsθεGkutomℓtiαGmlustθringGklgorithmGforG
nistrȋutθεGnℓtℓGknℓlysisGinG–SxUG2022SG 0
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186 wℓnyTmonstrℓintGℓnεGwℓnyTy̑jθαtivθGoptimizℓtionGwithGliℓsGsnεθxGforGsntθrαlouεGwultiT–orkflowG
}θsourαθGzrovisioningUG2022SG 0

185 kGwultiȏjθαtivθGovolutionℓryGklgorithmGforGnistrȋutionGSystθmG}θαonfigurℓtionGzrȏlθmsUG2022SG 0

184 kGfrθquθnαyT̑ℓsθεGpℓrθntGsθlθαtionGforGrθεuαingGthθGθffθαtGofGθvℓluℓtionGtimθG̑iℓsGinGℓsynαhronousG
pℓrℓllθlGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmsUG 0

183 kGwℓαhinθGvθℓrningGkpproℓαhGtoGwinimizℓtionGofGthθGSimT’oT}θℓlGqℓpGviℓGzrθαisθGnynℓmiαsG
woεθlingGofGℓGpℓstGwovingG}ȏotUG2022SG 0

182 }θfθrθnαθG”θαtorGkssistθεGmℓnεiεℓtθGSθℓrαhGwithGkggrθgℓtθεGSurrogℓtθGforGmomputℓtionℓllyG
oxpθnsivθGwℓnyGy̑jθαtivθGyptimizℓtionGzrȏlθmsUG 0

181 noαkingT̑ℓsθεGwultiTȏjθαtivθGwolθαulℓrGoptimizℓtionGzipθlinθGusingGStruαturθTαonstrℓinθεGqθnθtiαG
klgorithmUG2022SG 0

180 kGmℓnyTȏjθαtivθGθvolutionℓryGℓlgorithmGwithGℓεℓptivθGαonvθrgθnαθGαℓlαulℓtionUG 0

179 yptimℓlGkrαhitθαturθGnisαovθryGfor´ zhysiαsTsnformθεGxθurℓlGxθtworksUG2022SGaaTbb 0

178 yptimℓlGαℓpℓαityGℓlloαℓtionGofGwinεTlightTwℓtθrGmultiTθnθrgyGαomplθmθntℓryGαℓpℓαityG̑ℓsθεGonG
improvθεGmultiTȏjθαtivθGoptimizℓtionGℓlgorithmUGXWSG 0

177 zθrformℓnαθGofGℓutomℓtθεGsynαhrotronGlℓttiαθGoptimisℓtionGusingGgθnθtiαGℓlgorithmUG2023SGY[YWSGWXYWZ_ 0

176 wultiTy̑jθαtivθGqθnθtiαGklgorithmGforGmlustθrGknℓlysisGofGSinglθTmθllG’rℓnsαriptomθsUG2023SGXZSGXbZ 0

175 ’ℓilTSittθrG“k”G’rℓnsitionG’rℓjθαtoryGyptimizℓtionG’hroughGℓ´ wultiTȏjθαtivθGovolutionℓryG
klgorithmUG2023SG]WcYT]XWY 0

174 unowlθεgθG’rℓnsfθrGlℓsθεGonGzℓrtiαlθGpiltθrsGforGwultiTy̑jθαtivθGyptimizℓtionUG2023SGYbSGX[ 0

173 kGmultiTȏjθαtivθGoptimizℓtionGfrℓmθworkGwithGrulθT̑ℓsθεGinitiℓlizℓtionGforGmultiTstℓgθGmissilθG
tℓrgθtGℓlloαℓtionUG2023SGYWSGaWbbTaXXY 0

172 ’rℓnsfθrGlθℓrningG̑ℓsθεGθvolutionℓryGℓlgorithmGfrℓmθworkGforGmultiTȏjθαtivθGoptimizℓtionG
prȏlθmsUG 0

171 nynℓmiαGxθigh̑orhooεGkεjustmθntGStrℓtθgyGforGwultiTy̑jθαtivθGovolutionℓryGklgorithmGlℓsθεGonG
nθαompositionUG2023SGXXSG_]a[T_]bZ 0

170 moθvolutionℓryGstrℓtθgiθsGℓtGthθGαollθαtivθGlθvθlGforGimprovθεGgθnθrℓlismUG2023SG[SG 0

169 yptimizℓtionT̑ℓsθεGplightGmontrolGSystθmGmlθℓrℓnαθGzhilosophyGforGpightθrGkirαrℓftUG2023SG 0
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168 yptimℓlGεθsignGℓnεGvθrifiαℓtionGthroughG̑θnαhGθxpθrimθntGtoGsθαurθGstruαturℓlGstℓ̑ilityGℓnεG
improvθGthθrmoεynℓmiαGpθrformℓnαθGofGvθntilℓtθεG̑rℓkθGεisαUG2023SGX]SGX_babXZYYZXX]X_ 0

167 kGvoyGSℓtθllitθGrℓnεovθrGStrℓtθgyGlℓsθεGonGqrℓphGℓnεGwultiȏjθαtivθGwultiℓgθntGzℓthGpinεingUG
2023SGYWYZSGXTX_ 0

166 ’woGmoopθrℓtivθGmonstrℓintGrℓnεlingG’θαhniquθsGwithGℓnGoxtθrnℓlGkrαhivθGforGmonstrℓinθεG
wultiTy̑jθαtivθGyptimizℓtionUG 0

165 wultiTȏjθαtivθGpℓrtiαlθGswℓrmGoptimisℓtionGofGαomplθxGproεuαtGαhℓngθGplℓnGαonsiεθringGsθrviαθG
pθrformℓnαθUG 0

164 ’hθGαhℓrgingGstℓtionGℓnεGswℓppingGstℓtionGsitθGsθlθαtionGwithGmℓnyTȏjθαtivθGθvolutionℓryG
ℓlgorithmUG 0

163
–inεGpℓrmGvℓyoutGyptimizℓtionVoxpℓnsionGwithG}θℓlG–inεG’uȓinθsG“singGℓGwultiTy̑jθαtivθGokG
lℓsθεGonGℓnGonhℓnαθεGsnvθrtθεGqθnθrℓtionℓlGnistℓnαθGwθtriαGmom̑inθεGwithGthθG’woTkrαhivθG
klgorithmGYUG2023SGX]SGY]Y]

0

162 SurrogℓtθTkssistθεGoxpθnsivθGmonstrℓinθεGliTy̑jθαtivθGyptimizℓtionGwithGoxtrθmθlyG
rθtθrogθnθousGovℓluℓtionsUG 0

161
kGwultiTy̑jθαtivθGpinitθTolθmθntGwθthoεGyptimizℓtionG’hℓtG}θεuαθsGmomputℓtionG}θsourαθsG
’hroughGSȗεomℓinGwoεθlGkssistℓnαθSGforGSurfℓαθTwountθεGzθrmℓnθntTwℓgnθtGwℓαhinθsG“sθεGinG
wotionGSystθmsUG2023SGXXSGb_WcTb_YX

0

160 lounεsGℓnεGαonvθxGhθuristiαsGforG̑iTȏjθαtivθGoptimℓlGθxpθrimθntGεθsignGinGwℓtθrGnθtworksUG2023SG
X]ZSGXW_XbX 0

159 kGmultiTȏjθαtivθGmθℓnâ��sθmivℓriℓnαθGmoεθlGforGprojθαtGsθlθαtionGusingGrθinvθstmθntGℓnεGsynθrgyG
unεθrGunαθrtℓintyUG2023SGYXaSGXXc]b_ 0

158 kGzℓrθtoT̑ℓsθεGtwoTstℓgθGθvolutionℓryGℓlgorithmGforGflθxȋlθGjȏGshopGsαhθεulingGprȏlθmGwithG
workθrGαoopθrℓtionGflθxȋilityUG2023SGbYSGXWY]Z[ 0

157 ’SovodGovolutionℓryGmountθrfℓαtuℓlGoxplℓnℓtionsGforG’imθGSθriθsGmlℓssifiαℓtionUG2022SG 0

156 wkmydGkG}θℓlT–orlεGsnspirθεGlθnαhmℓrkGfor´ wultiTȏjθαtivθGovolutionℓryGklgorithmsUG2023SGZW]TZXb 0

155 ynlinθGlθℓrningGrθsourαθsGrθαommθnεℓtionGmoεθlG̑ℓsθεGonGimprovθεGxSqkTssGℓlgorithmUG2023SGZXSGZWZWTZW[c 0

154 snvθstigℓtingGsnnovizθεGzrogrθssGypθrℓtorsGwith´ niffθrθntGwℓαhinθGvθℓrningGwθthoεsUG2023SGXZ[TX[_ 0

153 ’woTStℓgθGqrθθεyGkpproximℓtθεGrypθrvolumθGSȗsθtGSθlθαtionGfor´ vℓrgθTSαℓlθGzrȏlθmsUG2023SGZcXT[W[ 0

152 luilεingGθnθrgyGflθxȋilitydGmoεθlingGℓnεGoptimizℓtionUG2023SG[XT_Y 0

151 smprovθεGmℓsαℓεθGmorrθlℓtionGxθurℓlGxθtworkGwoεθlGlℓsθεGonGqroupGsntθlligθnαθGyptimizℓtionG
klgorithmUG2023SGXYSGX_[ 0
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150 ’imθTεθpθnεθntGvθhiαlθGroutingGprȏlθmGofGpθrishℓ̑lθGproεuαtGεθlivθryGαonsiεθringGthθG
εiffθrθnαθsGℓmongGpℓthsGonGthθGαongθstθεGroℓεUG2023SGYZSG 0

149 kG’woTStℓgθGnominℓnαθTlℓsθεGSurrogℓtθTkssistθεGovolutionGklgorithmGforGrighTnimθnsionℓlG
oxpθnsivθGwultiTy̑jθαtivθGyptimizℓtionUG 0

148 nisαrθtθGylxSqkGsssGmθthoεT̑ℓsθεGrȏustGmultiTȏjθαtivθGsαhθεulingGmoεθlGforGαivilGαonstruαtionG
projθαtsUG 0

147 knGθxhℓustivθGrθviθwGofGthθGmθtℓhθuristiαGℓlgorithmsGforGsθℓrαhGℓnεGoptimizℓtiondGtℓxonomySG
ℓppliαℓtionsSGℓnεGopθnGαhℓllθngθsUG 0

146 onθrgyTℓwℓrθGtzoqGimℓgθGαomprθssiondGkGmultiTȏjθαtivθGℓpproℓαhUG2023SGXXWYab 0

145 zℓrℓmθtθrGoptimizℓtionGforGpointGαlouεsGεθnoisingG̑ℓsθεGonGnoTrθfθrθnαθGquℓlityGℓssθssmθntUG2023
SGYXXSGXXY]cY 0

144 wultiTȏjθαtivθGrȏustGoptimizℓtionGofGrθsθrvoirGopθrℓtionGforGrθℓlTtimθGflooεGαontrolGunεθrG
forθαℓstingGunαθrtℓintyUG2023SG_YWSGXYc[YX 0

143 wultiTȏjθαtivθGoptimizℓtionGofGhyεrℓntGflushingGinGℓGwℓtθrGεistrȋutionGsystθmGusingGℓGfℓstGhy̑riεG
tθαhniquθUG2023SGZZ[SGXXa[_Z 0

142 kGfℓstGεℓtℓTεrivθnGoptimizℓtionGmθthoεGofGmultiTℓrθℓGαom̑inθεGθαonomiαGθmissionGεispℓtαhUG2023SG
ZZaSGXYWbb[ 0

141 xonlinθℓrGεynℓmiαGinstℓ̑ilityGℓnεGmultiTȏjθαtivθGεθsignGoptimizℓtionGofGthθGqzv}TpqzGplℓtθGunεθrG
̑iℓxiℓlGimpℓαtsUG2023SGZXYSGXX_b][ 0

140 }θαonαilingGαropGproεuαtionGℓnεGθαologiαℓlGαonsθrvℓtionGunεθrGunαθrtℓintydGkGfuzzyG
αrθεȋilityT̑ℓsθεGmultiTȏjθαtivθGsimulℓtionToptimizℓtionGmoεθlUG2023SGbaZSGX_YZ[W 0

139 ’imθTvℓryingGmultiTȏjθαtivθGsmℓrtGhomθGℓppliℓnαθsGsαhθεulingGusingGfuzzyGℓεℓptivθGεynℓmiαG
SzokYGℓlgorithmUG2023SGXYXSGXW]c[[ 0

138 knGsmprovθεGxSqkTsssGklgorithmGlℓsθεGonGnθθpG{TxθtworksGforGmlouεGStorℓgθGyptimizℓtionGofG
lloαkαhℓinUG2023SGZ[SGX[W_TX[Xc 0

137 offθαtsGofGαornθrGwθightGvθαtorsGonGthθGpθrformℓnαθGofGεθαompositionT̑ℓsθεGmultiȏjθαtivθG
ℓlgorithmsUG2023SGacSGXWXZW] 0

136 sntθgrℓtingGmℓαhinθGlℓyoutSGtrℓnsportθrGℓlloαℓtionGℓnεGworkθrGℓssignmθntGintoGjȏTshopGsαhθεulingG
solvθεG̑yGℓnGimprovθεGnonTεominℓtθεGsortingGgθnθtiαGℓlgorithmUG2023SGXacSGXWcX_c 0

135 zrojθαtT̑ℓsθεGsustℓinℓ̑lθGtimingGsθriθsGεθαisionTmℓkingGforGpℓvθmθntGmℓintθnℓnαθGusingG
multiTȏjθαtivθGoptimizℓtiondGknGinnovℓtionGinGtrℓεitionℓlGsolutionsUG2023SG[WaSGXZaXaY 0

134 ynGthθGutilizℓtionGofGpℓirTpotθntiℓlGθnθrgyGfunαtionsGinGmultiTȏjθαtivθGoptimizℓtionUG2023SGacSGXWXZWb 0

133 sntθlligθntGmultiȏjθαtivθGoptimizℓtionGεθsignGforGxZolsGinGmhinℓdGpourGαlimℓtiαGrθgionsUG2023SGZZcSGXYWcZ[ 0
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132 kGfrℓmθworkGtoGimprovθGuȓℓnGℓααθssȋilityGℓnεGθnvironmθntℓlGαonεitionsGinGℓgθTfriθnεlyGαitiθsG
usingGgrℓphGmoεθlingGℓnεGmultiTȏjθαtivθGoptimizℓtionUG2023SGXWYSGXWXc__ 0

131 knGθvolutionℓryGℓlgorithmG̑ℓsθεGonGεynℓmiαGspℓrsθGgroupingGforGspℓrsθGlℓrgθGsαℓlθGmultiȏjθαtivθG
optimizℓtionUG2023SG_ZXSG[[cT[_a 0

130 kGmultiTȏjθαtivθGℓpproℓαhGforGrθεuαingGzℓtiθntâ��sGinαonvθniθnαθGinGℓGgθnθrℓlizθεGhomθGhθℓlthαℓrθG
εθlivθryGsθtupUG2023SGYXcSGXXc_]a 0

129 kltruistiαGpopulℓtionGℓlgorithmdGkGmθtℓhθuristiαGsθℓrαhGℓlgorithmGforGsolvingGmultimoεℓlG
multiTȏjθαtivθGoptimizℓtionGprȏlθmsUG2023SGYXWSGYc_TZXc 0

128 onginθθringGℓppliαℓtionsGofGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmsdGkGtθstGsuitθGofG̑oxTαonstrℓinθεG
rθℓlTworlεGprȏlθmsUG2023SGXYZSGXW_XcY 0

127 wℓnyTȏjθαtivθGmℓnyTtℓskGoptimizℓtionGusingGrθfθrθnαθTpointsT̑ℓsθεGnonεominℓtθεGsortingG
ℓpproℓαhUG2023SGX[]SG[c_T]XW 0

126 SαℓlθTinvℓriℓntGsθnsitivityGforGmultiTpurposθGwℓtθrGrθsθrvoirsGmℓnℓgθmθntGwithGtθmporℓlG
sαℓlθTεθpθnεθntGmoεθlingUG2023SGZZcSGXXab_Y 0

125 ’θαhnoTθαonomiαGℓssθssmθntGofGwirθlθssGαhℓrgingGsystθmsGforGℓirportGθlθαtriαGshuttlθG̑usθsUG2023SG
_[SGXWaXYZ 0

124 nynℓmiαGεistrȋutθεGflθxȋlθGjȏTshopGsαhθεulingGprȏlθmGαonsiεθringGopθrℓtionGinspθαtionUG2023SG
YY[SGXXcb[W 0

123 SimultℓnθousGℓθroεynℓmiαGℓnεGstruαturℓlGoptimisℓtionGofGℓGlowTspθθεGhorizontℓlTℓxisGwinεGtuȓinθG
̑lℓεθGusingGmθtℓhθuristiαGℓlgorithmsUG2023SG 0

122 nynℓmiαℓlGεθαompositionGℓnεGsθlθαtionG̑ℓsθεGθvolutionℓryGℓlgorithmGforGmℓnyTȏjθαtivθG
optimizℓtionUG2023SGXXWYc] 0

121 SimultℓnθousGyptimizℓtionGofGXT̑itGZTnGmoεingGwθtℓT”olumθsGforGlothGlroℓε̑ℓnεGℓnεG–iεθG
piθlεTofT”iθwG}ℓεℓrGmrossTSθαtionG}θεuαtionUG2023SGaXSGZZ_XTZZaW 0

120 –inεGfℓrmGlℓyoutGoptimisℓtionGαonsiεθringGαommθrαiℓlGwinεGtuȓinθsGusingGpℓrℓllθlGrθfθrθnαθG
pointsSGrℓεiℓlGspℓαθGεivisionGℓnεGrθfθrθnαθGvθαtorGguiεθεGokT̑ℓsθεGℓpproℓαhUG2023SGcSG[cXcT[c[W 0

119 kGflθxȋlθGtwoTstℓgθGαonstrℓinθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmG̑ℓsθεGonGℓutomℓtiαG
rθgulℓtionUG2023SG_Z[SGYYaTY[Z 0

118 kGεuℓlTpopulℓtionGθvolutionℓryGℓlgorithmG̑ℓsθεGonGℓεℓptivθGαonstrℓintGstrθngthGforGαonstrℓinθεG
multiTȏjθαtivθGoptimizℓtionUG2023SGaaSGXWXY[a 0

117 offiαiθntG”isuℓlGSignGkssignmθntGfor´ mrowεGovℓαuℓtionGquiεℓnαθGmonsiεθringG}isksGℓnε´ wultiplθG
y̑jθαtivθsUG2022SGZTY_ 0

116 kGwθightGvθαtorGgθnθrℓtionGmθthoεG̑ℓsθεGonGnormℓlGεistrȋutionGforGprθfθrθnαθT̑ℓsθεG
multiTȏjθαtivθGoptimizℓtionUG2023SGaaSGXWXY]W 1

115 nθmℓnεGSiεθGwℓnℓgθmθntGℓnεGzθθrTtoTzθθrGonθrgyG’rℓεingGforGsnεustriℓlG“sθrsG“singG’woTvθvθlG
wultiTkgθntG}θinforαθmθntGvθℓrningUG2023SGXSGYZTZ_ 0
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114 SurrogℓtθTℓssistθεGmultiTȏjθαtivθGoptimizℓtionGviℓGknθθToriθntθεGzℓrθtoGfrontGθstimℓtionUG2023SG
aaSGXWXY]Y 0

113 ’ℓggingGwθtℓhθuristiαsGwithGzrȏlθmTyriθntθεGvℓ̑θlsGforGxonToxpθrtG“sθrsUG2022SG 0

112 nθθpG}θinforαθmθntGvθℓrningGforGkεℓptivθGzℓrℓmθtθrGmontrolGinGniffθrθntiℓlGovolutionGforG
wultiTy̑jθαtivθGyptimizℓtionUG2022SG 0

111 wultiTȏjθαtivθGgθnθtiαGmoεθlGforGαoTαlustθringGθnsθm̑lθUG2023SGXZ]SGXXWW]b 0

110 wultiTy̑jθαtivθGmollℓ̑orℓtivθGyptimizℓtionGofGnistillℓtionGmolumnGqroupGlℓsθεGonGSystθmG
sεθntifiαℓtionUG2023SGXXSG[Z_ 0

109 sntθrℓαtivθGεℓtℓTεrivθnGmultiȏjθαtivθGoptimizℓtionGofGmθtℓllurgiαℓlGpropθrtiθsGofGmiαroℓlloyθεG
stθθlsGusingGthθGnoSnoyGfrℓmθworkUG2023SGXYWSGXW]cXb 0

108 ”isuℓlizℓtionTℓiεθεGmultiTαritθriℓGεθαisionTmℓkingGusingGintθrprθtℓ̑lθGsθlfTorgℓnizingGmℓpsUG2023SG 0

107 smpℓαtGzθrformℓnαθGzrθεiαtionGℓnεGyptimizℓtionGofGℓGmirαumfθrθntiℓllyGmorrugℓtθεG’ȗθGwithG
”ℓriℓ̑lθG–ℓllG’hiαknθssG“singGSupportG”θαtorGwℓαhinθUG2023SGXXSGYXa 0

106 snαorporℓtingGℓggrθgℓtionGtrθθsGinGtwoTℓrαhivθGℓlgorithmGYGforGsolvingGhighGεimθnsionℓlG
multiTȏjθαtivθGθlθαtromℓgnθtiαGoptimizℓtionUG2023SGaXSGSXXaTSXY_ 0

105 SαhθεulingGoptimizℓtionGforGproεuαtionGofGprθfℓ̑riαℓtθεGαomponθntsGwithGpℓrℓllθlGworkGofGsθriℓlG
mℓαhinθsUG2023SGX[bSGXW[aaW 0

104 ’hθGsmportℓnαθGofGnivθrsityGinGthθG”ℓriℓ̑lθGSpℓαθGinGthθGnθsignGofGwultiTy̑jθαtivθGovolutionℓryG
klgorithmsUG2023SGXZ_SGXXWW_c 0

103 ShℓpθTmonstrℓinθεGSym̑oliαG}θgrθssionGwith´ xSqkTsssUG2022SGX_[TXaY 0

102 liTinεiαℓtorGεrivθnGsurrogℓtθTℓssistθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmsGforGαomputℓtionℓllyG
θxpθnsivθGprȏlθmsUG 0

101 SizingGℓGhy̑riεGhyεrogθnGproεuαtionGplℓntGinαluεingGlifθGαyαlθGℓssθssmθntGinεiαℓtorsG̑yGαom̑iningG
xSqkTsssGℓnεGprinαipℓlGαomponθntGℓnℓlysisGOzmkPUG2023SGXbSGXWWZ_X 0

100 momputθrTℓiεθεGmultiTȏjθαtivθGoptimizℓtionGinGsmℓllGmolθαulθGεisαovθryUG2023SG[SGXWW_ab 0

99 kGtwoTstℓgθGℓεℓptivθGrθfθrθnαθGεirθαtionGguiεθεGθvolutionℓryGℓlgorithmGwithGmoεifiθεGεominℓnαθG
rθlℓtionGforGmℓnyTȏjθαtivθGoptimizℓtionUG2023SGabSGXWXYaY 0

98 zylrypSdGℓGzythonGpℓαkℓgθGforG̑rθθεingGprogrℓmGsimulℓtionGℓnεGoptimizℓtionGforGmultiTȏjθαtivθG
̑rθθεingUG 0

97 kGhy̑riεGmultiTȏjθαtivθGoptimizℓtionGofGfunαtionℓlGinkGαompositionGforGℓθrosolGjθtGZnGprintingGviℓG
mixturθGεθsignGℓnεGrθsponsθGsurfℓαθGmθthoεologyUG2023SGXZSG 0

(2023-2023)

121



96 StuεyGonGloαℓtionTℓlloαℓtionGprȏlθmGℓnεGℓlgorithmGforGθmθrgθnαyGsuppliθsGαonsiεθringGtimθlinθssG
ℓnεGfℓirnθssUG2023SGXaaSGXWcWab 0

95 kGwultiTȏjθαtivθGovolutionℓryGklgorithmGlℓsθεGonGmonθGrθℓrtGzointGkεjustmθntG”θαtorsGtoGSolvθG
monαℓvθTαonvθxGzrȏlθmsUG2022SG 0

94 wℓnyTy̑jθαtivθGqθnθtiαGzrogrℓmmingGforGtȏTShopGSαhθεulingUG2022SGX]SGXT[ 0

93 porwℓrεGℓnεGrθvθrsθGαouriθrGlogistiαsGεistrȋutionGpℓthGplℓnningG̑ℓsθεGonGmultiTȏjθαtivθG
optimizℓtionGgθnθtiαGℓlgorithmUGZXSGYZTYb 0

92 wultiTrθgulℓrizℓtionGspℓrsθGrθαonstruαtionG̑ℓsθεGonGmultifℓαtoriℓlGmultiȏjθαtivθGoptimizℓtionUG
2023SGXZ_SGXXWXYY 0

91 moopθrℓtivθGαoθvolutionℓryGmultiTguiεθGpℓrtiαlθGswℓrmGoptimizℓtionGℓlgorithmGforGlℓrgθTsαℓlθG
multiTȏjθαtivθGoptimizℓtionGprȏlθmsUG2023SGabSGXWXY_Y 0

90 knGsnTεθpthGlθnαhmℓrkingGofGovolutionℓryGℓnεGSwℓrmGsntθlligθnαθGklgorithmsGforGkutosαℓlingG
zℓrℓmθtθrGSwθθpGkppliαℓtionsGonGzȗliαGmlouεsUG2023SGYWYZSGXTY_ 0

89 SinglθTvoopGwultiTy̑jθαtivθG}θliℓ̑ilityTlℓsθεGnθsignGyptimizℓtionG“singGmhℓosGmontrolG’hθoryGℓnεG
ShiftingG”θαtorGwithGniffθrθntiℓlGovolutionUG2023SGYbSGY_ 0

88 kGmoεθlT̑ℓsθεGshℓpθGαonαθptuℓlGεθsignGfrℓmθworkGofG̑lθnεTwingT̑oεyGunεθrwℓtθrGgliεθrsGwithG
αurvθεGwingsUGXTXY 0

87 wultiTȏjθαtivθGfitnθssTεθpθnεθntGoptimizθrGℓlgorithmUG 0

86 monstruαtingGθnsθm̑lθsGofGεispℓtαhingGrulθsGforGmultiTȏjθαtivθGtℓsksGinGthθGunrθlℓtθεGmℓαhinθsG
θnvironmθntUG2023SGXTXb 0

85 kεεrθssingGSustℓinℓ̑ilityGin´ zrθαisionGkgriαulturθGviℓ´ wultiTy̑jθαtivθGpℓαtorθεGovolutionℓryG
klgorithmsUG2023SGZcXT[W] 0

84 wultiTȏjθαtivθGoptimizℓtionGℓnεGεynℓmiαGrθsponsθGprθεiαtionsGofGℓnGℓrtiαulℓtθεGoffshorθGwinεG
tuȓinθUG2023SGYaZSGXX[WXa 1

83 kGnℓtℓTnrivθnGlilθvθlGyptimizℓtionGzrȏlθmGmonsiεθringGzroεuαtGzopulℓrityGforGthθGoTmommθrαθG
zrθsℓlθGwoεθUG 0

82 ovolutionℓryGmultiȏjθαtivθGoptimizℓtionGviℓGθffiαiθntGsℓmplingT̑ℓsθεGoffspringGgθnθrℓtionUG 0

81 kεℓptivθGoppositionGslimθGmolεGℓlgorithmGforGtimθâ��αostâ��quℓlityâ��sℓfθtyGtrℓεθToffGforGαonstruαtionG
projθαtsUG 0

80
wultiTy̑jθαtivθGolθαtromℓgnθtiαGnθsignGyptimizℓtionGofGℓGzowθrG’rℓnsformθrG“singGZnGpinitθG
olθmθntGknℓlysisSG}θsponsθGSurfℓαθGwθthoεologySGℓnεGthθG’hirεGqθnθrℓtionGxonTSortingGqθnθtiαG
klgorithmUG2023SGX_SGYY[b

0

79 }iskTlℓsθεGyptimℓlGmonfigurℓtionGofGpℓultGmurrθntGvimitθrGinGzowθrGSystθmUG2023SGXaTZ[ 0
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78 kGεynℓmiαGmultiTȏjθαtivθGoptimizℓtionG̑ℓsθεGonGℓGhy̑riεGofGpivotGpointsGprθεiαtionGℓnεGεivθrsityG
strℓtθgiθsUG2023SGabSGXWXYb[ 0

77
SθlθαtingGthθG̑θstGloαℓtionGofGwℓtθrGquℓlityGsθnsorsGinGwℓtθrGεistrȋutionGnθtworksG̑yGαonsiεθringG
thθGimportℓnαθGofGnoεθsGℓnεGαontℓminℓtionsGusingGxSqkTsssGOαℓsθGstuεydGZℓhθεℓnGwℓtθrG
εistrȋutionGnθtworkSGsrℓnPUG2023SGZWSG]ZYYcT]ZY]Y

0

76 wθtℓhθuristiαGℓpproℓαhθsGforGsolvingGmultiȏjθαtivθGoptimizℓtionGprȏlθmsUG2023SGYXT[b 0

75 xθwGεistrȋutθεGmoεθlGforGprθεiαtingGθrosionTtypθGpollutionG̑yGintθgrℓtingGsθεimθntGαonnθαtivityG
ℓnεGwℓtθrshθεGmoεθlUG2023SGX_YSGXW]__Y 0

74 lℓsθεGonGkxxGℓnεGmℓnyTȏjθαtivθGoptimizℓtionGtoGimprovθGthθGpθrformℓnαθGℓnεGθαonomyGofG
villℓgθGhousθsGinGmhinθsθGαolεGrθgionsUGXTXX 0

73 wultiTy̑jθαtivθGzℓrℓmθtriαGyptimizℓtionGnθsignGforGwirrorsGmom̑inθεGwithGxonTnominℓtθεG
SortingGqθnθtiαGklgorithmUG2023SGXZSGZZ[_ 0

72 nirθαtionℓlGzℓrθtoGprontGℓnεGstsGostimℓtionGtoGonαourℓgθGwultiTy̑jθαtivθGnθαisionTwℓkingUG2023SG
XXSGYW_XcTYW_Z[ 0

71 kGnovθlGgrℓphTthθorθtiαℓlGαlustθringGℓpproℓαhGtoGfinεGℓGrθεuαθεGsθtGwithGθxtrθmθGsolutionsGofG
zℓrθtoGoptimℓlGsolutionsGforGmultiTȏjθαtivθGoptimizℓtionGprȏlθmsUG 0

70 –ℓtθrGrθsourαθsGoptimℓlGℓlloαℓtionGmoεθlGforGαoorεinℓtingGrθgionℓlGmultiTlθvθlGwℓtθrGrθsourαθsG
mℓnℓgθrsâ��GintθrθstsUGXXSG 0

69 wultiαritθriℓGlℓnεGαovθrGεθsignGviℓGαouplθεGhyεrologiαGℓnεGmultiTsθαtorGwℓtθrGmℓnℓgθmθntGmoεθlsUG
2023SG_YWSGXYcYc[ 0

68 kGmoθvolutionℓryGklgorithmGforGwℓnyTy̑jθαtivθGyptimizℓtionGzrȏlθmsGwithGsnεθpθnεθntGℓnεG
rℓrmoniousGy̑jθαtivθsUG2023SGZSG]cTaW 0

67 oliminℓtingGxonTεominℓtθεGSortingGfrom´ xSqkTsssUG2023SGaXTb] 0

66 zℓrtiℓllyGnθgθnθrℓtθGwultiTȏjθαtivθG’θstGzrȏlθmsUG2023SGYaaTYcW 0

65 vθℓrningGto´ zrθεiαtGzℓrθtoTyptimℓlGSolutionsGfrom´ zsθuεoTwθightsUG2023SGXcXTYW[ 0

64 snαorporℓtingGzrθfθrθnαθGsnformℓtionGsntθrℓαtivθlyGin´ xSqkTsssG̑y´ thθ´ kεℓptℓtionGof´ }θfθrθnαθG
”θαtorsUG2023SG]abT]cY 0

63 zrθfθrθnαθTlℓsθεGxonlinθℓrGxormℓlizℓtionGfor´ wultiȏjθαtivθGyptimizℓtionUG2023SG]_ZT]aa 0

62 zθrformℓnαθGovℓluℓtionGofGwultiTȏjθαtivθGovolutionℓryGklgorithmsG“singGkrtifiαiℓlGℓnεG}θℓlTworlεG
zrȏlθmsUG2023SGZZZTZ[a 0

61 wℓnyTy̑jθαtivθGyptimizℓtionTlℓsθεG’ℓskGSαhθεulingGinGry̑riεGmlouεGonvironmθntsUG2023SGXZ_SGY[Y]TY[]W 0
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60 ovℓluℓtionGofGrθsθrvoirGopθrℓtionGsαhθmθsdGfromGrulθGαurvθGtoGmℓnyTȏjθαtivθGoptimisℓtionUGXTXZ 0

59 wℓαhinθGvθℓrningGonℓ̑lθsGzroαθssGyptimizℓtionGofGkθrosolGtθtGZnGzrintingGlℓsθεGonGthθGnroplθtG
worphologyUG 0

58 knGθnhℓnαθεGεθαompositionT̑ℓsθεGmultiȏjθαtivθGθvolutionℓryGℓlgorithmGwithGℓεℓptivθG
nθigh̑orhooεGopθrℓtorGℓnεGθxtθnεθεGεistℓnαθT̑ℓsθεGθnvironmθntℓlGsθlθαtionUG 0

57 yptimizθεGzsGmontrolGwithG’rℓαkingGniffθrθntiℓtorGforGxθgℓtivθGzrθssurθGmℓ̑inGmontrolUG2022SG 0

56 liαlustθringGklgorithmsGlℓsθεGonGwθtℓhθuristiαsdGkG}θviθwUG2023SGZcTaX 0

55 wultiTy̑jθαtivθGoquilȋriumGyptimizθrGklgorithmGlℓsθεGynGSurvivℓlGSαorθGStrℓtθgyUG2022SG 0

54 ’hθGℓppliαℓtionGofGwultiTȏjθαtivθGrℓrrisGrℓwksGyptimizℓtionGinGmℓnyTȏjθαtivθGoptimℓlGpowθrG
flowUG2022SG 0

53 SolvingGℓGmultiȏjθαtivθGprofθssionℓlGtimθtℓ̑lingGprȏlθmGusingGθvolutionℓryGℓlgorithmsGℓtG
wℓnεℓrinθGkαℓεθmyUG 0

52 w“v’syltom’s”oGo”yv“’syxk} Gwo’kro“}sS’smGkzz}ykmrG’yG’roGmyxS’}ksxonG
zy}’pyvsyGyz’swsZk’syxGz}ylvowUG[ZSG 0

51 kGpℓrℓllθlGℓpproximℓtθGθvℓluℓtionT̑ℓsθεGmoεθlGforGmultiTȏjθαtivθGopθrℓtionGoptimizℓtionGofG
rθsθrvoirGgroupUG2023SGabSGXWXYbb 0

50 yptimizℓtionGofGthθGℓirGloopGsystθmGinGℓGhyεrogθnGfuθlGαθllGforGvθhiαlθGℓppliαℓtionUG2023SGYbZSGXX_cXX 0

49 yrthogonℓlGℓrrℓyGεθsignG̑ℓsθεGmultiTȏjθαtivθGmlyGℓnεGSySGℓlgorithmsGforG̑ℓnεGrθεuαtionGinG
hypθrspθαtrℓlGimℓgθGℓnℓlysisUG 0

48 ovolutionℓryGwℓnyTȏjθαtivθGyptimizℓtiondGniffiαultiθsSGkpproℓαhθsS´ ℓnεGnisαussionsUG 0

47 wultiTȏjθαtivθGoptimizℓtionGℓnεGhθuristiαG̑ℓsθεGsolutionsGforGθvℓαuℓtionGmoεθlingUG2023SGXbSGXWWacb 0

46 kGmultiTȏjθαtivθGoptimizℓtionGprȏlθmGrθsθℓrαhGforGℓmphȋiousGopθrℓtionℓlGmissionGofGship̑oℓrεG
hθliαoptθrsUG2023SG 0

45 ovolutionℓryGmℓnyTȏjθαtivθGℓlgorithmGwithGimprovθεGgrowingGnθurℓlGgℓsGℓnεGℓnglθTpθnℓlizθεG
εistℓnαθGforGirrθgulℓrGprȏlθmsUG 0

44 kGfℓstGintθrpolℓtionT̑ℓsθεGmultiTȏjθαtivθGθvolutionℓryGℓlgorithmGforGlℓrgθTsαℓlθGmultiTȏjθαtivθG
optimizℓtionGprȏlθmsUG 0

43 kεℓptivθGmℓtingGsθlθαtionG̑ℓsθεGonGwθightθεGinεiαℓtorGforGwultiVwℓnyTȏjθαtivθGθvolutionℓryG
ℓlgorithmUG2023SGXZcSGXXWYYZ 0
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42 mℓsαℓεθGryεropowθrGSystθmGypθrℓtionGmonsiεθringGoαologiαℓlGplowGlℓsθεGonGniffθrθntG
wultiTy̑jθαtivθGqθnθtiαGklgorithmsUG 0

41 yptimizingGthθGwℓizθGsrrigℓtionGStrℓtθgyGℓnεG iθlεGzrθεiαtionGunεθrGputurθGmlimℓtθGSαθnℓriosGinGthθG
 θllowG}ivθrGnθltℓUG2023SGXZSGc_W 0

40 kGnonTεominℓtθεGsortingG̑ℓsθεGmultiTȏjθαtivθGnθurℓlGnθtworkGℓlgorithmUG2023SGXWSGXWYX]Y 0

39 kεℓptivθGovolutionGklgorithmGlℓsθεGonGrypθrvolumθGkwℓrθnθssGforGmontrollθrGzlℓαθmθntUG2022SG 0

38 kGStℓ̑lθGvℓrgθTSαℓlθGwultiȏjθαtivθGyptimizℓtionGklgorithmGwithG’woGkltθrnℓtivθGyptimizℓtionG
wθthoεsUG2023SGY]SG]_X 0

37 kGwultiTy̑jθαtivθGmℓrnivorousGzlℓntGklgorithmGforGSolvingGmonstrℓinθεGwultiTy̑jθαtivθG
yptimizℓtionGzrȏlθmsUG2023SGbSGXZ_ 1

36 zθrformℓnαθGofGSixGwθtℓhθuristiαGklgorithmsGforGwultiTy̑jθαtivθGyptimizℓtionGofGxonlinθℓrG
snθlℓstiαGStθθlG’russθsUG2023SGXZSGb_b 0

35 kGmℓnyTȏjθαtivθGoptimizℓtionGℓlgorithmGwithGεuℓlGαritθriℓGℓnεGmixθεGεistrȋutionGαorrθαtionG
strℓtθgyUG 0

34 kGnθwGoptimℓlGsθnsorGplℓαθmθntGmθthoεGforGvirtuℓlGsθnsingGofGαompositθGlℓminℓtθUG2023SGXc]SGXXWZXc 0

33 kGmultiȏjθαtivθGθvolutionℓryGℓlgorithmGusingGmultiTθαologiαℓlGθnvironmθntGsθlθαtionGstrℓtθgyUG
2023SGX[XSGXXWYZY 0

32 qrθθnGryεrogθnGonθrgyGStorℓgθGSizingGwθthoεGlℓsθεGonGkεvθrsℓriℓlGvθℓrningG’θαhnologyG“nεθrG
snℓααurℓtθGSupθrvisionUG2022SG 0

31 momprθhθnsivθGknℓlysisGofGwultiTy̑jθαtivθGyptimizℓtionGklgorithmsGforGSustℓinℓ̑lθGry̑riεGolθαtriαG
”θhiαlθGmhℓrgingGSystθmsUG2023SGXXSGXa[X 0

30 wultiplθGαonstrℓintsGonGnuαlθℓrGmℓssGformulℓsGforGrθliℓ̑lθGθxtrℓpolℓtionsUG2023SGXWaSG 0

29 knGθffiαiθntGεynℓmiαGtrℓnsℓαtionGstorℓgθGmθαhℓnismGforGsustℓinℓ̑lθGhighTthroughputGlitαoinUG 0

28 wultiTȏjθαtivθGoptimizℓtionGofGportfolioGsθlθαtionGinvolvingGnonTαonvθxGℓttrȋutθsGinGℓnGℓntiTfrℓgilθG
pθrspθαtivθUG 0

27 noSwsvSdGℓGεθαisionGsupportGℓpproℓαhGforGmultiTitθmGlotGsizingGusingGintθrℓαtivθGmultiȏjθαtivθG
optimizℓtionUG 0

26 kGmompℓrℓtivθGStuεyGofGStℓtθTofTthθTℓrtGwθtℓhθuristiαsGforGSolvingGwℓnyTȏjθαtivθGyptimizℓtionG
zrȏlθmsGofGpixθεG–ingG“nmℓnnθεGkθriℓlG”θhiαlθGmonαθptuℓlGnθsignUG 0

25 wultiTy̑jθαtivθGStruαturℓlGyptimizℓtionGofGℓGmompositθG–inεG’uȓinθGllℓεθGmonsiεθringGxℓturℓlG
prθquθnαiθsGofG”ȋrℓtionGℓnεGqlȏℓlGStℓ̑ilityUG2023SGX_SGZZ_Z 0
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24 SurrogℓtθTℓssistθεGmultiTȏjθαtivθGθvolutionℓryGoptimizℓtionGwithGℓGmultiToffspringGmθthoεGℓnεG
twoGinfillGαritθriℓUG2023SGacSGXWXZX] 0

23 zℓthGzlℓnningGℓnεG’rℓαkingGmontrolGofGmℓrTlikθG}ȏotGlℓsθεGonGsmprovθεGxSqkTsssGℓnεGpuzzyGSliεingG
woεθGmontrolUG 0

22 kGrθsθℓrαhGonGfℓmilyGflθxȋlθGloℓεGsαhθεulingG̑ℓsθεGonGimprovθεGnonTεominℓtθεGsortingGgθnθtiαG
ℓlgorithmUG2023SGaXSGXW_][X 0

21 sToptimℓlGorGqToptimℓldGnoGwθGhℓvθGtoGαhoosθiUGXTYY 0

20 ’hθG“tilitiθsGof´ ovolutionℓryGwultiȏjθαtivθGyptimizℓtionGfor´ xθurℓlGkrαhitθαturθGSθℓrαhGâ��GknG
ompiriαℓlGzθrspθαtivθUG2023SGXacTXc] 0

19 knGsmprovθεGwzmkGklgorithmGwithG–θightGwℓtrixGlℓsθεGonGwℓnyTy̑jθαtivθGyptimizℓtionUG2023SGY[bTY_Y 0

18 woεθllingGℓnεGwultiTȏjθαtivθGmom̑ustionGyptimizℓtionGofGwℓrinθGonginθGwithGSpθθεGwℓintℓiningG
montrolG’ℓrgθtUG2023SGXWXb]Y 0

17 mom̑iningGStℓtθGnθtθαtionGwithGunowlθεgθG’rℓnsfθrGforGmonstrℓinθεGwultiTȏjθαtivθGyptimizℓtionUG
2022SG 0

16 wultiTȏjθαtivθGforθstGhℓrvθstingGunεθrGsustℓinℓ̑lθGℓnεGθαonomiαGprinαiplθsUG 0

15 xSqkTssVSn}TyvSdGkGxovθlGvℓrgθTSαℓlθGwℓnyTy̑jθαtivθGyptimizℓtionGwθthoεG“singG
yppositionTlℓsθεGvθℓrningGℓnεGvoαℓlGSθℓrαhUG2023SGXXSGXcXX 0

14 xSqkTsssTSnG̑ℓsθεGpuzzyGθnθrgyGmℓnℓgθmθntGsystθmGoptimizℓtionGforGlithiumG
̑ℓttθryVsupθrαℓpℓαitorGro”UG2023SGXXWYbW 0

13 kGwultiTzθrioεGmonstrℓinθεGwultiTy̑jθαtivθGovolutionℓryGklgorithmGwithGyrthogonℓlGvθℓrningGforG
SolvingGthθGmomplθxGmℓȓonGxθutrℓlGStoαkGzortfolioGyptimizℓtionGwoεθlUG2023SGZ_SG_b_TaX] 0

12 wℓnyTȏjθαtivθGwθtℓThθuristiαGmθthoεsGforGSolvingGmonstrℓinθεG’russGyptimisℓtionGzrȏlθmsdGkG
mompℓrℓtivθGℓnℓlysisUUG2023SGXWYXbX 0

11 kmo}θdGkutomℓtθεGqoℓlTmonfliαtG}θsolutionUG2023SGZTY] 0

10 kGnovθlGfθℓturθGsθlθαtionGℓlgorithmGusingGεθαompositionG̑ℓsθεGmultiTȏjθαtivθGguiεθεGhonθyG
̑ℓεgθrGℓlgorithmGOwyTqrlkPGℓnεGxSqkTsssUG2023SG 0

9 zℓrθtoGyptimℓlGvℓyoutsGforGkεℓptivθGwixθεG}θℓlityUG2023SG 0

8 knGsnvθrsθGwoεθlTquiεθεG’woTStℓgθGovolutionℓryGklgorithmGforGwultiTy̑jθαtivθGyptimizℓtionUG
2023SGXYWXcb 0

7 ovolutionℓryGmultiTȏjθαtivθGmolθαulθGoptimizℓtionGinGimpliαitGαhθmiαℓlGspℓαθUG 0
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6 knGsnεiαℓtorGzrθsθlθαtionGlℓsθεGovolutionℓryGklgorithmGwithGkuxiliℓryGknglθGSθlθαtionGforG
wℓnyTȏjθαtivθGyptimizℓtionUG2023SGXXbcc_ 0

5 knGintθrℓαtivθGℓnℓlytiαsGℓpproℓαhGforGsustℓinℓ̑lθGℓnεGrθsiliθntGαℓsθGstuεiθsdGℓGmℓαhinθGlθℓrningG
pθrspθαtivθUGXTXb 0

4 kGmultiTȏjθαtivθGαℓlȋrℓtionGfrℓmθworkGforGαℓpturingGthθG̑θhℓviorℓlGpℓttθrnsGofG
ℓutonomouslyTεrivθnGvθhiαlθsUG2023SGX]YSGXW[X]X 0

3 wissionGεθsignGforGpointTtoTpointGpℓssθngθrGtrℓnsportGwithGrθusℓ̑lθGlℓunαhGvθhiαlθsUG 0

2 nθsignGℓnεG”θrifiαℓtionGofGlxm’GlθℓmGShℓpingGkssθm̑lyGlℓsθεGonGqθnθtiαGklgorithmUG2023SGZW_TZX] 0

1 kGxovθlGwℓnyTy̑jθαtivθGSinθâ��mosinθGklgorithmGOwℓySmkPGforGonginθθringGkppliαℓtionsUG2023SGXXSGYZWX 0
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