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2148 momp−ФtGniββαrαnti−lGovolutionGviεhtdGriεhGzαrβorm−nФαGnαspitαGvimitαdGwαmoryG}αquirαmαntG−ndG
wodαstGmomput−tion−lGyvαrhα−dUG2012SGYaSGXW]_TXWa_ 31

2147 mostGminimiz−tionGoβGw−shinεGunitGinG−Gp−pαrGmillGusinεG−rtiβiФi−lG∞ααGФolonyGtαФhniquαUG2012SGZSGZaXTZbX 10

2146 }α−lG}−ndomGwut−tionGStr−tαεyGβorGniββαrαnti−lGovolutionUG2012SG 1

2145 sntαεr−tinεG−Gdiββαrαnti−lGαvolutionGβα−turαGwαiεhtinεGsФhαmαGintoGprototypαGεαnαr−tionUG2012SGcaSGZZYTZ[Z 21

2144 yptim−lGsynthαsisGoβGlinα−rG−ntαnn−G−rr−yGwithGФompositαGdiββαrαnti−lGαvolutionG−lεorithmUG2012SG
XcSGXabWTXaba 11

2143 }αmotαGsαnsinεGim−εαGsu∞pixαlGm−ppinεG∞−sαdGonG−d−ptivαGdiββαrαnti−lGαvolutionUG2012SG[YSGXZW_TYc 90

2142 ’rααGmodαlGrαФonstruФtionGinnoviz−tionGusinεGmultiTo∞jαФtivαGdiββαrαnti−lGαvolutionUG2012SG 3

2141 izrαs−εαdGknGinnov−tivαGp−tαntGl−ndsФ−pinεGtoolUG2012SG

2140 wodαlinεGthαGtαrmGstruФturαGoβGεovαrnmαntG∞ondGyiαldsGwithG−Gdiββαrαnti−lGαvolutionG−lεorithmUG
2012SG 3

2139 kGwodiβiαdGniββαrαnti−lGklεorithmGwithGzitФhGkdjustmαntGβorGxumαriФ−lGyptimiz−tionUG2012SG

2138 ovolvinεGxαur−lGxαtworksG“sinεGniββαrαnti−lGovolutionGwithGxαiεh∞orhoodTl−sαdGwut−tionG−ndG
SimplαGSu∞popul−tionGSФhαmαUG2012SG

2137 knowyVndGkd−ptivαGniββαrαnti−lGovolutionGβorGwultio∞jαФtivαGzro∞lαmsUG2012SG 8

2136 kGnovαlGαvolution−ryGmαm∞r−nαG−lεorithmGβorGεlo∞−lGnumαriФ−lGoptimiz−tionUG2012SG 10

2135 mlustαrinεG−ndGsαlαФtionGoβGnαur−lGnαtworksGusinεG−d−ptivαGdiββαrαnti−lGαvolutionUG2012SG

2134 z−r−mαtαrsG−d−pt−tionGinGniββαrαnti−lGovolutionUG2012SG 9
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2133 v−rεαGsФ−lαGoptimiz−tionG∞yGdiββαrαnti−lGαvolutionGwithGl−ndsФ−pαGmod−lityGdαtαФtionG−ndG−GdivαrsityG
−rФhivαUG2012SG 16

2132 kGФonstr−inαdGαvolution−ryGФomput−tionGmαthodGβorGdαtαФtinεGФontrollinεGrαεionsGoβGФortiФ−lG
nαtworksUG2012SGcSGX]_cTbX 92

2131 SαlβT−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGwithG−Gsm−llG−ndGv−ryinεGpopul−tionGsizαUG2012SG 25

2130 niββαrαnti−lGovolutionGklεorithmdG}αФαntGkdv−nФαsUG2012SGZWT[_ 9

2129 ovolvinεGФoεnitivαG−ndGsoФi−lGαxpαriαnФαGinGz−rtiФlαGSw−rmGyptimiz−tionGthrouεhGniββαrαnti−lG
ovolutiondGkGhy∞ridG−ppro−ФhUG2012SGYX_SG]WTcY 97

2128 ’r−nsβorminεGεαoФαntriФGФ−rtαsi−nGФoordin−tαsGtoGεαodαtiФGФoordin−tαsG∞yGusinεGdiββαrαnti−lGsα−rФhG
−lεorithmUG2012SG[_SGYYcTY[a 295

2127 kGnovαlGmodiβiαdG∞in−ryGdiββαrαnti−lGαvolutionG−lεorithmG−ndGitsG−ppliФ−tionsUG2012SGcbSG]]Ta] 85

2126 zroduФtT“nitsGnαur−lGnαtworksGβorGФ−tФhmαntGrunoββGβorαФ−stinεUG2012SG[cSGcaTXXZ 21

2125 wultiTopαr−torG∞−sαdG∞ioεαoεr−phyG∞−sαdGoptimiz−tionGwithGmut−tionGβorGεlo∞−lGnumαriФ−lG
optimiz−tionUG2012SG_[SGYbZZTYb[[ 40

2124 n−m−εαGdi−εnostiФGtαФhniquαGβorGstruФtur−lGhα−lthGmonitorinεGusinεGzynG−ndGsαlβG−d−ptivαG
diββαrαnti−lGαvolutionG−lεorithmUG2012SGXW_TXWaSGYYbTY[[ 11

2123 wodiβiαdGwut−tionGypαr−torsGβorGniββαrαnti−lGovolutionUG2012SG]acT]bb 1

2122 kGxovαlGkrtiβiФi−lGlααGmolonyGklεorithmGβorGxumαriФ−lGpunФtionGyptimiz−tionUG2012SG 4

2121 ry∞ridGdiββαrαnti−lGαvolutionGwithG−rtiβiФi−lG∞ααGФolonyG−ndGitsG−ppliФ−tionGβorGdαsiεnGoβG−G
rαФonβiεur−∞lαG−ntαnn−G−rr−yGwithGdisФrαtαGph−sαGshiβtαrsUG2012SG_SGX]aZTX]bY 20

2120 snβorm−tionGsh−rinεGimp−ФtGoβGstoФh−stiФGdiββusionGsα−rФhGonGdiββαrαnti−lGαvolutionG−lεorithmUG2012SG
[SGZYaTZZb 11

2119 winimiz−tionGoβGαnαrεyGlossGusinεGintαεr−tαdGαvolution−ryG−ppro−ФhαsUG2012SG 2

2118 kdv−nФαsGinGxαur−lGxαtworksGâ��GsSxxGYWXYUG2012SG 1

2117 oββiФiαntGmonstr−inαdGyptimiz−tionG∞yGthαG˛µGmonstr−inαdG}−nkTl−sαdGniββαrαnti−lGovolutionUG2012SG 19

2116 momput−tion−lGsntαlliεαnФαG−ndGsntαlliεαntGSystαmsUG2012SG 1
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2115 Sw−rmG−ndGovolution−ryGmomput−tionUG2012SG 2

2114 kdv−nФαsGinGSw−rmGsntαlliεαnФαUG2012SG 3

2113 oppsmsox’Gms}m“vk}Gk}}k™GS™x’roSsSG–s’rGkGwowo’smGnsppo}ox’skvGo”yv“’syxG
kvqy}s’rwUG2012SGZbSGZ_aTZb] 11

2112 kGwynspsonGnsppo}ox’skvGo”yv“’syxGkvqy}s’rwGpy}GSrkzonGlokwGvsxok}Gk}}k™G
kx’oxxkGnoSsqxUG2012SGXY]SG[ZcT[]a 18

2111 noSsqxGypGn“kvGzk’’o}xGmyxmox’}smG}sxqGk}}k™Gkx’oxxkG“SsxqGnsppo}ox’skvG
o”yv“’syxGkvqy}s’rwG–s’rGxy”ovGo”yv“’syxk}™Gyzo}k’y}SUG2012SGYYSGX_ZTXab 2

2110 lioTεαoεr−phyG∞−sαdGdiββαrαnti−lGαvolutionGβorGro∞otGp−thGpl−nninεUG2012SG 4

2109 ’r−ФkinεGniββαrαnti−lGovolutionGklεorithmsdGknGkd−ptivαGkppro−ФhGthrouεhGwultinomi−lG
nistri∞utionG’r−ФkinεGwithGoxponαnti−lGporεαttinεUG2012SGYX[TYYY 3

2108 kGsurvαyGonG−lεorithmG−d−pt−tionGinGαvolution−ryGФomput−tionUG2012SGaSGX_TZX 17

2107 winimizinεGtr−nsport−tionGФostGoβG−GjointGinvαntoryGloФ−tionGmodαlGusinεGmodiβiαdG−d−ptivαG
diββαrαnti−lGαvolutionG−lεorithmUG2012SG_WSGZYcTZ[X 14

2106 SαlβT−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGwithG˛–TФonstr−inαdTdomin−tionGprinФiplαGβorG
Фonstr−inαdGmultiTo∞jαФtivαGoptimiz−tionUG2012SGX_SGXZ]ZTXZaY 62

2105 kGniββαrαnti−lGmov−ri−nФαGw−trixGkd−pt−tionGovolution−ryGklεorithmGβorGrα−lGp−r−mαtαrG
optimiz−tionUG2012SGXbYSGXccTYXc 66

2104 onh−nФinεGthαGsα−rФhG−∞ilityGoβGdiββαrαnti−lGαvolutionGthrouεhGorthoεon−lGФrossovαrUG2012SGXb]SGX]ZTXaa 182

2103 yФkh−mâ��sG}−zorGinGmαmαtiФGФomputinεdG’hrααGst−εαGoptim−lGmαmαtiФGαxplor−tionUG2012SGXbbSGXaT[Z 114

2102 niββαrαnti−lGovolutionG−lεorithmGwithGSαp−r−tαdGqroupsGβorGmultiTdimαnsion−lGoptimiz−tionG
pro∞lαmsUG2012SGYX_SGZZT[_ 45

2101 momp−risonGoβGαvolution−ryGФomput−tionGtαФhniquαsGβorGnoisαGinjαФtαdGnαur−lGnαtworkGtr−ininεGtoG
αstim−tαGlonεitudin−lGdispαrsionGФoαββiФiαntsGinGrivαrsUG2012SGZcSGXZ][TXZ_X 29

2100 ovolution−ryG−lεorithmsGβorGthαGdαsiεnGoβGεridTФonnαФtαdGz”TsystαmsUG2012SGZcSGbWb_TbWc[ 21

2099 prααGSα−rФhGwithGkd−ptivαGniββαrαnti−lGovolutionGoxploit−tionG−ndG{u−ntumTsnspirαdGoxplor−tionUG
2012SGZ]SGXWZ]TXW]X 10

2098 ynGФonvαrεαnФαGoβGdiββαrαnti−lGαvolutionGovαrG−GФl−ssGoβGФontinuousGβunФtionsGwithGuniquαGεlo∞−lG
optimumUG2012SG[YSGXWaTY[ 69

Citation Report

10



2097 knG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGwithGnovαlGmut−tionG−ndGФrossovαrGstr−tαεiαsGβorG
εlo∞−lGnumαriФ−lGoptimiz−tionUG2012SG[YSG[bYT]WW 407

2096 vα−rninεTαnh−nФαdGdiββαrαnti−lGαvolutionGβorGnumαriФ−lGoptimiz−tionUG2012SGX_SGZWZTZZW 41

2095 kGprαβαrαnФαGmultiTo∞jαФtivαGoptimiz−tionG∞−sαdGonG−d−ptivαGr−nkGФlonαG−ndGdiββαrαnti−lGαvolutionUG
2013SGXYSGXWcTXZY 10

2094 wαt−ThαuristiФG−lεorithmsT∞−sαdGrα−lGpowαrGlossGminimis−tionGinФludinεGlinαGthαrm−lGovαrlo−dinεG
Фonstr−intsUG2013SGaSG_XZT_Xc 3

2093 kGsp−ФαGsα−rФhGoptimiz−tionG−lεorithmGwithG−ФФαlαr−tαdGФonvαrεαnФαGstr−tαεiαsUG2013SGXZSG[_]cT[_a] 15

2092 niββαrαnti−lGαvolutionGwithGr−nkinεT∞−sαdGmut−tionGopαr−torsUG2013SG[ZSGYW__TbX 301

2091 niββαrαnti−lGαvolutionGwithGnαiεh∞orhoodG−ndGdirαФtionGinβorm−tionGβorGnumαriФ−lGoptimiz−tionUG
2013SG[ZSGYYWYTX] 163

2090 mompαtitivαGniββαrαnti−lGovolutionGklεorithmGinGmomp−risonGwithGythαrGkd−ptivαG”−ri−ntsUG2013SGXZZTX[Y 3

2089 znomydGp−r−llαlGdiββαrαnti−lGαvolutionGβorGФlustαrsGoptimiz−tionUG2013SGZ[SGXW[_T]c 27

2088 niββαrαnti−lGαvolutionGwithG−utom−tiФGp−r−mαtαrGФonβiεur−tionGβorGsolvinεGthαGmomYWXZG
ФompαtitionGonG}α−lTz−r−mαtαrGyptimiz−tionUG2013SG 19

2087 SuФФαssThistoryG∞−sαdGp−r−mαtαrG−d−pt−tionGβorGniββαrαnti−lGovolutionUG2013SG 376

2086 UG2013SG 9

2085 kGdyn−miФG−rФhivαGniФhinεGdiββαrαnti−lGαvolutionG−lεorithmGβorGmultimod−lGoptimiz−tionUG2013SG 43

2084 StruФturαdGzopul−tionGSizαG}αduФtionGniββαrαnti−lGovolutionGwithGwultiplαGwut−tionGStr−tαεiαsGonG
momGYWXZGrα−lGp−r−mαtαrGoptimiz−tionUG2013SG 28

2083 kФФαlαr−tinεGsomG−ndGomGsα−rФhαsGwithGαlitαGo∞t−inαdG∞yGdimαnsion−lityGrαduФtionGinGrαεrαssionG
sp−ФαsUG2013SG_SGYaT[W 16

2082 kGprαdiФtionT∞−sαdG−d−ptivαGεroupinεGdiββαrαnti−lGαvolutionG−lεorithmGβorGФonstr−inαdGnumαriФ−lG
optimiz−tionUG2013SGXaSGYYcZTYZWc 8

2081 onh−nФinεGthαGβoodGloФ−tionsGinG−nG−rtiβiФi−lG∞ααGФolonyG−lεorithmUG2013SGXaSGXcZcTXc_] 43

2080 SαlβT−d−ptivαSGmultipopul−tionGdiββαrαnti−lGαvolutionGinGdyn−miФGαnvironmαntsUG2013SGXaSGXb_XTXbbX 25
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2079 kd−ptivαGv−ri−∞lαGsp−ФαGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonGpopul−tionGdistri∞utionUG2013SG]SG[cT_[ 2

2078 kФФαlαr−tinεG−rtiβiФi−lG∞ααGФolonyG−lεorithmG∞yGusinεG−nGαxtαrn−lG−rФhivαUG2013SG 1

2077 zroФααdinεsGoβGthαGsntαrn−tion−lGmonβαrαnФαGonGprontiαrsGoβGsntαlliεαntGmomputinεdG’hαoryG−ndG
kppliФ−tionsGOpsm’kPUG2013SG 2

2076 oxplor−tionG−ndGαxploit−tionGinGαvolution−ryG−lεorithmsUG2013SG[]SGXTZZ 640

2075 kGxy”ovGo”yv“’syxk}™Gkvqy}s’rwGoxSowlvoGpy}GqvylkvGx“wo}smkvGyz’sws k’syxUG2013
SGYYSGXZ]WWYY

2074 UGIEEE Transactions on Evolutionary ComputationSG2013SGXaSG]XYT]Ya 15.6 78

2073 snvαstiε−tinεGwultiT”iαwGniββαrαnti−lGovolutionGβorGsolvinεGФonstr−inαdGαnεinααrinεGdαsiεnG
pro∞lαmsUG2013SG[WSGZZaWTZZaa 53

2072 knGopαr−tion−lGpoliФyGβorG−nGintαεr−tαdGinvαntoryGsystαmGundαrGФonsiεnmαntGstoФkGpoliФyGwithG
Фontroll−∞lαGlα−dGtimαG−ndG∞uyαrsâ��Gsp−ФαGlimit−tionUG2013SG[WSGY_ZYTY_[] 28

2071 mompαtitivαGdiββαrαnti−lGαvolutionG−ppliαdGtoGmomGYWXZGpro∞lαmsUG2013SG 29

2070 kGmixαdGmut−tionG−ppro−ФhGβorGαvolution−ryGproεr−mminεG∞−sαdGonGεuidαdGsαlαФtionGstr−tαεyUG
2013SG 1

2069 niββαrαnti−lGovolutionUG2013SGXbaTYX[ 98

2068 ompiriФ−lGinvαstiε−tionsGintoGthαGαxponαnti−lGФrossovαrGoβGdiββαrαnti−lGαvolutionsUG2013SGcSGYaTZ_ 26

2067 z−r−mαtαrGαxtr−ФtionGoβGsol−rGФαllGmodαlsGusinεGrαp−irαdG−d−ptivαGdiββαrαnti−lGαvolutionUG2013SGc[SGYWcTYYW 253

2066 wαmoryTs−vinεGmαmαtiФGФomputinεGβorGp−thTβollowinεGmo∞ilαGro∞otsUG2013SGXZSGYWWZTYWX_ 28

2065 sntαεr−tαdGprαdiФtionGmodαlGoβG∞−uxitαGФonФαntr−tαGεr−dαG∞−sαdGonGdistri∞utαdGm−ФhinαGvisionUG
2013SG]ZSGZXTZb 38

2064 niββαrαnti−lGovolutionGβorGzrαdiФtionGoβGvonεitudin−lGnispαrsionGmoαββiФiαntsGinGx−tur−lGStrα−msUG
2013SGYaSG]Y[] 25

2063 }αTs−mplαdGinhαrit−nФαGsα−rФhdGhiεhGpαrβorm−nФαGdαspitαGthαGsimpliФityUG2013SGXaSGYYZ]TYY]_ 25

2062 liTlαvαlGthrαsholdinεGusinεGzSySGkrtiβiФi−lGlααGmolonyG−ndGw}vnoGαm∞αddαdGwithGytsuGmαthodUG
2013SG]SGZYZTZZ[ 43
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2061 z−r−mαtαrGαstim−tionGoβGsol−rGФαllsG−ndGmodulαsGusinεG−nGimprovαdG−d−ptivαGdiββαrαnti−lGαvolutionG
−lεorithmUG2013SGXXYSGXb]TXcZ 198

2060 mhαmiФ−lGproФαssGdyn−miФGoptimiz−tionG∞−sαdGonGthαGdiββαrαnti−lGαvolutionG−lεorithmGwithG−nG
−d−ptivαGsФhαdulinεGmut−tionGstr−tαεyUG2013SG[]SGXYW]TXYYX 5

2059 ’woTl−yαrGp−rtiФlαGsw−rmGoptimiz−tionGwithGintαlliεαntGdivisionGoβGl−∞orUG2013SGY_SGYZYaTYZ[b 33

2058 kФФαlαr−tinεGp−r−mαtαrGidαntiβiФ−tionGoβGprotonGαxФh−nεαGmαm∞r−nαGβuαlGФαllGmodαlGwithG
r−nkinεT∞−sαdGdiββαrαnti−lGαvolutionUG2013SG]cSGZ]_TZ_[ 39

2057 kGsФ−l−∞ilityGtαstGoβGq−ussi−nG∞−rαT∞onαsGdiββαrαnti−lGαvolutionGonGhiεhTdimαnsion−lGoptimiz−tionG
pro∞lαmsUG2013SG

2056 knGαββαФtivαGimprovαmαntGoβGtknoGβorGrα−lTp−r−mαtαrGoptimiz−tionUG2013SG 4

2055 smp−ФtGoβGpro∞lαmGdαФompositionGonGmoopαr−tivαGmoαvolutionUG2013SG 13

2054 kGdiββαrαnti−lGαvolutionG−lεorithmGβorGsolvinεGεαomαtriФGproεr−mminεGpro∞lαmsUG2013SG 1

2053 knGimprovαdG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGwithGpopul−tionG−d−pt−tionUG2013SG 18

2052 q−ussi−nGl−rαTlonαsGniββαrαnti−lGovolutionUG2013SG[ZSG_Z[T[a 252

2051 zopul−tionNsGv−ri−nФαT∞−sαdGkd−ptivαGniββαrαnti−lGovolutionGβorGrα−lGp−r−mαtαrGoptimiz−tionUG2013SG 17

2050 xoisyGsourФαGrαФoεnitionGinGmultiGnoisαGpl−ntsG∞yGdiββαrαnti−lGαvolutionUG2013SG 6

2049 kutom−tiФGεαnαr−tionGoβGαvolution−ryGopαr−torsUG2013SG 2

2048 niββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonGsαlβT−d−ptivαG−djustmαntGmαФh−nismUG2013SG 1

2047 mαnsorinεGmut−tionGinGdiββαrαnti−lGαvolutionUG2013SG 1

2046 SynФhronizinεGniββαrαnti−lGovolutionGwithG−GmodiβiαdG−ββinityT∞−sαdGmut−tionGβr−mαworkUG2013SG 3

2045 z−r−llαlGdiββαrαnti−lGαvolutionGwithGsαlβT−d−ptinεGФontrolGp−r−mαtαrsG−ndGεαnαr−lizαdG
oppositionT∞−sαdGlα−rninεGβorGsolvinεGhiεhTdimαnsion−lGoptimiz−tionGpro∞lαmsUG2013SGaZSG_YTaZ 79

2044 wultiTo∞jαФtivαGnodαGdαploymαntGinG–SxsdGsnGsα−rФhGoβG−nGoptim−lGtr−dαToββG−monεGФovαr−εαSG
liβαtimαSGαnαrεyGФonsumptionSG−ndGФonnαФtivityUG2013SGY_SG[W]T[X_ 96
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2043 kGФlustαrT∞−sαdGdiββαrαnti−lGαvolutionG−lεorithmGwithGαxtαrn−lG−rФhivαGβorGoptimiz−tionGinGdyn−miФG
αnvironmαntsUG2013SG[ZSGbbXTca 121

2042 nyn−miФGεroupT∞−sαdGdiββαrαnti−lGαvolutionGusinεG−GsαlβT−d−ptivαGstr−tαεyGβorGεlo∞−lGoptimiz−tionG
pro∞lαmsUG2013SGZcSG[XT]_ 39

2041 pα−turαGsu∞sαtGsαlαФtionGusinεGdiββαrαnti−lGαvolutionG−ndG−GwhααlG∞−sαdGsα−rФhGstr−tαεyUG2013SGcSGX]TY_ 84

2040 nαsiεninεGαββαФtivαGimprovαmαntGmαthodsGβorGsФ−ttαrGsα−rФhdG−nGαxpαrimαnt−lGstudyGonGεlo∞−lG
optimiz−tionUG2013SGXaSG[cT_Y 11

2039 zr−ФtiФ−lGstruФturαG−ndGmotionGrαФovαryGβromGtwoGunФ−li∞r−tαdGim−εαsGusinεGmonstr−inαdGkd−ptivαG
niββαrαnti−lGovolutionUG2013SG[_SGX[__TX[b[ 2

2038 ovolution−ryG−lεorithmGФh−r−Фtαriz−tionGinGrα−lGp−r−mαtαrGoptimiz−tionGpro∞lαmsUG2013SGXZSGXcWYTXcYX 27

2037 krtiβiФi−lGФoopαr−tivαGsα−rФhG−lεorithmGβorGnumαriФ−lGoptimiz−tionGpro∞lαmsUG2013SGYYcSG]bTa_ 88

2036 kd−ptivαGαvolution−ryGproεr−mminεGwithGpT∞αstGmut−tionGstr−tαεyUG2013SGcSG]bT_b 10

2035 rαtαroεαnαousGwultiTzopul−tionGmultur−lGklεorithmUG2013SG 7

2034 onh−nФinεGdistri∞utαdGdiββαrαnti−lGαvolutionGwithGmultiФultur−lGmiεr−tionGβorGεlo∞−lGnumαriФ−lG
optimiz−tionUG2013SGY[aSGaYTcZ 54

2033 vαukoФytαGsαεmαnt−tionGinGtissuαGim−εαsGusinεGdiββαrαnti−lGαvolutionG−lεorithmUG2013SGXXSG[_T][ 60

2032 kd−ptivαGpopul−tionGtuninεGsФhαmαGβorGdiββαrαnti−lGαvolutionUG2013SGYYZSGX_[TXcX 101

2031 kФФαlαr−tαdG∞ioεαoεr−phyT∞−sαdGoptimiz−tionGwithGnαiεh∞orhoodGsα−rФhGβorGoptimiz−tionUG2013SG
XZSGYZXbTYZ[Y 42

2030 }α−lGp−r−mαtαrGoptimiz−tionG∞yG−nGαββαФtivαGdiββαrαnti−lGαvolutionG−lεorithmUG2013SGX[SGZaT]Z 35

2029 knGsmprovαdGSαlβTkd−ptivαGniββαrαnti−lGovolutionGklεorithmGβorGyptimiz−tionGzro∞lαmsUG2013SGcSGbcTcc 111

2028 kGФonФαptu−lGФomp−risonGoβGthαGmuФkooTsα−rФhSGp−rtiФlαGsw−rmGoptimiz−tionSGdiββαrαnti−lGαvolutionG
−ndG−rtiβiФi−lG∞ααGФolonyG−lεorithmsUG2013SGZcSGZX]TZ[_ 448

2027 kppliФ−tionGoβG−GmompositαGniββαrαnti−lGovolutionGklεorithmGinGyptim−lGxαur−lGxαtworkGnαsiεnGβorG
zrop−ε−tionGz−thTvossGzrαdiФtionGinGwo∞ilαGmommuniФ−tionGSystαmsUG2013SGXYSGZ_[TZ_a 45

2026 momp−ФtGz−rtiФlαGSw−rmGyptimiz−tionUG2013SGYZcSGc_TXYX 101
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2025 kGФαntr−lisαdGФoopαr−tivαGstr−tαεyGβorGФontinuousGoptimis−tiondG’hαGinβluαnФαGoβGФoopαr−tionGinG
pαrβorm−nФαG−ndG∞αh−viourUG2013SGYXcSGaZTcY 9

2024 l−Фktr−ФkinεGSα−rФhGyptimiz−tionGklεorithmGβorGnumαriФ−lGoptimiz−tionGpro∞lαmsUG2013SGYXcSGbXYXTbX[[ 614

2023 niββαrαnti−lGovolutionGβorG−utom−tiФGrulαGαxtr−ФtionGβromGmαdiФ−lGd−t−∞−sαsUG2013SGXZSGXY_]TXYbZ 47

2022 kGmodiβiαdGdiββαrαnti−lGαvolutionG−lεorithmGβorGunФonstr−inαdGoptimiz−tionGpro∞lαmsUG2013SGXYWSG[_cT[bX 62

2021 kd−ptivαGwαmαtiФGniββαrαnti−lGovolutionGwithGqlo∞−lG−ndGvoФ−lGnαiεh∞orhoodT∞−sαdGmut−tionG
opαr−torsUG2013SGY[XSGX_[TXc[ 80

2020 kGnovαlG−rtiβiФi−lG∞ααGФolonyG−lεorithmGwithGzowαllNsGmαthodUG2013SGXZSGZa_ZTZaa] 98

2019 kGnovαlG−rtiβiФi−lG∞ααGФolonyG−lεorithmG∞−sαdGonGmodiβiαdGsα−rФhGαqu−tionG−ndGorthoεon−lGlα−rninεUG
2013SG[ZSGXWXXTY[ 283

2018 nivαrsityTm−int−inαdGdiββαrαnti−lGαvolutionGαm∞αddαdGwithGεr−diαntT∞−sαdGloФ−lGsα−rФhUG2013SGXaSGX]XXTX]Z] 15

2017 kGdiββαrαnti−lGinv−sivαGwααdGoptimiz−tionG−lεorithmGβorGimprovαdGεlo∞−lGnumαriФ−lGoptimiz−tionUG
2013SGYXcSG__[]T___b 43

2016 kGstudyGonGsФ−lαGβ−ФtorVФrossovαrGintαr−ФtionGinGdistri∞utαdGdiββαrαnti−lGαvolutionUG2013SGZcSGXc]TYY[ 25

2015 UG2013SG 25

2014 niββαrαnti−lGovolutionG∞−sαdGonGpopul−tionGrαduФtionGwithGminimumGdist−nФαUG2013SG 1

2013 ynGthαGαquiv−lαnФαsG−ndGdiββαrαnФαsGoβGαvolution−ryG−lεorithmsUG2013SGY_SGYZcaTY[Wa 35

2012 p−ФilityGl−youtsG∞−sαdGonGdiββαrαnti−lGαvolutionG−lεorithmUG2013SG 2

2011 z−r−mαtαrGФontrolGmαФh−nismsGinGdiββαrαnti−lGαvolutiondGkGtutori−lGrαviαwG−ndGt−xonomyUG2013SG 5

2010 kФФαlαr−tinεGq−ussi−nG∞−rαT∞onαsGdiββαrαnti−lGαvolutionGusinεGnαiεh∞ourhoodGmut−tionUG2013SG[SGY__ 11

2009 knGimprovαdGdiββαrαnti−lGαvolutionG−ndGitsG−ppliФ−tionGtoGdαtαrmininεGβα−turαGwαiεhtsGinGsimil−rityG
∞−sαdGФlustαrinεUG2013SG 0

2008 niββαrαnti−lGovolutionGwithGmlustαrinεGmoopαr−tivαGmoαvolutionGβorGriεhTnimαnsion−lGzro∞lαmsUG
2013SG 1

(2013-2013)
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2007 ksynФhronousGdiββαrαnti−lGαvolutionGwithG−d−ptivαGФorrαl−tionGm−trixUG2013SG 17

2006 niββαrαnti−lGαvolutionGαnh−nФαdGwithGαvolutionGp−thGvαФtorUG2013SG

2005 z−rtiФul−ritiαsGoβGαvolution−ryGp−r−mαtαrGαstim−tionGinGmultiTst−εαGФomp−rtmαnt−lGmodαlsGoβG
thymoФytαGdyn−miФsUG2013SG

2004 knGsmprovαdGniββαrαnti−lGovolutionGklεorithmGβorGxumαriФ−lGyptimiz−tionGzro∞lαmsUG2013SG[X]SGZ[cTZ]Y

2003 niββαrαnti−lGovolutionGklεorithmGwithGSαlβTkd−ptivαGzopul−tionG}αsizinεGwαФh−nismUG2013SGYWXZSGXTX[ 15

2002 onsαm∞lαGoβGdiββαrαnti−lGαvolutionG−lεorithmsGβorGαlαФtrom−εnαtiФGt−rεαtGrαФoεnitionGpro∞lαmUG
2013SGaSGabWTabb 6

2001 kd−ptivαG”−ri−ntsGoβGniββαrαnti−lGovolutiondG’ow−rdsGmontrolTz−r−mαtαrTprααGyptimizαrsUG2013SG[YZT[[c 18

2000 knGyppositionTl−sαdGwodiβiαdGniββαrαnti−lGovolutionGklεorithmGβorGxumαriФ−lGyptimiz−tionG
zro∞lαmsUG2013SG[X]SGZWcTZXZ

1999 yrthoεon−lGnαsiεnG−ndGkn−lysisGoβG”−ri−nФαGl−sαdGzαrβorm−nФαGkn−lysisGoβGniββαrαnti−lGovolutionG
klεorithmUG2013SG_c[T_caSGYa]XTYa]_

1998 mh−otiФGniββαrαnti−lGovolutionGklεorithmGl−sαdGynGmompαtitivαGmoαvolutionGkndGstsGkppliФ−tionG’oG
nyn−miФGyptimiz−tionGyβGmhαmiФ−lGzroФαssαsUG2013SGXcSGb]Tcb 4

1997 ’hαGry∞ridGniββαrαnti−lGovolutionGwithGnyn−miФGSФ−linεGwut−tionG−ndG–r−ppαrGvoФ−lGSα−rФhGβorG
yptimiz−tionGzro∞lαmsUG2013SG[acT[bWSGcbcTcc]

1996 kGSimplαG−ndGoββiФiαntGkrtiβiФi−lGlααGmolonyGklεorithmUG2013SGYWXZSGXTc 34

1995 niββαrαnti−lGovolutionGβorGviβαtimαGw−ximiz−tionGoβGrαtαroεαnαousG–irαlαssGSαnsorGxαtworksUG
2013SGYWXZSGXTXY 8

1994 r−rmonyGSα−rФhGl−sαdGz−r−mαtαrGonsαm∞lαGkd−pt−tionGβorGniββαrαnti−lGovolutionUG2013SGYWXZSGXTXY 12

1993 kd−ptivαGniββαrαnti−lGovolutionGwithGmompαtαntGvα−dαrsUG2013SG

1992 nowyT’n{vdGknG−d−ptivαGmultiTo∞jαФtivαGoptimiz−tionG−lεorithmUG2013SG

1991 ov−lu−tionGoβG−Gr−ndomizαdGp−r−mαtαrGsαttinεGstr−tαεyGβorGisl−ndTmodαlGαvolution−ryG−lεorithmsUG
2013SG 9

1990 ov−lu−tinεGthαGpαrβorm−nФαGoβGSrknoGonGmomGYWXZG∞αnФhm−rkGpro∞lαmsUG2013SG 86
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1989 niββαrαnti−lGovolutionGwithGwut−tionGypαr−torsGl−sαdGonG’runФ−tionUG2013SG

1988 nu−lGwut−tionGStr−tαεiαsG−ndGnu−lGmrossovαrGStr−tαεiαsGβorGniββαrαnti−lGovolutionUG2013SG

1987 niββαrαnti−lGovolutionGwithG−utom−tiФGpopul−tionGinjαФtionGsФhαmαGβorGФonstr−inαdGpro∞lαmsUG2013SG 9

1986 knGoββiФiαntGlin−ryGniββαrαnti−lGovolutionGwithGz−r−mαtαrGkd−pt−tionUG2013SG_SGZYbTZZ_ 6

1985 kd−ptivαGz−r−mαtαrGkdjustmαntGoβGniββαrαnti−lGovolutionUG2013SG 1

1984 yptim−lGnαsiεnGoβGriεhTmh−nnαlTmountGpi∞αrGlr−εεGqr−tinεGpiltαrsG–ithGvowGsndαxGwodul−tionG
“sinεG−nGsmprovαdGniββαrαnti−lGovolutionGklεorithmUG2013SG]SGaXWXYXXTaXWXYXX 4

1983 o”yv”sxqGo—’}owoGvok}xsxqGwkmrsxoGzk}knsqwG–s’rGknkz’s”oGyzo}k’y}GSovom’syxG
kxnGzk}kwo’o}Gmyx’}yvUG2013SGYXSGX[ZTX][ 9

1982 ms}m“vk}Gkx’oxxkGk}}k™GnoSsqxGl™G“SsxqGo”yv“’syxk}™GSok}mrGkvqy}s’rwSUG2013SG][SGY_]TYb[ 22

1981 knG−d−ptivαGm−uФhyGdiββαrαnti−lGαvolutionG−lεorithmGβorGεlo∞−lGnumαriФ−lGoptimiz−tionUG2013SGYWXZSGc_caZ[ 26

1980 kG–αiεhtαdG”otinεGml−ssiβiαrGl−sαdGonGniββαrαnti−lGovolutionUG2014SGYWX[SGXT_ 30

1979 rαtαroεαnαousGdiββαrαnti−lGαvolutionGβorGnumαriФ−lGoptimiz−tionUG2014SGYWX[SGZXbW_Z 2

1978 {u−ntumTsnspirαdGovolution−ryGklεorithmGβorGmontinuousGSp−ФαGyptimiz−tionGl−sαdGonGwultiplαG
mh−insGonФodinεGwαthodGoβG{u−ntumGlitsUG2014SGYWX[SGXTX_ 2

1977 xsnodGkGxovαlGsmprovαdGniββαrαnti−lGovolutionGβorGmonstruФtionGzrojαФtGmr−shinεGyptimiz−tionUG
2014SGYWX[SGXTa 4

1976 wultiФomp−rαGtαstsGoβGthαGpαrβorm−nФαGoβGdiββαrαntGmαt−hαuristiФsGinGooqGdipolαGsourФαG
loФ−liz−tionUG2014SGYWX[SG]Y[Z_a

1975 knG−d−ptivαGhy∞ridG−lεorithmG∞−sαdGonGp−rtiФlαGsw−rmGoptimiz−tionG−ndGdiββαrαnti−lGαvolutionGβorG
εlo∞−lGoptimiz−tionUG2014SGYWX[SGYX][aY 13

1974 kssαssinεGthαGpαrβorm−nФαGoβG−Gdiββαrαnti−lGαvolutionG−lεorithmGinGstruФtur−lGd−m−εαGdαtαФtionG∞yG
v−ryinεGthαGo∞jαФtivαGβunФtionUG2014SGbXSGXW_TXX] 2

1973 kGstudyGonGsαlβTФonβiεur−tionGinGthαGdiββαrαnti−lGαvolutionG−lεorithmUG2014SG 0

1972 w−εnαtot−ФtiФG∞−Фtαri−Goptimiz−tionG−lεorithmG∞−sαdGonG∞αstTt−rεαtGsФhαmαUG2014SG 5

(2014-2013)
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1971 kGsαlβT−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGβorGФontinuousGoptimiz−tionGpro∞lαmsUG2014SGXcSGYWXTYWb 6

1970 q−ussi−nG−d−pt−tionG∞−sαdGp−r−mαtαrG−d−pt−tionGβorGdiββαrαnti−lGαvolutionUG2014SG 14

1969 onh−nФαdGdiββαrαnti−lGαvolutionGwithG−d−ptivαGdirαФtionGinβorm−tionUG2014SG 3

1968 }novdG}αst−rtGniββαrαnti−lGovolutionG−lεorithmGwithGvoФ−lGSα−rФhGwut−tionGβorGεlo∞−lGnumαriФ−lG
optimiz−tionUG2014SGX]SGXa]TXbb 22

1967 sntαlliεαntGsα−rФhGoptimizαdGαdεαGpotαnti−lGβunФtionGOozpPG−ppro−ФhGtoGsynthαtiФG−pαrturαGr−d−rG
OSk}PGsФαnαGm−tФhinεUG2014SG 0

1966 wαmαtiФG−lεorithmGβorGsortinεGunsiεnαdGpαrmut−tionsG∞yGrαvαrs−lsUG2014SG 1

1965 smprovαdGdiββαrαnti−lGαvolutionGwithG−d−ptivαGoppositionGstr−tαεyUG2014SG 2

1964 knGimprovαdGniββαrαnti−lGovolutionG−lεorithmGusinεGlα−rninεG−utom−t−G−ndGpopul−tionGtopoloεiαsUG
2014SG[XSGXX]WTXX_c 23

1963 }−tion−lGmodαlsGtoGimprovαGpαrβorm−nФαGoβGdiββαrαnti−lGαvolutionGβorGwyokVnUG2014SG 2

1962 zαrβorm−nФαGoβG’α−ФhinεGvα−rninεGl−sαdGyptimiz−tionGklεorithmGwithG”−riousG’α−ФhinεGp−ФtorG
”−luαsGβorGSolvinεGyptimiz−tionGzro∞lαmsUG2014SGYWaTYX_ 1

1961 kGr™l}snGyz’sws k’syxGwo’rynGlkSonGyxGnsppo}ox’skvGo”yv“’syxGkxnGrk}wyx™G
Sok}mrUG2014SGXZSGX[]WWWX 1

1960 xiФhinεT∞−sαdGSαlβT−d−ptivαGonsαm∞lαGnoGwithGww’SGβorGsolvinεGdyn−miФGoptimiz−tionGpro∞lαmsUG
2014SG 2

1959 ynGthαGitαr−tivαGФonvαrεαnФαGoβGh−rmonyGsα−rФhG−lεorithmG−ndG−GproposαdGmodiβiФ−tionUG2014SGY[aSGXW_[TXWc]25

1958 kGsp−ti−llyGinβorm−tivαGoptiФGβlowGmodαlGoβG∞ααGФolonyGwithGs−ФФ−diФGβliεhtGstr−tαεyGβorGεlo∞−lG
optimiz−tionUG2014SG[[SGXbb[Tca 27

1957 kGmodiβiαdGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonG−GnαwGmut−tionGstr−tαεyG−ndGФh−osGloФ−lG
sα−rФhGβorGoptimiz−tionGpro∞lαmsUG2014SG 4

1956 SαlαФtinεGstr−tαεiαsGinGp−rtiФlαGsw−rmGoptimiz−tionG∞yGs−mplinεT∞−sαdGl−ndsФ−pαGmod−lityG
dαtαФtionGusinεGinnαrGproduФtsUG2014SG 1

1955 kGpr−Фt−lGwut−tionGp−ФtorGwodiβiαdGniββαrαnti−lGovolutionGklεorithmUG2014SG]cbSG[XbT[YZ 1

1954 kGliεhtinεGmαtriФGβorGqu−ntit−tivαGαv−lu−tionGoβG−ФФαntGliεhtinεGsystαmsUG2014SG
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1953 wultio∞jαФtivαGФontrollαrGdαsiεnG∞yGsolvinεG−Gmultio∞jαФtivαGm−trixGinαqu−lityGpro∞lαmUG2014SGbSGX_]_TX__] 13

1952 mompositαGniββαrαnti−lGSα−rФhGklεorithmUG2014SGYWX[SGXTX] 7

1951 wodiβiαdGniββαrαnti−lGovolutionGklεorithmGβorGxumαriФ−lGyptimiz−tionGzro∞lαmsUG2014SGcbcTcc[SGY]Z_TY]Zc

1950 kGnoTl−sαdGklεorithmGβorGStruФtur−lGn−m−εαGnαtαФtionUG2014SGcXcTcYXSGZWZTZWa 1

1949 kG’hαrmodyn−miФ−lGSαlαФtionTl−sαdGnisФrαtαGniββαrαnti−lGovolutionGβorGthαGWTXGun−ps−ФkGzro∞lαmUG
2014SGX_SG_Y_ZT_Yb] 10

1948 niββαrαnti−lGαvolutionGwithGwTβitnαssGmαthodUG2014SG

1947 UG2014SG

1946 kd−ptivαGdiββαrαnti−lGαvolutionG−lεorithmG−ndGitsG−ppliФ−tionGtoGp−r−mαtαrGαstim−tionUG2014SG

1945 knG−d−ptivαGdiββαrαnti−lGαvolutionGФonsidαrinεGФorrαl−tionGoβGtwoG−lεorithmGp−r−mαtαrsUG2014SG 4

1944 kGtri∞−lGαФosystαmGinspirαdG−lεorithmGO’okPGβorGεlo∞−lGoptimiz−tionUG2014SG 1

1943 ynlinαGmodαlGr−ФinεG∞−sαdGonGαxtrαmαGpαrβorm−nФαUG2014SG 4

1942 niββαrαnti−lGαvolutionGusinεGmut−tionGstr−tαεyGwithG−d−ptivαGεrααdinαssGdαεrααGФontrolUG2014SG 6

1941 oββαФtGoβGpsαudoGεr−diαntGonGdiββαrαnti−lGαvolution−ryGβorGεlo∞−lGnumαriФ−lGoptimiz−tionUG2014SG

1940 niββαrαnti−lGαvolutionGwithG−GspαФiαsT∞−sαdGrαp−irGstr−tαεyGβorGФonstr−inαdGoptimiz−tionUG2014SG 8

1939 kGmut−tionG−ndGФrossovαrG−d−pt−tionGmαФh−nismGβorGdiββαrαnti−lGαvolutionG−lεorithmUG2014SG 5

1938 w−εnαtot−ФtiФG∞−Фtαri−Goptimiz−tionG−lεorithmG∞−sαdGonG∞αstTr−ndGsФhαmαUG2014SG

1937 ynGthαGp−tholoεiФ−lG∞αh−viorGoβG−d−ptivαGdiββαrαnti−lGαvolutionGonGhy∞ridGo∞jαФtivαGβunФtionsUG2014SG 1

1936 knG−n−lysisGoβGthαG−utom−tiФG−d−pt−tionGoβGthαGФrossovαrGr−tαGinGdiββαrαnti−lGαvolutionUG2014SG 3

(2014-2014)
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1935 kGniββαrαnti−lGovolutionGwithG}αpl−ФαmαntGStr−tαεyGβorG}α−lTz−r−mαtαrGxumαriФ−lGyptimiz−tionUG
2014SG 12

1934 wultio∞jαФtivαGoptimiz−tionG∞−sαdGonGrαput−tionUG2014SGYb_SGXY]TX[_ 10

1933 kGФlustαrT∞−sαdGdiββαrαnti−lGαvolutionGwithGsαlβT−d−ptivαGstr−tαεyGβorGmultimod−lGoptimiz−tionUG
2014SG[[SGXZX[TYa 111

1932 knGyptimiz−tionGkppro−ФhGoβGS}wGSphαrαGSlotGqr−inGnαsiεnGl−sαdGonGsmprovαdGniββαrαnti−lG
ovolutionGklεorithmUG2014SGcaXTcaZSGXWaYTXWa]

1931 }αduФtionGoβGsФ−ttαrinεGusinεGthinG−llTdiαlαФtriФGshαllsGdαsiεnαdG∞yGstoФh−stiФGoptimizαrUG2014SGXX_SGXb[]Wb 6

1930 smprovinεGthαGsα−rФhGpαrβorm−nФαGoβGSrknoGusinεGlinα−rGpopul−tionGsizαGrαduФtionUG2014SG 428

1929 montrollαdGrαst−rtGinGdiββαrαnti−lGαvolutionG−ppliαdGtoGmomYWX[G∞αnФhm−rkGβunФtionsUG2014SG 23

1928 knGimprovαdGtknoG−lεorithmGβorGεlo∞−lGoptimiz−tionUG2014SG 4

1927 kGniФhinεGtwoTl−yαrαdGdiββαrαnti−lGαvolutionGwithGsαlβT−d−ptivαGФontrolGp−r−mαtαrsUG2014SG

1926 UG2014SG 2

1925 onh−nФαdGniββαrαnti−lGovolutionGl−sαdGonGkd−ptivαGwut−tionG−ndG–r−ppαrGvoФ−lGSα−rФhGStr−tαεiαsG
βorGqlo∞−lGyptimiz−tionGzro∞lαmsUG2014SGXYSGXXZXTXX[Z 1

1924 niββαrαnti−lGovolutionG–ithGnyn−miФGz−r−mαtαrsGSαlαФtionGβorGyptimiz−tionGzro∞lαmsUGIEEE 
Transactions on Evolutionary ComputationSG2014SGXbSG_bcTaWa 15.6 177

1923 momp−r−tivαG−n−lysisGoβG−GmodiβiαdGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonG∞−Фtαri−lGmut−tionG
sФhαmαUG2014SG 2

1922 knowyVndGwultio∞jαФtivαGoptimiz−tionG∞yG−nG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmUG2014SGXYaSG_]Taa 60

1921 SolutionGoβGrα−ФtivαGpowαrGdisp−tФhGoβGpowαrGsystαmsG∞yG−nGoppositionT∞−sαdGεr−vit−tion−lGsα−rФhG
−lεorithmUG2014SG]]SGYcT[W 125

1920 knG−d−ptivαGinv−sionT∞−sαdGmodαlGβorGdistri∞utαdGniββαrαnti−lGovolutionUG2014SGYabSG_]ZT_aY 21

1919 SystαmGmodαlinεG−ndGoptimiz−tionGβorGisl−ndαdGmiФroTεridGusinεGmultiTФrossGlα−rninεT∞−sαdGФh−otiФG
diββαrαnti−lGαvolutionG−lεorithmUG2014SG]_SGZ[cTZ_W 50

1918 knGimprovαdGp−rtiФlαGsw−rmGoptimizαrGwithGdiββαrαnФαGmα−nG∞−sαdGpαrtur∞−tionUG2014SGXYcSGZX]TZZZ 35
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1917 knG−n−lysisGonGsαp−r−∞ilityGβorGwαmαtiФGmomputinεG−utom−tiФGdαsiεnUG2014SGY_]SGXTYY 76

1916 noT”xSdGSαlβT−d−ptivαGniββαrαnti−lGovolutionGwithGФrossovαrGnαiεh∞orhoodGsα−rФhGβorGФontinuousG
εlo∞−lGoptimiz−tionUG2014SG]YSGX]aTX_c 34

1915 snsiεhtsGintoGthαGmαФh−nismsGoβGthymusGinvolutionG−ndGrαεαnαr−tionG∞yGmodαlinεGthαG
εluФoФortiФoidTinduФαdGpαrtur∞−tionGoβGthymoФytαGpopul−tionsGdyn−miФsUG2014SGZ[bSGbWTcc 10

1914 kGmultiTsw−rmGФoopαr−tivαGmultist−εαGpαrtur∞−tionGεuidinεGp−rtiФlαGsw−rmGoptimizαrUG2014SGYYSGaaTcZ 31

1913
knGsmprovαdGniββαrαnti−lGovolutionGklεorithmGβorGzr−ФtiФ−lGnyn−miФGSФhαdulinεGinG
Stααlm−kinεTmontinuousGm−stinεGzroduФtionUGIEEE Transactions on Evolutionary ComputationSG2014SG
XbSGYWcTYY]

15.6 221

1912 z−r−mαtαrGoptimiz−tionGoβGzowpmGmodαlGwithGimprovαdGmultiTstr−tαεyG−d−ptivαGdiββαrαnti−lG
αvolutionUG2014SGYaSGYbT[W 47

1911 kGdiββαrαnti−lGαvolutionG−lεorithmGwithGФoopαr−tivαGФoαvolution−ryGsαlαФtionGopαr−tionGβorG
hiεhTdimαnsion−lGoptimiz−tionUG2014SGbSG[aaT[cY 13

1910 kGФoopαr−tivαGεroupGoptimiz−tionGsystαmUG2014SGXbSG[_cT[c] 5

1909 kGФomp−r−tivαGstudydGthαGαββαФtGoβGthαGpαrtur∞−tionGvαФtorGtypαGinGthαGdiββαrαnti−lGαvolutionG
−lεorithmGonGthαG−ФФur−ФyGoβGro∞otGposαG−ndGhα−dinεGαstim−tionUG2014SG_SGXaXTXcX 10

1908 nistri∞utαdGhαtαroεαnαousGmixinεGoβGdiββαrαnti−lG−ndGdyn−miФGdiββαrαnti−lGαvolutionGv−ri−ntsGβorG
unФonstr−inαdGεlo∞−lGoptimiz−tionUG2014SGXbSGXc[cTXc_] 16

1907 onh−nФinεGdiββαrαnti−lGαvolutionGwithGrolαG−ssiεnmαntGsФhαmαUG2014SGXbSGYYWcTYYY] 20

1906 niββαrαnti−lGαvolutionG∞−sαdGonGФov−ri−nФαGm−trixGlα−rninεG−ndG∞imod−lGdistri∞utionGp−r−mαtαrG
sαttinεUG2014SGXbSGYZYTY[a 199

1905 }αp−irinεGthαGФrossovαrGr−tαGinG−d−ptivαGdiββαrαnti−lGαvolutionUG2014SGX]SGX[cTX_b 79

1904 kd−ptivαGypαr−torGSαlαФtionG–ithGl−nditsGβorG−Gwultio∞jαФtivαGovolution−ryGklεorithmGl−sαdGonG
nαФompositionUGIEEE Transactions on Evolutionary ComputationSG2014SGXbSGXX[TXZW 15.6 236

1903 momp−rinεGl−rεαGnum∞αrGoβGmαt−hαuristiФsGβorG−rtiβiФi−lGnαur−lGnαtworksGtr−ininεGtoGprαdiФtGw−tαrG
tαmpαr−turαGinG−Gn−tur−lGrivαrUG2014SG_[SGXZ_TX]X 30

1902 mh−otiФGovolutiondGβusionGoβGФh−otiФGαrεodiФityG−ndGαvolution−ryGitαr−tionGβorGoptimiz−tionUG2014SG
XZSGacTc_ 19

1901 ’α−Фhinεâ��lα−rninεT∞−sαdGoptimiz−tionGwithGdyn−miФGεroupGstr−tαεyGβorGεlo∞−lGoptimiz−tionUG2014SG
YaZSGXXYTXZX 90

1900 kutom−tiФGp−r−mαtαrGtuninεGβorGovolution−ryGklεorithmsGusinεG−Gl−yαsi−nGm−sαTl−sαdG}α−soninεG
systαmUG2014SGXbSGXb]TXc] 20
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1899 kGmultiTo∞jαФtivαGoptimiz−tionGmodαlGβorGthαGliβαTФyФlαGФostG−n−lysisG−ndGrαtroβittinεGpl−nninεGoβG
∞uildinεsUG2014SGaaSGYYaTYZ] 117

1898 wultiTo∞jαФtivαGαvolution−ryG−lεorithmsGβorGthαGdαsiεnGoβGεridTФonnαФtαdGsol−rGtr−ФkinεGsystαmsUG
2014SG_XSGZaXTZac 8

1897 niββαrαnti−lGovolutionG−lεorithmsG−ppliαdGtoGxαur−lGxαtworkGtr−ininεGsuββαrGβromGst−εn−tionUG2014SG
YXSGZbYT[W_ 67

1896 knG−n−lysisGoβGthαGmiεr−tionGr−tαsGβorG∞ioεαoεr−phyT∞−sαdGoptimiz−tionUG2014SGY][SGXXXTX[W 45

1895 wαt−ThαuristiФG−lεorithmsGβorGoptimizαdGnαtworkGβlowGw−vαlαtT∞−sαdGim−εαGФodinεUG2014SGX[SG]Z_T]]Z 6

1894 kGSαlβTkd−ptivαGniββαrαnti−lGovolutionGklεorithmGβorGz−r−mαtαrsGsdαntiβiФ−tionGoβGStoФh−stiФG
qαnαtiФG}αεul−toryGxαtworksGwithG}−ndomGnαl−ysUG2014SGZcSGbYXTbZ] 5

1893 niββαrαnti−lGαvolutionG∞−sαdGZTnGεuid−nФαGl−wGβorG−Grα−listiФGintαrФαptorGmodαlUG2014SGX_SGYWTZZ 11

1892 wodiβiαdG’α−Фhinεâ��vα−rninεTl−sαdGyptimiz−tionG−lεorithmGβorGεlo∞−lGnumαriФ−lGoptimiz−tionâ��kG
Фomp−r−tivαGstudyUG2014SGX_SGYbTZa 92

1891 kGhy∞ridGdiββαrαnti−lGαvolutionG−lεorithmGwithGinv−sivαGwααdGoptimiz−tionG−ndGitsG−ppliФ−tionGtoG
modαlinεGoβGФ−r∞onGФontαntUG2014SG

1890 UG2014SG 19

1889 kGsurroε−tαT−ssistαdGdiββαrαnti−lGαvolutionG−lεorithmGwithGdyn−miФGp−r−mαtαrsGsαlαФtionGβorGsolvinεG
αxpαnsivαGoptimiz−tionGpro∞lαmsUG2014SG 14

1888 niββαrαnti−lGαvolutionGwithGrot−tionTinv−ri−ntGmut−tionG−ndGФompαtinεTstr−tαεiαsG−d−pt−tionUG2014SG 12

1887 kGhy∞ridG−d−ptivαGФoαvolution−ryGdiββαrαnti−lGαvolutionG−lεorithmGβorGl−rεαTsФ−lαGoptimiz−tionUG2014
SG 5

1886 ypαr−tionGyptimiz−tionGinGthαGrotT}ollinεGzroduФtionGzroФαssUG2014SG]ZSGXXZcZTXX[XW 19

1885 wultiTstr−tαεyGФoαvolvinεG−εinεGp−rtiФlαGoptimiz−tionUG2014SGY[SGX[]WWWb 54

1884 zrim−ryGstudyGonGβααd∞−ФkGФontrollαdGdiββαrαnti−lGαvolutionUG2014SG

1883 niββαrαnti−lGαvolutionGαnh−nФαdGwithGmultio∞jαФtivαGsortinεT∞−sαdGmut−tionGopαr−torsUG2014SG[[SGYacYTbW] 97

1882 ’imαGsαriαsGβorαФ−stinεG∞yGnαur−lGnαtworksdGkGknααGpointT∞−sαdGmultio∞jαФtivαGαvolution−ryG
−lεorithmG−ppro−ФhUG2014SG[XSGbW[cTbW_X 30
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1881 niββαrαnti−lGαvolutionG−ndGundαrw−tαrGεlidαrGp−thGpl−nninεG−ppliαdGtoGthαGshortTtαrmGopportunistiФG
s−mplinεGoβGdyn−miФGmαsosФ−lαGoФα−nGstruФturαsUG2014SGY[SGc]TXWb 42

1880 niββαrαnti−lGαvolutionGimprovαdGwithGsαlβT−d−ptivαGФontrolGp−r−mαtαrsG∞−sαdGonGsimul−tαdG
−nnα−linεUG2014SGXcSG]YT_a 42

1879 kGnαwGsαlβT−d−pt−tionGsФhαmαGβorGdiββαrαnti−lGαvolutionUG2014SGX[_SGYTX_ 37

1878 v−rεαTSФ−lαGSФiαntiβiФGmomputinεUG2014SG 2

1877 kGФomp−risonG∞αtwααnGoptimiz−tionG−lεorithmsG−ppliαdGtoGsynФhroniz−tionGoβG∞il−tαr−lG
tαlαopαr−tionGsystαmsG−ε−instGtimαGdαl−yG−ndGmodαlinεGunФαrt−intiαsUG2014SGY[SG[[aT[]_ 30

1876 kGxovαlGSαlβT−d−ptivαGniββαrαnti−lGovolutionGklεorithmGwithGzopul−tionGSizαGkdjustmαntGSФhαmαUG
2014SGZcSG_X[cT_Xa[ 10

1875 kdv−nФαsGinGSw−rmGsntαlliεαnФαUG2014SG 1

1874 knGimprovαdGdiββαrαnti−lGαvolutionG−ndGitsG−ppliФ−tionGtoGdαtαrmininεGβα−turαGwαiεhtsGinG
simil−rityT∞−sαdGФlustαrinεUG2014SGX[_SGc]TXWZ 19

1873 ynGФontroll−∞ilityGoβGnαuron−lGnαtworksGwithGФonstr−intsGonGthαG−vαr−εαGoβGФontrolGε−insUG2014SG[[SGY_aWTbX 48

1872 momp−risonGoβGαvolution−ryG−ndGsw−rmG∞−sαdGФomput−tion−lGtαФhniquαsGβorGmultilαvαlGФolorGim−εαG
thrαsholdinεUG2014SGYZSGXYbTX[Z 94

1871 knG−utom−tiФGmαthodoloεyGβorGФonstruФtionGoβGmultiTФl−ssiβiαrGsystαmsG∞−sαdGonGthαGФom∞in−tionG
oβGsαlαФtionG−ndGβusionUG2014SGYSGYW]TYX] 2

1870 nyn−miФGp−rtitionGsα−rФhG−lεorithmGβorGεlo∞−lGnumαriФ−lGoptimiz−tionUG2014SG[XSGXXWbTXXY_ 3

1869 “nitαdGmultiTopαr−torGαvolution−ryG−lεorithmsUG2014SG 5

1868 knG−d−ptivαGmαmαtiФGz−rtiФlαGSw−rmGyptimiz−tionG−lεorithmGβorGβindinεGl−rεαTsФ−lαGv−tinG
hypαrФu∞αGdαsiεnsUG2014SGZ_SGYYYTYZa 17

1867 niββαrαnti−lGαvolutionGwithG−GФonstr−intGФonsαnsusGmut−tionGβorGsolvinεGoptimiz−tionGpro∞lαmsUG
2014SG 1

1866 kd−ptivαGl−Фktr−ФkinεGSα−rФhGklεorithmGβorGsnduФtionGw−εnαtomαtαrGyptimiz−tionUG2014SG]WSGXT_ 40

1865 onh−nФinεG−rtiβiФi−lG∞ααGФolonyG−lεorithmGusinεGmorαGinβorm−tionT∞−sαdGsα−rФhGαqu−tionsUG2014SG
YaWSGXXYTXZZ 119

1864 ”αФtorizαdGproФαdur−lGmodαlsGβorG−nim−tαdGtrααsGrαФonstruФtionGusinεGdiββαrαnti−lGαvolutionUG2014SG
YabSGXTYX 24
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1863 z−r−mαtαrGidαntiβiФ−tionGoβG−nGSypmGmodαlGwithG−nGαββiФiαntSG−d−ptivαGdiββαrαnti−lGαvolutionG
−lεorithmUG2014SGZcSG]WbZT]Wc_ 39

1862 knG−d−ptivαGhy∞ridGdiββαrαnti−lGαvolutionG−lεorithmGβorGsinεlαGo∞jαФtivαGoptimiz−tionUG2014SGYZXSG_WXT_Xb 34

1861 knGαvolution−ryGmαm∞r−nαG−lεorithmGβorGεlo∞−lGnumαriФ−lGoptimiz−tionGpro∞lαmsUG2014SGYa_SGYXcTY[X 30

1860 niββαrαnti−lGαvolutionGwithGtwoTlαvαlGp−r−mαtαrG−d−pt−tionUG2014SG[[SGXWbWTcc 188

1859 z−r−mαtαrGβittinεGoβGzowpmGmodαlsG∞−sαdGonG−d−ptivαGdiββαrαnti−lGαvolutionUG2014SG_YSGXbcTXcb 35

1858 kGsαlβT−d−ptivαGФom∞inαdGstr−tαεiαsG−lεorithmGβorGФonstr−inαdGoptimiz−tionGusinεGdiββαrαnti−lG
αvolutionUG2014SGY[XSGY_aTYbY 44

1857 hklmnodGkGhy∞ridGαvolution−ryG−lεorithmG∞−sαdGonG−rtiβiФi−lG∞ααGФolonyG−lεorithmG−ndGdiββαrαnti−lG
αvolutionUG2014SGYZbSGZaWTZb_ 36

1856 SαlβGl−l−nФαdGniββαrαnti−lGovolutionUG2014SG]SGZXYTZYZ 22

1855 kGmontrolGSystαmGkppro−ФhGtoGmorrαФtivαGw−intαn−nФαGzl−nninεGoβGluildinεG}αtroβittαdGp−ФilitiαsUG
2014SG[aSGXYW]_TXYW_X

1854 onh−nФαdGvαrsionsGoβGdiββαrαnti−lGαvolutiondGst−tαToβTthαT−rtGsurvαyUG2014SG]SGXWa 10

1853 onh−nФinεGthαGsα−rФhG−∞ilityGoβGdiββαrαnti−lGαvolutionGthrouεhGФompαtαntGlα−dαrUG2014SG]SG]W 1

1852 kGsαlβT−d−ptivαGdiββαrαnti−lGαvolution−ryG−lεorithmG∞−sαdGonGpopul−tionGrαduФtionGwithGminimumG
dist−nФαUG2014SG_SGXZ 4

1851 knGkd−ptivαGStr−tαεyGtoGkdjustGthαGmomponαntsGoβGwαmαtiФGklεorithmsUG2014SG 1

1850 sntαlliεαntGprαdiФtivαGФontrolGoβGФlα−ninεGβlot−tionGproФαssG∞−sαdGonGβrothGtαxturαGβα−turαsUG2014SG

1849 ovolution−ryGkppro−ФhGβorGmonstruФtionGoβGthαG}lpGxαtworkGkrФhitαФturαUG2014SG 0

1848 SomαGsmprovαmαntsGoβGthαGSαlβTkd−ptivαGjnoGklεorithmUG2014SG 11

1847 nαvαlopmαntGoβGl−Фktr−ФkinεGSα−rФhGyptimiz−tionGklεorithmG’oolkitGinGv−∞”so–â�¢UG2015SG]aSGY[XTY[b 10

1846 ’uninεGdiββαrαnti−lGαvolutionGβorGФhα−pSGmαdiumSG−ndGαxpαnsivαGФomput−tion−lG∞udεαtsUG2015SG 15
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1845 smprovinεGdiββαrαnti−lGαvolutionGwithGimpulsivαGФontrolGβr−mαworkUG2015SG 2

1844 wαmoryGl−sαdGniββαrαnti−lGovolutionGklεorithmsGβorGnyn−miФGmonstr−inαdGyptimiz−tionGzro∞lαmsUG
2015SG

1843 li∞lioεr−phyUG2015SGYb]TYcX

1842 smprovαdGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonGФh−otiФGthαoryG−ndG−GnovαlGrillT”−llαyGmαthodG
βorGl−rεαTsФ−lαGmultimod−lGoptimiz−tionGpro∞lαmsUG2015SG 2

1841 kGnovαlGmαthodGβorGmultiTmod−lGoptimiz−tionGpro∞lαmsG∞−sαdGonGdiββαrαnti−lGαvolutionG−lεorithmUG
2015SG

1840 kGsαlβT−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGwithG−nGαxtαrn−lG−rФhivαGβorGunФonstr−inαdG
optimiz−tionGpro∞lαmsUG2015SGYcSGYXcZTYYW[ 0

1839 kutom−tiФGqu−lityG−ssαssmαntG−ndGoptimis−tionGoβGqu−dr−tiФGtimαâ��βrαquαnФyGrαprαsαnt−tionsUG2015
SG]XSGXWYcTXWZX 9

1838 Sidα∞−ndGsupprαssionGinGtimαTmodul−tαdGlinα−rG−rr−yG∞yGmodiβiαdGdiββαrαnti−lGαvolutionG−lεorithmUG
2015SG

1837 nxkGsαquαnФαG∞−sαdGd−t−GФl−ssiβiФ−tionGtαФhniquαUG2015SGZSG]cT_c 1

1836 monФαptGoβGβααd∞−ФkTФontrollαdGdiββαrαnti−lGαvolutionG−ndGitsGrα−liz−tionUG2015SGXWSG[YZT[Za 2

1835 smprovinεG−nG−d−ptivαGdiββαrαnti−lGαvolutionGusinεGhillTv−llαyGdαtαФtionUG2015SG 1

1834 UG2015SG 9

1833 kGФomprαhαnsivαGrαviαwGoβGsw−rmGoptimiz−tionG−lεorithmsUG2015SGXWSGαWXYYbYa 222

1832 niββαrαnti−lGovolutionGwithGzopul−tionG−ndGStr−tαεyGz−r−mαtαrGkd−pt−tionUG2015SGYWX]SGXTXW 12

1831 kG“nivαrs−lGmonФαptGβorG}o∞ustGSolvinεGoβGShortαstGz−thGzro∞lαmsGinGnyn−miФ−llyG}αФonβiεur−∞lαG
qr−phsUG2015SGYWX]SGXTYZ 3

1830 kGxovαlG’ourn−mαntGSαlαФtionGl−sαdGniββαrαnti−lGovolutionG”−ri−ntGβorGmontinuousGyptimiz−tionG
zro∞lαmsUG2015SGYWX]SGXTYX 4

1829 Sp−ФαФr−βtGwultiplαTsmpulsαG’r−jαФtoryGyptimiz−tionG“sinεGniββαrαnti−lGovolutionGklεorithmGwithG
mom∞inαdGwut−tionGStr−tαεiαsG−ndGlound−ryTr−ndlinεGSФhαmαsUG2015SGYWX]SGXTXZ 6

1828 yptimizinεGmonstruФtionGzrojαФtGv−∞orG“tiliz−tionG“sinεGniββαrαnti−lGovolutiondGkGmomp−r−tivαG
StudyGoβGwut−tionGStr−tαεiαsUG2015SGYWX]SGXTb 5
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1827 kGxovαlGkrtiβiФi−lGlααGmolonyGklεorithmGβorGpunФtionGyptimiz−tionUG2015SGYWX]SGXTXW 9

1826 knGonh−nФαdGniββαrαnti−lGovolutionGklεorithmGl−sαdGonGwultiplαGwut−tionGStr−tαεiαsUG2015SGYWX]SGYb]aZW 15

1825 knGonh−nФαdGniββαrαnti−lGovolutionGwithGolitαGmh−otiФGvoФ−lGSα−rФhUG2015SGYWX]SG]bZa]c 12

1824 kGnoTl−sαdGSФ−ttαrGSα−rФhGβorGqlo∞−lGyptimiz−tionGzro∞lαmsUG2015SGYWX]SGXTc 3
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}α−lTz−r−mαtαrGyptimiz−tionUG2017SG 13

1393 kGnovαlGdiββαrαnti−lGФrossovαrGstr−tαεyG∞−sαdGonGФov−ri−nФαGm−trixGlα−rninεGwithGouФlidα−nG
nαiεh∞orhoodGβorGsolvinεGrα−lTworldGpro∞lαmsUG2017SG 4

1392 onh−nФαdGindividu−lTdαpαndαntGdiββαrαnti−lGαvolutionGwithGpopul−tionGsizαG−d−pt−tionUG2017SG 10

1391 kGuniβiαdGdiββαrαnti−lGαvolutionG−lεorithmGβorGФonstr−inαdGoptimiz−tionGpro∞lαmsUG2017SG 34

1390 wultiTmαthodG∞−sαdGorthoεon−lGαxpαrimαnt−lGdαsiεnG−lεorithmGβorGsolvinεGmomYWXaGФompαtitionG
pro∞lαmsUG2017SG 14

1389 kGsimplαGβr−mαworkGβorGФonstr−inαdGpro∞lαmsGwithG−ppliФ−tionGoβGvTSrkno[[G−ndGsnoUG2017SG 12

1388 vTSrknoGwithGФompαtinεGstr−tαεiαsG−ppliαdGtoGФonstr−inαdGoptimiz−tionUG2017SG 25

1387 yptim−lGpowαrGβlowGsolutionsGinФorpor−tinεGstoФh−stiФGwindG−ndGsol−rGpowαrUG2017SGX[bSGXXc[TXYWa 175

1386 winimizinεG’rnGoβGmultilαvαlGinvαrtαrsGwithGoptim−lGv−luαsGoβGnmGvolt−εαsG−ndGswitФhinεG−nεlαsG
usinεGvSrknoTopSinG−lεorithmUG2017SG 7

1385 nαsiεnGoβGmultiTproduФtGmultiTpαriodGtwoTαФhαlonGsupplyGФh−inGnαtworkGtoGminimizαG∞ullwhipG
αββαФtGthrouεhGdiββαrαnti−lGαvolutionUG2017SG 2

1384 kGsurβ−ФαTsimplαxGsw−rmGαvolutionG−lεorithmUG2017SGYYSGZbT]W 2

1383 vα−rninεGwultimod−lGz−r−mαtαrsdGkGl−rαTlonαsGxiФhinεGniββαrαnti−lGovolutionGkppro−ФhUG2018SGYcSGYc[[TYc]c 10

1382 krαGmodαrnGmαt−hαuristiФsGsuФФαssβulGinGФ−li∞r−tinεGsimplαGФonФαptu−lGr−inβ−llâ��runoββGmodαlsiUG
2017SG_YSG_W_T_Y] 16

1381 niββαrαnti−lGovolutionGwithGv−ndsФ−pαTl−sαdGypαr−torGSαlαФtionGβorGSolvinεGxumαriФ−lG
yptimiz−tionGzro∞lαmsUG2017SGZaXTZba 4

1380 mknodGkGhy∞ridiz−tionGoβGmultur−lGklεorithmG−ndGniββαrαnti−lGovolutionGβorGnumαriФ−lGoptimiz−tionUG
2017SGZabSGYX]TY[X 56

1379 knGkd−ptivαGwultipopul−tionGniββαrαnti−lGovolutionG–ithGnyn−miФGzopul−tionG}αduФtionUG2017SG[aSGYa_bTYaac 71

1378 lioεαoεr−phyT∞−sαdGlα−rninεGp−rtiФlαGsw−rmGoptimiz−tionUG2017SGYXSGa]XcTa][X 112
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1377 {u−ntumT∞αh−vαdGp−rtiФlαGsw−rmGoptimiz−tionGwithGФoll−∞or−tivαG−ttr−ФtorsGβorGnonlinα−rG
numαriФ−lGpro∞lαmsUG2017SG[[SGX_aTXbZ 12

1376 smprovinεGs−mplinεT∞−sαdGim−εαGm−ttinεGwithGФoopαr−tivαGФoαvolutionGdiββαrαnti−lGαvolutionG
−lεorithmUG2017SGYXSG[[XaT[[ZW 14

1375 mlouddαdGkGrαtαroεαnαousGniββαrαnti−lGovolutionGklεorithmG−ndGstsGnistri∞utαdGmloudG”αrsionUG
2017SGYbSGaW[TaX_ 100

1374 kd−ptivαG˛–Tst−∞lαGdiββαrαnti−lGαvolutionGinGnumαriФ−lGoptimiz−tionUG2017SGX_SG_ZaT_]a 9

1373 kGwyokVnT∞−sαdGmultiTo∞jαФtivαGoptimiz−tionG−lεorithmGβorGrαmotαGmαdiФ−lUG2017SGYYWSG]TX_ 13

1372 z−r−llαlGβuzzyGФαllul−rG−utom−t−GβorGd−t−TdrivαnGsimul−tionGoβGwildβirαGsprα−dinεUG2017SGYXSG[_cT[b] 27

1371 xαwGmut−tionGstr−tαεiαsGoβGdiββαrαnti−lGαvolutionG∞−sαdGonGФlα−rinεGniФhαGmαФh−nismUG2017SGYXSG]cZcT]ca[ 6

1370 smprovαdG∞ioεαoεr−phyT∞−sαdGoptimiz−tionGwithGr−ndomGrinεGtopoloεyG−ndGzowαllNsGmαthodUG2017SG
[XSG_ZWT_[c 24

1369 kGnovαlG−d−ptivαGФontrolGstr−tαεyGβorGdαФompositionT∞−sαdGmultio∞jαФtivαG−lεorithmUG2017SGabSGc[TXWa 17

1368 possilGβuαlGФostGs−vinεGm−ximiz−tiondGyptim−lG−lloФ−tionG−ndGsizinεGoβG}αnαw−∞lαTonαrεyG
nistri∞utαdGqαnαr−tionGunitsGФonsidαrinεGunФαrt−intyGvi−Gmlon−lGniββαrαnti−lGovolutionUG2017SGXX[SGX[Y[TX[ZY 9

1367 kGnovαlGmut−tionGopαr−torG∞−sαdGonGthαGunionGoβGβitnαssG−ndGdαsiεnGsp−ФαsGinβorm−tionGβorG
niββαrαnti−lGovolutionUG2017SGYXSG_]]]T_]_Y 7

1366 smprovαdG∞−Фktr−ФkinεGsα−rФhG−lεorithmGβorGpsαudoGdyn−miФG−ФtivαGα−rthGprαssurαGonGrαt−ininεGw−llG
supportinεGФT—⁄G∞−ФkβillUG2017SG]YSGbb]Tbca 42

1365 kGm−ФhinαTlα−rninεG∞−sαdGmαmαtiФG−lεorithmGβorGthαGmultiTo∞jαФtivαGpαrmut−tionGβlowshopG
sФhαdulinεGpro∞lαmUG2017SGacSG_WTaa 39

1364 sntαlliεαntGwultiplαGSα−rФhGStr−tαεyGmuФkooGklεorithmGβorGxumαriФ−lG−ndGonεinααrinεGyptimiz−tionG
zro∞lαmsUG2017SG[YSG]_aT]cZ 12

1363 rαtαroεαnαousGmoopαr−tivαGmoTovolutionGwαmαtiФGniββαrαnti−lGovolutionGklεorithmGβorGliεGn−t−G
yptimiz−tionGzro∞lαmsUGIEEE Transactions on Evolutionary ComputationSG2017SGYXSGZX]TZYa 15.6 75

1362 qαnαGoxprαssionGzroεr−mminεdGkGSurvαyG[}αviαwGkrtiФlαéUG2017SGXYSG][TaY 55

1361 kGwodiβiαdGniββαrαnti−lGovolutionG–ithGnist−nФαT∞−sαdGSαlαФtionGβorGmontinuousGyptimiz−tionGinG
zrαsαnФαGoβGxoisαUG2017SG]SGY_c[[TY_c_[ 20

1360 vSrknoGonh−nФαmαntG“sinεGw’STvSXUG2017SG
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1359 ovolution−ryGdαsiεnGoβGФontrollαrsGwithGoptimizαdGstruФturαG−ndGitsG−ppliФ−tionGinG−Gw−εlαvG∞−llG
ФontrolGsystαmUG2017SG

1358 knGimprovαdGp−rtiФlαGsw−rmGoptimiz−tionG∞yGhy∞ridinεGwithGtknoUG2017SG 1

1357 kutom−tiФGФonstruФtionGoβGthαGФomplαtαG−rФhitαФturαGoβG−Gr−di−lG∞−sisGβunФtionGnαtworkGusinεG
diββαrαnti−lGαvolutionUG2017SG 1

1356 kGsαlβTswitФhinεG∞−sαGvαФtorGsαlαФtionGmαФh−nismGβorGdiββαrαnti−lGmut−tionGoβGdiββαrαnti−lGαvolutionG
−lεorithmUG2017SG 4

1355 smprovαdGniββαrαnti−lGovolutionGwithGSα−rФhinεGzionααrGβorGSolvinεGwultiTmod−lGyptimiz−tionG
zro∞lαmsUG2017SG

1354 Surroε−tαG−ssistαdGФ−li∞r−tionGβr−mαworkGβorGФrowdGmodαlGФ−li∞r−tionUG2017SG 1

1353 qαnαr−lizαdGdiββαrαnti−lGαvolutionUG2017SG

1352 ov−lu−tinεGthαGzαrβorm−nФαGoβGInαr−ndomizαdTvSh−dαIGklεorithmGonGmomGYWX[GlαnФhm−rkG
punФtionsUG2017SG 0

1351 kd−ptivαGwultio∞jαФtivαGniββαrαnti−lGovolutionGklεorithmsGβorGonvironmαnt−lVoФonomiФGnisp−tФhUG
2017SG 1

1350 UG2017SG 1

1349 knG−d−ptivαGdiββαrαnti−lGαvolutionGwithGαxploit−tionG−ndGαxplor−tionG∞yGαxtrαmαGindividu−lsUG2017SG

1348 yppositionT∞−sαdGαnsαm∞lαGmiФroTdiββαrαnti−lGαvolutionUG2017SG 1

1347 kd−pt−tionGoβGpopul−tionGsizαG−ФФordinεGtoGФurrαntGpopul−tionGdivαrsityGinGdiββαrαnti−lGαvolutionUG
2017SG 10

1346 nist−nФαG∞−sαdGp−r−mαtαrG−d−pt−tionGβorGdiββαrαnti−lGαvolutionUG2017SG 10

1345 snβluαnФαGoβGФontrolGp−r−mαtαrsG−d−pt−tionGonGsprα−dGoβGpositivαGεαnomαsGwithinGpopul−tionsGoβG
sαlαФtαdGdiββαrαnti−lGαvolutionG−lεorithmsUG2017SG

1344 zαrβorm−nФαGФomp−risonGoβGdiββαrαnti−lGαvolutionGdrivinεG−n−lytiФGproεr−mminεGβorGrαεrαssionUG
2017SG 1

1343 oxtαndinεGuniβiαdGdiββαrαnti−lGαvolutionGwithG−GnαwGαnsαm∞lαGoβGФonstr−intGh−ndlinεGtαФhniquαsUG
2017SG 1

1342 SαФondTordαrGnoG−lεorithmUG2017SGYSGbWTcY 8
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1341 ry∞ridGniββαrαnti−lGovolutionGyptimis−tionGβorGo−rthGy∞sαrv−tionGS−tαllitαGSФhαdulinεGwithG
’imαTnαpαndαntGo−rlinαssT’−rdinαssGzαn−ltiαsUG2017SGYWXaSGXTXW 2

1340 kGr−nkinεT∞−sαdGsp−ФαGsα−rФhG−lεorithmGwithGФontrolGp−r−mαtαrsUG2017SG

1339 kGsinαGФosinαGmut−tionG∞−sαdGdiββαrαnti−lGαvolutionG−lεorithmGβorGsolvinεGnodαGloФ−tionGpro∞lαmUG
2017SGXZSGY]Z 8

1338 xodαGdαploymαntGβorGwirαlαssGsαnsorGnαtworksG∞−sαdGonGimprovαdGmultiTo∞jαФtivαGαvolution−ryG
−lεorithmUG2017SGXWSGXbc 1

1337 ’}“S’T’omrTαnh−nФαdGdiββαrαnti−lGαvolutionGmαthodoloεyGβorG∞oxTФonstr−inαdGnonlinα−rG
optimis−tionUG2017SGXWSGX 1

1336 onh−nФinεGniββαrαnti−lGovolutionGwithGmommαns−lGvα−rninεG−ndG“niβormGvoФ−lGSα−rФhUG2017SGY_SGaY]TaZZ 18

1335 niββαrαnti−lGmloudGz−rtiФlαsGovolutionGklεorithmGl−sαdGonGn−t−TnrivαnGwαФh−nismGβorGkppliФ−tionsG
oβGkxxUG2017SGYWXaSGb[_cXWZ

1334 yptim−lGnαФisionGpusionGβorG“r∞−nGv−ndT“sαVv−ndTmovαrGml−ssiβiФ−tionGl−sαdGonGkd−ptivαG
niββαrαnti−lGovolutionG“sinεGrypαrspαФtr−lG−ndGvink}Gn−t−UG2017SGcSGb_b 34

1333 mrossGontropyGwαthodGl−sαdGry∞ridiz−tionGoβGnyn−miФGqroupGyptimiz−tionGklεorithmUG2017SGXcSG]ZZ 12

1332 mollαФtivαG−nim−lG∞αh−viorG−lεorithmGβorGoptim−lGrα−ФtivαGpowαrGdisp−tФhGpro∞lαmsUG2017SG

1331 smprovαdGl−Фktr−ФkinεGSα−rФhGklεorithmGl−sαdGonGzopul−tionGmontrolGp−ФtorG−ndGyptim−lGvα−rninεG
Str−tαεyUG2017SGYWXaSGXTXZ 10

1330 ostim−tionGoβGnistri∞utionGklεorithmG“sinεGmorrαl−tionG∞αtwααnGlin−ryGolαmαntsdGkGxαwG
lin−ryTmodαGwαt−hαuristiФUG2017SGYWXaSGXTX]

1329 ’zkwUG2017SG 1

1328 wininεGoβGαlαФtriФityGpriФαsGinGαnαrεyGm−rkαtsGusinεG−Ghy∞ridGlinα−rGk}wkG−ndGnonlinα−rGβunФtion−lG
linkGnαur−lGnαtworkGtr−inαdG∞yGαvolution−ryGunsФαntαdGrTinβinityGβiltαrUG2017SGcSGX 1

1327 kGSαlβTkd−ptivαGniββαrαnti−lGovolutionGwithGnyn−miФGSαlαФtinεGwut−tionGStr−tαεyUG2017SG 0

1326 wnrSâ��vzxxdGkGry∞ridGpy}o—GzrαdiФtorGwodαlG“sinεG−GvαεαndrαGzolynomi−lGxαur−lGxαtworkGwithG
−GwodiβiαdGniββαrαnti−lGr−rmonyGSα−rФhG’αФhniquαUG2017SG[]cT[b_ 9

1325 SynthαtiФGo∞jαФtivαGβunФtionGtoGimprovαGthαGpαrβorm−nФαGoβGnoGâ��Gsniti−lGstudyUG2017SG

1324 kGSurvαyGonGwαt−hαuristiФsGβorGSolvinεGv−rεαGSФ−lαGyptimiz−tionGzro∞lαmsUG2017SGXaWSGXTa 3
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1323 UG2017SG 12

1322 ynGthαGpαrβorm−nФαGoβGthαGhy∞ridis−tionG∞αtwααnGmiεr−tinεG∞irdsGoptimis−tionGv−ri−ntsG−ndG
diββαrαnti−lGαvolutionGβorGl−rεαGsФ−lαGФontinuousGpro∞lαmsUG2018SGXWYSGXY_TX[Y 6

1321 niββαrαnti−lGαvolutionGwithGindividu−lTdαpαndαntGtopoloεyG−d−pt−tionUG2018SG[]WSGXTZb 15

1320 oββαФtGoβGStr−tαεyGkd−pt−tionGonGniββαrαnti−lGovolutionGinGzrαsαnФαG−ndGk∞sαnФαGoβGz−r−mαtαrG
kd−pt−tiondGknGsnvαstiε−tionUG2018SGbSGYXXTYZ] 17

1319 kRGovolution−ryGsα−rФhG−lεorithmG−ndG{}GdαФompositionG∞−sαdGrot−tionGinv−ri−ntGФrossovαrG
opαr−torUG2018SGXWZSG[cT_Y 15

1318 niββαrαnti−lGovolutionG–ithG−GxαwGonФodinεGwαФh−nismGβorGyptimizinεG–indGp−rmGv−youtUG2018SGX[SGXW[WTXW][62

1317 StruФturαTkw−rαGl−yαsi−nGmomprαssivαGSαnsinεGβorGprαquαnФyTroppinεGSpαФtrumGostim−tionG–ithG
wissinεGy∞sαrv−tionsUG2018SG__SGYX]ZTYX__ 72

1316 kGmultiTsw−rmGp−rtiФlαGsw−rmGoptimiz−tionG−lεorithmG∞−sαdGonGdyn−miФ−lGtopoloεyG−ndGpurposαβulG
dαtαФtinεUG2018SG_aSGXY_TX[W 73

1315 kGmodiβiαdGsntαllαФtsTw−ssαsGyptimizαrGβorGsolvinεGrα−lTworldGoptimiz−tionGpro∞lαmsUG2018SG[XSGX]cTX__ 7

1314 SolvinεGsαФurityGФonstr−inαdGoptim−lGpowαrGβlowGpro∞lαmsdG−Ghy∞ridGαvolution−ryG−ppro−ФhUG2018SG
[bSGZ_aYTZ_cW 24

1313 knGimprovαdGdiββαrαnti−lGαvolutionG−lεorithmGusinεGαββiФiαntG−d−ptαdGsurroε−tαGmodαlGβorG
numαriФ−lGoptimiz−tionUG2018SG[]XT[]YSGZY_TZ[a 51

1312 zαrβorm−nФαGoβGthαG−irYstrα−mGmodαlGth−tGrαl−tαsG−irG−ndGstrα−mGw−tαrGtαmpαr−turαsGdαpαndsGonG
thαGФ−li∞r−tionGmαthodUG2018SG]_XSGZc]T[XY 21

1311 klεorithmiФGdαsiεnGissuαsGinG−d−ptivαGdiββαrαnti−lGαvolutionGsФhαmαsdG}αviαwG−ndGt−xonomyUG2018SG
[ZSGYb[TZXX 105

1310 niββαrαnti−lGαvolutionG−lεorithmGwithGmultiplαGmut−tionGstr−tαεiαsG∞−sαdGonGroulαttαGwhααlG
sαlαФtionUG2018SG[bSGZ_XYTZ_Yc 27

1309 kutom−tiФGαstim−tionGoβGdiββαrαnti−lGαvolutionGp−r−mαtαrsGusinεGriddαnGw−rkovGwodαlsUG2018SGXWSGaaTcZ 5

1308 m−tGsw−rmGoptimiz−tionGwithGnorm−lGmut−tionGβorGβ−stGФonvαrεαnФαGoβGmultimod−lGβunФtionsUG2018SG
__SG[aZT[cX 30

1307 x−viε−tionGФontrolGoβGmo∞ilαGro∞otGusinεGintαrv−lGtypαTYGnαur−lGβuzzyGФontrollαrGoptimizαdG∞yG
dyn−miФGεroupGdiββαrαnti−lGαvolutionUG2018SGXWSGX_babX[WXaa]Y[b 3

1306 niββαrαnti−lGovolutionTl−sαdGZTnGnirαФtion−lG–irαlαssGSαnsorGxαtworkGnαploymαntGyptimiz−tionUG
2018SG]SGZ]c[TZ_W] 19
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1305 noT}mydG}ot−tinεGmrossovαrGypαr−torG–ithGwulti−nεlαGSα−rФhinεGStr−tαεyGβorGkd−ptivαGniββαrαnti−lG
ovolutionUG2018SG_SGYcaWTYcbZ 19

1304 knGimprovαdGmultiTpopul−tionGαnsαm∞lαGdiββαrαnti−lGαvolutionUG2018SGYcWSGXZWTX[a 30

1303 oββiФiαntG’r−ФkinεGoβGwovinεG’−rεαtGl−sαdGonG−nGsmprovαdGp−stGniββαrαnti−lGovolutionGklεorithmUG
2018SG_SG_bYWT_bYb 16

1302 kGhy∞ridGmodiβiαdGdiββαrαnti−lGαvolutionTp−ttαrnGsα−rФhG−ppro−ФhGβorGSSSmG∞−sαdGd−mpinεG
ФontrollαrGdαsiεnGundαrGФommuniФ−tionGФonstr−intsUG2018SGcSGc_YTcaX 3

1301 momp−risonGoβGmut−tionGstr−tαεiαsGinGniββαrαnti−lGovolutionGâ��GkGpro∞−∞ilistiФGpαrspαФtivαUG2018SGZcSG]ZT_c 44

1300 ’russGtopoloεySGsh−pαG−ndGsizinεGoptimiz−tionG∞yGβullyGstrαssαdGdαsiεnG∞−sαdGonGhy∞ridGεrαyGwolβG
optimiz−tionG−ndG−d−ptivαGdiββαrαnti−lGαvolutionUG2018SG]WSGX_[]TX__X 43

1299 knisotropiФG−d−ptivαGv−ri−nФαGsФ−linεGβorGq−ussi−nGαstim−tionGoβGdistri∞utionG−lεorithmUG2018SGX[_SGX[YTX]X 7

1298 niββαrαnti−lGαvolutionGwithGsu∞popul−tionsGβorGhiεhTdimαnsion−lGsαismiФGinvαrsionUG2018SG__SGXW_WTXW_c 2

1297 nist−nФαTdαpαndαntGp−r−mαtαrG−d−ptionGβorGmultiTo∞jαФtivαGαvolution−ryG−lεorithmG∞−sαdGonG
dαФompositionUG2018SGYYSG_b[]T_b]c 1

1296 –−llTβollowinεG−ndGx−viε−tionGmontrolGoβGwo∞ilαG}o∞otG“sinεG}αinβorФαmαntGvα−rninεGl−sαdGonG
nyn−miФGqroupGkrtiβiФi−lGlααGmolonyUG2018SGcYSGZ[ZTZ]a 8

1295 yptim−lGtr−jαФtoryGpl−nninεGoβGβrααTβlo−tinεGsp−ФαGm−nipul−torGusinεGdiββαrαnti−lGαvolutionG
−lεorithmUG2018SG_XSGX]Y]TX]Z_ 44

1294 ’hαorαtiФ−lGkn−lysisG−ndGoxpαrimαnt−lGovidαnФαGoβGyppositαTmαntαrGvα−rninεUG2018SG_SGZ[c[bTZ[c__ 3

1293 kd−ptivαGmultiTФontαxtGФoopαr−tivαlyGФoαvolvinεGinGdiββαrαnti−lGαvolutionUG2018SG[bSGYaXcTYaYc 6
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1291 SolvinεGxonlinα−rGyptimiz−tionGzro∞lαmsG“sinεGs“wnoGklεorithmUG2018SGY[]TY][ 2

1290 S{qTniββαrαnti−lGovolutionGβorGniββiФultGyptimiz−tionGzro∞lαmsGundαrG−G’iεhtGpunФtionGov−lu−tionG
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1259 kGnovαlGdiββαrαnti−lGαvolutionG−lεorithmGwithG−GsαlβT−d−pt−tionGp−r−mαtαrGФontrolGmαthodG∞yG
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1236 }αli−∞ilityT∞−sαdGdαsiεnGoβG–−tαrGnistri∞utionGxαtworksGusinεGSαlβTkd−ptivαGniββαrαnti−lGovolutionG
−lεorithmUG2018SGY[SGXcbTYXY 11

1235 ll−ФkG∞oxGoptimiz−tionGusinεGαvolution−ryG−lεorithmGwithGnovαlGsαlαФtionG−ndGrαpl−ФαmαntG
str−tαεiαsG∞−sαdGonGsimil−rityG∞αtwααnGsolutionsUG2018SG_[SGY_WTYaX 5

1234 wodiβiαdGФlustαrinεT∞−sαdGdiββαrαnti−lGαvolutionGwithG−Gβlαxi∞lαGФom∞in−tionGoβGαxplor−tionG−ndG
αxploit−tionUG2018SGYYSG_WbaT_Wcb 3

Citation Report

58



1233 kGmomp−r−tivαGStudyGoβGoiεhtααnGSαlβT−d−ptivαGwαt−hαuristiФGklεorithmsGβorG’russGSizinεG
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1210 kn−lysinεGknowlαdεαGtr−nsβαrGinGSrknoGvi−GФomplαxGnαtworkUG2018SG

1209 kGxαwGlinomi−lGmrossovαrGmonsidαrinεGmorrαl−tionGkmonεGnαФisionG”−ri−∞lαsGβorGkd−ptivαG
niββαrαnti−lGovolutionUG2018SG
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Sα−rФhGβorGyptimiz−tionGoβGvαnn−rdTtonαsGktomiФGmlustαrsUG2018SG 3
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1188 niββαrαnti−lGovolutionGwithGzroximityTl−sαdG}αpl−ФαmαntGStr−tαεyG−ndGolitαGkrФhivαGwαФh−nismGβorG
qlo∞−lGyptimiz−tionUG2018SGa_Tbc

1187 kpplyinεGmTnoozSyGtoGSolvαGv−rεαGSФ−lαGqlo∞−lGyptimiz−tionGzro∞lαmsUG2018SG 3

1186 kGzh−sαTl−sαdGkd−ptivαGniββαrαnti−lGovolutionGklεorithmGβorGthαGoФonomiФGvo−dGnisp−tФhG
monsidαrinεG”−lvαTzointGoββαФtsG−ndG’r−nsmissionGvossαsUG2018SGYWXbSGXTY[ 2

1185 kGxαwGry∞ridTkd−ptivαGniββαrαnti−lGovolutionGβorG−GSm−rtGqridGkppliФ−tionG“ndαrG“nФαrt−intyUG2018
SG 9

1184 oxpliФitGmontrolGoβGnivαrsityGinGniββαrαnti−lGovolutionUG2018SG 2

1183 sntαlliεαntGsαlαФtionGoβGp−rαntsGβorGmut−tionGinGdiββαrαnti−lGαvolutionUG2018SGXaSGXZZ 1

1182 knGαnh−nФαdGutiliz−tionGmαФh−nismGoβGpopul−tionGinβorm−tionGβorGniββαrαnti−lGαvolutionUG2018SGX 1

1181 wodiβiαdGβirαβlyG−lεorithmGβorG−rα−Gαstim−tionG−ndGtr−ФkinεGoβGβ−stGαxp−ndinεGoilGspillsUG2018SGaZSGbYcTb[a 12

1180 kGnovαlGsimil−rityT∞−sαdGmut−ntGvαФtorGεαnαr−tionGstr−tαεyGβorGdiββαrαnti−lGαvolutionUG2018SG 1
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1179 ssl−ndinεGdαtαФtionGtαФhniquαGusinεGSl−ntlαtG’r−nsβormG−ndG}idεαlαtGzro∞−∞ilistiФGxαur−lGxαtworkG
inGεridTФonnαФtαdGphotovolt−iФGsystαmUG2018SGYZXSG_[]T_]c 22

1178 kGry∞ridGniββαrαnti−lGovolutionGklεorithmGβorG}α−lG–orldGzro∞lαmsUG2018SG 0

1177 zrαdiФtivαGwodαlsGoβGzro∞lαmGniββiФultiαsGβorGniββαrαnti−lGovolution−ryGklεorithmGl−sαdGonGpitnαssG
v−ndsФ−pαGkn−lysisUG2018SG 0

1176 kd−ptivαG}αФom∞in−tionGypαr−torGSαlαФtionGinGzushG−ndGzullGSα−rФhGβorGSolvinεGmonstr−inαdG
SinεlαTy∞jαФtivαGyptimiz−tionGzro∞lαmsUG2018SGZ]]TZ_a 0

1175 kGzαrβorm−nФαGmomp−risonGoβGmrossovαrG”−ri−tionsGinGniββαrαnti−lGovolutionGβorG’r−ininεG
wultiTl−yαrGzαrФαptronGxαur−lGxαtworksUG2018SG[aaT[bb 2

1174 ’hαGvαloФityGupd−tinεGrulαG−ФФordinεGtoG−nGo∞liquαGФoordin−tαGsystαmGwithGmut−tionG−ndGdyn−miФG
sФ−linεGβorGp−rtiФlαGsw−rmGoptimiz−tionUG2018SGYZSG_XbT_Ya 1

1173 smprovαdGmuФkooGSα−rФhGwithGlαttαrGSα−rФhGm−p−∞ilitiαsGβorGSolvinεGmomYWXaGlαnФhm−rkGzro∞lαmsUG
2018SG 13

1172 niββαrαnti−lGovolutiondGkGSurvαyG−ndGkn−lysisUG2018SGbSGXc[] 46

1171 vαnεthGSФ−lαTl−sαdGniββαrαnti−lGovolutionUG2018SG 1

1170 yptimis−tionGinspirinεGβromG∞αh−viourGoβGr−ininεGinGn−turαdGdroplαtGoptimis−tionG−lεorithmUG2018SG
XYSGX]Y 15

1169 onh−nФαdGdiββαrαnti−lGαvolutionGwithGmodiβiαdGp−rαntGsαlαФtionGtαФhniquαGβorGnumαriФ−lG
optimis−tionUG2018SGXaSGcb

1168 }αinβorФαmαntGlα−rninεGβorGsolutionGupd−tinεGinGkrtiβiФi−lGlααGmolonyUG2018SGXZSGαWYWWaZb 9

1167 ynG’αnβoldGoxαФutionG’imαGinG}α−lG–orldGyptimiz−tionGzro∞lαmsGwithGniββαrαnti−lGovolutionGinG
zαrspαФtivαGoβGklεorithmGnαsiεnUG2018SG 6

1166 kGnovαlGmultiTo∞jαФtivαGФoTαvolution−ryG−lεorithmG∞−sαdGonGdαФompositionG−ppro−ФhUG2018SGaZSG]WT__ 9

1165 wodiβiαdGkd−ptivαGniββαrαnti−lGovolutionGklεorithmGβorG’αstGSФhαdulinεGoβGwultiTmorαGSymGl−sαdG
onGn”SG−ndGw”sUG2018SG

1164 onh−nФαdGniββαrαnti−lGovolutionG∞yGnyn−miФGSαlαФtionGpr−mαworkGoβGwut−tionGypαr−torUG2018SG

1163 kGxovαlG’αrn−ryGr−lβGkddαrGMGynαGlitGwultipliαrmirФuitsG∞−sαdGonGomαrεinεGsu∞TZYnmGpo’G
’αФhnoloεyUG2018SG 0

1162 kGSurvαyGonGsnTvoopGpiltαrsGoβGriεhGoββiФiαnФyG”idαoGmodinεGSt−nd−rdUG2018SG 0
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1161 wαshTso’Gl−sαdGSystαmGporGv−rεαTSФ−lαGonvironmαntUG2018SG 1

1160 rowGwuФhGâ��’−lαntâ��GisGxααdαdGβorGyrε−niz−tion−lGvα−rninεiGkGStudyGoβGv−∞orGw−rkαtGontr−ntsGinG−nG
snnov−tionToriαntαdGmountryUG2018SG 1

1159 nαvαlopmαntG−ndGαxpαrimαnt−lGαv−lu−tionGoβG−GvisionGsystαmGβorGdαtαФtinεGdαβαФtsGoβGst−torG
windinεsGinGinduФtionGmotorG−ssαm∞lyGlinαsUG2018SG 1

1158 r−rdG−ndGSoβtGnαФisionGnαФodinεG“sinεG”itαr∞iGklεorithmUG2018SG

1157 mom∞inαdGoФonomiФG−ndGomissionGvo−dGnisp−tФhGSolutionG“sinεGlSkTzSyGry∞ridGklεorithmUG2018SG 1

1156 imkS’GYWXbGmommittααUG2018SG

1155 swmo’GYWXbGmommittααUG2018SG

1154 ’runФ−tαdGr−ltonGSαquαnФαG−ndGkd−ptivαGniββαrαnti−lGovolutionGtoGSolvαGtointGmh−nФαGmonstr−inαdG
zro∞lαmsGwithGkppliФ−tionGtoGploodGmontrolGzl−nninεUG2018SG

1153 knGkd−ptivαGniββαrαnti−lGovolutionGklεorithmGl−sαdGonGpuzzyGwodαlinεUG2018SG

1152 ry∞ridGSol−rGkndG–indGzowαrαdGolαФtriФG”αhiФlαG“sinεGSαpiФGmonvαrtαrUG2018SG

1151 [mopyriεhtGnotiФαéUG2018SG

1150 StudyGonG−Gv−rεαTnum∞αrGoβGrαtαroεαnαousGkαron−utiФ−lGsnβorm−tionGzu∞liФ−tionGmollαФtionG
wαФh−nismUG2018SG

1149 soooGmomputαrGSoФiαtyUG2018SGZZSGmZTmZ

1148 zrαβ−ФαUG2018SG

1147 wiεr−tionGwodαlGoβGkd−ptivαGniββαrαnti−lGovolutionGkppliαdGtoG}α−lT–orldGzro∞lαmsUG2018SGZXZTZYY 3

1146 ovolution−ryG−lεorithmGwithGαnsαm∞lαGstr−tαεiαsG∞−sαdGonGm−ximumG−GpostαrioriGβorGФontinuousG
optimiz−tionUG2018SG[_WT[_XSGXTYY 4

1145 porm−tionGαst−∞lishmαntGβorGqoyGs−tαllitαG∞α−msGmonitorinεGusinεGФontrollαdGrαεrαssivαGor∞itsUG
2018SGX]WSGYXZTYYY 2

1144 ynGαvolution−ryGsystαmGidαntiβiФ−tionGwithG−ppliФ−tionsGtoGnonlinα−rG∞αnФhm−rksUG2018SGXXYSGXc[TYZY 26
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1143 rowGnist−nФαGl−sαdGz−r−mαtαrGkd−pt−tionGkββαФtsGzopul−tionGnivαrsityUG2018SGZWaTZXc

1142 lioinspirαdGyptimiz−tionGwαthodsG−ndG’hαirGkppliФ−tionsUG2018SG 2

1141 {“−siTkββinαG’}−nsβorm−tionGovolutionGwithGoxtαrn−lGk}ФhivαGO{“k’}oTok}PdGknGαnh−nФαdG
struФturαGβorGniββαrαnti−lGovolutionUG2018SGX]]SGZ]T]Z 63

1140 sdαntiβyinεGSoilGz−r−mαtαrsGβromGoxФ−v−tionG“sinεGwyyzUG2018SG]W]T]XY

1139 wodiβiαdGl−Фktr−ФkinεGSα−rФhGyptimiz−tionGklεorithmGsnspirαdG∞yGSimul−tαdGknnα−linεGβorG
monstr−inαdGonεinααrinεGyptimiz−tionGzro∞lαmsUG2018SGYWXbSGcX_a[X[ 16

1138 kGnovαlGoptim−lGαnαrεyTm−n−εαmαntGstr−tαεyGβorG−Gm−ritimαGhy∞ridGαnαrεyGsystαmG∞−sαdGonG
l−rεαTsФ−lαGεlo∞−lGoptimiz−tionUG2018SGYYbSGY][TY_[ 76

1137 ’α−ФhinεTvα−rninεTl−sαdGyptimiz−tionGwithGvα−rninεGonthusi−smGwαФh−nismG−ndGstsGkppliФ−tionGinG
mhαmiФ−lGonεinααrinεUG2018SGYWXbSGXTXc 22

1136 z−r−llαlGovolution−ryGyptimiz−tionGklεorithmsGβorGzαptidαTzrotαinGnoФkinεUG2018SGXaZSGW_WXW

1135 knGimprovαdGdiββαrαnti−lGαvolutionG−lεorithmGβorG−rtiβiФi−lGnαur−lGnαtworksUG2018SG

1134 q−ussi−nGm−uФhyGniββαrαnti−lGovolutionGβorGqlo∞−lGyptimiz−tionUG2018SGX__TXbY

1133 smprovαdGniββαrαnti−lGovolutionGβorGv−rεαTSФ−lαGll−ФkTloxGyptimiz−tionUG2018SG_SGYc]X_TYc]ZX 10

1132 kGhy∞ridGdiββαrαnti−lGαvolutionG−lεorithmGβorGmixαdTv−ri−∞lαGoptimiz−tionGpro∞lαmsUG2018SG[__SGXaWTXbb 16

1131 oββαФtsGoβG}−ndomG”−luαsGβorGz−rtiФlαGSw−rmGyptimiz−tionGklεorithmUG2018SGXXSGYZ 26

1130 ov−lu−tionGoβG−nGkεriФultur−lGwαtαoroloεiФ−lGnis−stαrGl−sαdGonGwultiplαGmritαrionGnαФisionGw−kinεG
−ndGovolution−ryGklεorithmUG2018SGX]SG 14

1129 wultio∞jαФtivαGyptimiz−tionGβorG−G–irαlαssGkdGroФGSαnsorGnistri∞utionGonGSh−pαdTloundαdGkrα−sUG
2018SGYWXbSGXTYY 5

1128 SαrviФαsGâ��GSo}”smoSGYWXbUG2018SG 1

1127 knGovolution−ryGwultit−skinεGklεorithmGβorGmloudGmomputinεGSαrviФαGmompositionUG2018SGXZWTX[[ 14

1126 }αinβorФαmαntGlα−rninεG−idαdGp−r−mαtαrGФontrolGinGmultiTo∞jαФtivαGαvolution−ryG−lεorithmG∞−sαdG
onGdαФompositionUG2018SGaSGZb]TZcb 5
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1125 smprovinεGz−rtiФlαGSw−rmGyptimiz−tionGl−sαdGonGxαiεh∞orhoodG−ndGristoriФ−lGwαmoryGβorG’r−ininεG
wultiTv−yαrGzαrФαptronUG2018SGcSGX_ 9

1124 vonεT’αrmGSФhαdulinεGoβGv−rεαTSФ−lαGm−sФ−dαGrydropowαrGSt−tionsG“sinεGsmprovαdGniββαrαnti−lG
ovolutionGklεorithmUG2018SGXWSGZbZ 13

1123 {uαuinεGsα−rФhG−lεorithmdGkGnovαlGmαt−hαuristiФG−lεorithmGβorGsolvinεGαnεinααrinεGoptimiz−tionG
pro∞lαmsUG2018SG_ZSG[_[T[cW 79

1122 yptim−lG–αiεhtαdGoxtrαmαGvα−rninεGw−ФhinαGβorGsm∞−l−nФαdGvα−rninεGwithGniββαrαnti−lGovolutionG
[}αsα−rФhGprontiαréUG2018SGXZSGZYT[a 4

1121 onh−nФinεGthαGzαrβorm−nФαGoβGtknoG“sinεG’woTph−sαGz−r−mαtαrGmontrolGSФhαmαG−ndGstsG
kppliФ−tionUG2018SGX]SG[_YT[aZ

1120 Sm−rtαnGupGФomput−tion−lGintαlliεαnФαGtoGdαФiphαrGtimαGsαriαsGd−t−UG2018SGaYSG[[YT[]_ 1

1119 –αiεhtGvαФtorGεridGwithGnαwG−rФhivαGupd−tαGmαФh−nismGβorGmultiTo∞jαФtivαGoptimiz−tionUG2018SG

1118 kG∞l−ФkT∞oxGdisФrαtαGoptimiz−tionG∞αnФhm−rkinεGOllTnylPGpipαlinαGsurvαyUG2018SG 5

1117 oxtαnsionGoβGwαiεhtαdGαmpiriФ−lGdistri∞utionG−ndGεroupT∞−sαdG−d−ptivαGdiββαrαnti−lGαvolutionGβorG
jointGФh−nФαGФonstr−inαdGpro∞lαmsUG2018SG 1

1116 kddrαssinεGzrαm−turαGmonvαrεαnФαGwithGnist−nФαG∞−sαdGz−r−mαtαrGkd−pt−tionGinGSrknoUG2018SG

1115 ynGthαGhy∞ridiz−tionGoβGεlo∞−lG−ndGloФ−lGsα−rФhGmαthodsUG2018SGZ]SGZ[]XTZ[_[ 7

1114 kd−pt−tionGoβGzopul−tionGSizαGinGniββαrαnti−lGovolutionGklεorithmdGknGoxpαrimαnt−lGmomp−risonUG
2018SG 2

1113 vTSrknoGoptimiz−tionG−lεorithmsGwithGpopul−tionTwidαGinαrti−UG2018SG[_bSGXXaTX[X 30

1112 niββαrαnti−lGovolutionGklεorithmG–ithG’r−ФkinεGwαФh−nismG−ndGl−Фktr−ФkinεGwαФh−nismUG2018SG_SG[[Y]YT[[Y_a11

1111 kGry∞ridGyptimiz−tionGklεorithmGβorGolαФtriФGwotorGnαsiεnUG2018SG]WXT]Xa

1110 vSrknoGwithGsαmiTp−r−mαtαrG−d−pt−tionGβorGФh−otiФGtimαGsαriαsGprαdiФtionUG2018SG 3

1109 mαllul−rGkrtiβiФi−lGlααGmolonyG−lεorithmGwithGq−ussi−nGdistri∞utionUG2018SG[_YSGZa[T[WX 18

1108 wαt−hαuristiФGoptimiz−tionT∞−sαdGidαntiβiФ−tionGoβGβr−Фtion−lTordαrGsystαmsGundαrGst−∞lαG
distri∞utionGnoisαsUG2018SGZbYSGYZXZTYZYW 9
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1107 kGnovαlGstr−tαεyGβorGthαGФom∞in−tori−lGproduФtionGpl−nninεGpro∞lαmGusinεGintαεαrGv−ri−∞lαsG−ndG
pαrβorm−nФαGαv−lu−tionGoβGrαФαntGoptimiz−tionG−lεorithmsUG2018SG[ZSGYY]TY[Z 8

1106 knGyvαrviαwGonGthαGkppliФ−tionGoβGSαlβTkd−ptivαGniββαrαnti−lGovolutionUG2018SG 1

1105 oSTqzdGknGoββαФtivαGovolution−ryG}αεrαssionGpr−mαworkGwithGq−ussi−nGzroФαssG−ndGkd−ptivαG
Sαεmαnt−tionGStr−tαεyUG2018SGaZ_Ta[Z

1104 ’oolGp−thGεαnαr−tionGβorGβivαT−xisGm−ФhininεGoβG∞lisksGwithG∞−rrαlGФuttαrsUG2019SG]aSGXZWWTXZX[ 5

1103 kGr−ndomGpαrtur∞−tionGmodiβiαdGdiββαrαnti−lGαvolutionG−lεorithmGβorGunФonstr−inαdGoptimiz−tionG
pro∞lαmsUG2019SGYZSG_ZWaT_ZYX 3

1102 kGsαquαnti−lG−lεorithmGportβolioG−ppro−ФhGβorG∞l−ФkG∞oxGoptimiz−tionUG2019SG[[SG]]cT]aW 8

1101 krtiβiФi−lGlααGmolonyGklεorithmGl−sαdGonGxovαlGwαФh−nismGβorGpuzzyGzortβolioGSαlαФtionUG2019SGYaSGc__Tcab 22

1100 p−ultGni−εnosisGsnvαrsαGzro∞lαmsdGSolutionGwithGwαt−hαuristiФsUG2019SG 5

1099 kGmostTSαnsitivαGnααpGlαliαβGxαtworkGβorGsm∞−l−nФαdGml−ssiβiФ−tionUG2019SGZWSGXWcTXYY 87

1098 SαlαФtinεGαvolution−ryG−lεorithmsGβorG∞l−ФkG∞oxGdαsiεnGoptimiz−tionGpro∞lαmsUG2019SGYZSG_]XXT_]ZX 8

1097 niββαrαnti−lGovolutiondGkGsurvαyGoβGthαorαtiФ−lG−n−lysαsUG2019SG[[SG][_T]]b 132

1096 kGnu−lTzopul−tionGovolution−ryGklεorithmGkd−ptinεGtoGmomplαmαnt−ryGovolution−ryGStr−tαεyUG2019
SGZZSGXc]cWW[ 2

1095 wultio∞jαФtivαG∞−Фktr−ФkinεGsα−rФhG−lεorithmdG−ppliФ−tionGtoGpSsUG2019SG]cSGXZXTX]X 6

1094 kGrαviαwGoβGthαGrαФαntGusαGoβGniββαrαnti−lGovolutionGβorGv−rεαTSФ−lαGqlo∞−lGyptimiz−tiondGknG−n−lysisG
oβGsαlαФtαdG−lεorithmsGonGthαGmomGYWXZGvSqyG∞αnФhm−rkGsuitαUG2019SG]WSGXWW[Yb 18

1093 vwlyTnodG−Glinα−rizαdGmon−rФhG∞uttαrβlyGoptimiz−tionG−lεorithmGimprovαdGwithGdiββαrαnti−lG
αvolutionUG2019SGYZSGbWYcTbW[Z 9

1092 ristoriФ−lG−ndGrαuristiФTl−sαdGkd−ptivαGniββαrαnti−lGovolutionUG2019SG[cSGY_YZTY_Z] 40

1091 wultimod−lGyptimiz−tionGonh−nФαdGmoopαr−tivαGmoαvolutionGβorGv−rεαTSФ−lαGyptimiz−tionUG2019SG
[cSGZ]WaTZ]YW 17

1090 wodαlinεG−ndGsimul−tionGoβGimprovαdG−rtiβiФi−lG∞ααGФolonyG−lεorithmGwithGd−t−TdrivαnGoptimiz−tionUG
2019SGcZSGZW]TZYX 7
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1089 moopαr−tivαGniββαrαnti−lGovolutionGpr−mαworkGβorGmonstr−inαdGwultio∞jαФtivαGyptimiz−tionUG2019SG
[cSGYW_WTYWaY 45

1088 niββαrαnti−lGovolutionGwithGlαttαrG−ndGxα−rαstGyptionGβorGpunФtionGyptimiz−tionUG2019SG 3

1087 }−di−lGl−sisGpunФtionGkssistαdGyptimiz−tionGwαthodGwithGl−tФhGsnβillGS−mplinεGmritαrionGβorG
oxpαnsivαGyptimiz−tionUG2019SG 9

1086 {u−tαrnionTl−sαdGl−Фktr−ФkinεGSα−rФhGyptimiz−tionGklεorithmUG2019SG 2

1085 ’woTst−εαGhy∞ridGβlowGshopGsФhαdulinεGonGp−r−llαlG∞−tФhinεGm−ФhinαsGФonsidαrinεG−Gjo∞TdαpαndαntG
dαtαrior−tinεGαββαФtG−ndGnonTidαntiФ−lGjo∞GsizαsUG2019SGb[SGXW]aWX 12

1084 ’hαGXWWTniεitGmh−llαnεαdGklεorithmGjnoXWWUG2019SG 23

1083 ’αstinεGkGwultiTypαr−torG∞−sαdGniββαrαnti−lGovolutionGklεorithmGonGthαGXWWTniεitGmh−llαnεαGβorG
SinεlαGy∞jαФtivαGxumαriФ−lGyptimiz−tionUG2019SG 5

1082 moopαr−tivαGyptimiz−tionGklεorithmGβorGthαGXWWTniεitGmh−llαnεαUG2019SG

1081 wultipopul−tionGyptimiz−tionGβorGwultit−skGyptimiz−tionUG2019SG 6

1080 smprovinεGSrknoGwithGmαntαrT∞−sαdGwut−tionGβorGv−rεαTsФ−lαGyptimiz−tionUG2019SG 7

1079 kG’woTSt−εαGonsαm∞lαGoβGniββαrαnti−lGovolutionG”−ri−ntsGβorGxumαriФ−lGyptimiz−tionUG2019SGaSG]_]W[T]_]Xc 7

1078 niββαrαnti−lGαvolutionGwithGdyn−miФGnαiεh∞ourhoodGlα−rninεGstr−tαεyT∞−sαdGmut−tionGopαr−torsUG
2019SGXcSGX[W 1

1077 }αst−rtG∞−sαdGmollαФtivαGsnβorm−tionGzowαrαdGniββαrαnti−lGovolutionGβorGSolvinεGthαGXWWTniεitG
mh−llαnεαGonGSinεlαGy∞jαФtivαGxumαriФ−lGyptimiz−tionUG2019SG 3

1076 kGnisФrαtαGsmprovαdGkrtiβiФi−lGlααGmolonyGklεorithmGβorGWâ��XGun−ps−ФkGzro∞lαmUG2019SGaSGXW[cbYTXW[ccX 12

1075 kGmultiTo∞jαФtivαGmultiTβ−Фtori−lGαvolution−ryG−lεorithmGwithGrαβαrαnФαTpointT∞−sαdG−ppro−ФhUG2019
SG 5

1074 knG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGtoGoptim−lGmultiTlαvαlGthrαsholdinεGβorGw}sG∞r−inG
im−εαGsαεmαnt−tionUG2019SGXZbSGXXYbYW 45

1073 kGnαwGmut−tionGopαr−torGwithGthαG−∞ilityGtoG−djustGαxplor−tionG−ndGαxploit−tionGβorGnoG−lεorithmUG
2019SG

1072 SuФФαssTristoryGl−sαdGzositionGkd−pt−tionGinGmoTopαr−tionGoβGlioloεyG}αl−tαdGklεorithmsUG2019SGZcT[c 2
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1071 }−nkTl−sαdGqr−vit−tion−lGSα−rФhGklεorithmdG−GxovαlGx−turαTsnspirαdGyptimiz−tionGklεorithmGβorG
–irαlαssGSαnsorGxαtworksGmlustαrinεUG2019SGXXSGaXcTaZ[ 10

1070 StudyGonGεu−r−ntααdGoutputGФonstr−intsGinGthαGlonεGtαrmGjointGoptim−lGsФhαdulinεGβorGthαG
hydropowαrGst−tionGεroupUG2019SGXb]SGXYXWTXYY[ 10

1069 SαlβT−d−ptivαGw}zlsvTnoGβorG_nGro∞otGmultio∞jαФtivαGtr−jαФtoryGpl−nninεUG2019SGXZ_SGXZZTX[[ 9

1068 lαrnst−inTsα−rФhGdiββαrαnti−lGαvolutionG−lεorithmGβorGnumαriФ−lGβunФtionGoptimiz−tionUG2019SGXZbSGXXYbZX 39

1067 niββαrαnti−lGovolutionGinG–irαlαssGmommuniФ−tionsdGkG}αviαwUG2019SGX]SGYc 1

1066 zrαdiФtinεGαββαФtivαGФontrolGp−r−mαtαrsGβorGdiββαrαnti−lGαvolutionGusinεGФlustαrG−n−lysisGoβGo∞jαФtivαG
βunФtionGβα−turαsUG2019SGY]SGXWX]TXWZX 1

1065 ynGthαGoββiФ−ФyGoβGonsαm∞lαGoβGmonstr−intGr−ndlinεG’αФhniquαsGinGSαlβTkd−ptivαGniββαrαnti−lG
ovolutionUG2019SGaSG_Z] 7

1064 qlo∞−lGovolutionGmommαndαdG∞yGvoФ−lizαdGSα−rФhGβorG“nФonstr−inαdGSinεlαGy∞jαФtivαG
yptimiz−tionUG2019SGaSGZ_Y 4

1063 knG−d−ptivαGwαiεhtGvαФtorGεuidαdGαvolution−ryG−lεorithmGβorGprαβαrαnФαT∞−sαdGmultiTo∞jαФtivαG
optimiz−tionUG2019SG[cSGYYWTYZZ 47

1062 Simul−tionToptimiz−tionGmodαlGβorGαstim−tinεGhydr−uliФGФonduФtivitydG−GnumαriФ−lGФ−sαGstudyGoβGthαG
vuGnil−GhydropowαrGst−tionGinGmhin−UG2019SGYaSGY]c]TY_X_ 3

1061 }αsist−nФαG−n−lysisGoβGundαrw−tαrGtowinεGФ−∞lαG∞−sαdGonGovαrsαtGεridUG2019SGXZWWSGWXYW_]

1060 knG−d−ptivαGsurroε−tαG−ssistαdGdiββαrαnti−lGαvolution−ryG−lεorithmGβorGhiεhGdimαnsion−lG
Фonstr−inαdGpro∞lαmsUG2019SGb]SGXW]a]Y 4

1059 momp−r−tivαGstudyGonGp−r−mαtαrGαxtr−ФtionGoβGphotovolt−iФGmodαlsGvi−Gdiββαrαnti−lGαvolutionUG2019
SGYWXSGXXYXXZ 31

1058 kGpopul−tionGαntropyG∞−sαdG−d−pt−tionGstr−tαεyGβorGdiββαrαnti−lGαvolutionUG2019SG 2

1057 SαlβT−d−ptivαGdu−lTstr−tαεyGdiββαrαnti−lGαvolutionG−lεorithmUG2019SGX[SGαWYYYaW_ 2

1056 kd−ptivαGkTtourn−mαntGmut−tionGsФhαmαGβorGdiββαrαnti−lGαvolutionUG2019SGb]SGXW]aa_ 3

1055 smprovαdGSαlβT−d−ptivαGSα−rФhGoqu−tionT∞−sαdGkrtiβiФi−lGlααGmolonyGklεorithmGwithGФompαtitivαG
loФ−lGsα−rФhGstr−tαεyUG2019SG]XSGXWW]bY 10

1054 nααpGvα−rninεGyptimiz−tionG’−sksG−ndGwαt−hαuristiФGwαthodsUG2019SGX_bSGXb]TYXb 1
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1053 SαlβT−d−ptinεGsαlβTorε−nizinεGmiεr−tinεG−lεorithmUG2019SG]XSGXWW]cZ 7

1052 knG−rtiβiФi−lG∞ααGФolonyG−lεorithmGwithGv−ri−∞lαGnαiεh∞orhoodGsα−rФhG−ndGt−∞uGlistGβorGlonεTtαrmG
Ф−rpoolinεGpro∞lαmGwithGtimαGwindowUG2019SGb]SGXW]bX[ 11

1051 knGimprovαdG−d−ptivαGdiββαrαnti−lGαvolutionGoptimizαrGβorGnonTФonvαxGoФonomiФGnisp−tФhG
zro∞lαmsUG2019SGb]SGXW]b_b 14

1050 kGniββαrαnti−lGovolutionGklεorithmGl−sαdGonGwultiTzopul−tionGβorGoФonomiФGnisp−tФhGzro∞lαmsG
–ithG”−lvαTzointGoββαФtsUG2019SGaSGc]]b]Tc]_Wc 18

1049 xαutr−lGthαoryG∞−sαdGmut−tionGopαr−torGβorGniββαrαnti−lGovolution−ryG−lεorithmsGtoGαnh−nФαG
popul−tionGdivαrsityUG2019SG]_ZSGW]YWa_

1048 kGpro∞lαmGdαФompositionG−ppro−ФhGβorGl−rεαTsФ−lαGεlo∞−lGoptimiz−tionGpro∞lαmsUG2019SG]ZaSGW]YWZX

1047 Surroε−tαTkssistαdGovolution−ryGpr−mαworkGwithGkd−ptivαGunowlαdεαG’r−nsβαrGβorGwultiTt−skG
yptimiz−tionUG2019SGXTX 14

1046 knGonαrεyToββiФiαntGz−rtitionTl−sαdGpr−mαworkG–ithGmontinuousGkntGmolonyGyptimiz−tionGβorG
’−rεαtG’r−ФkinεGinGwo∞ilαGSαnsorGxαtworksUG2019SGXTX[ 4

1045 knGonh−nФαdGwultiTzopul−tionGonsαm∞lαGniββαrαnti−lGovolutionUG2019SG

1044 ysФill−tinεG“TSh−pαdGlodyGβorG“ndαrw−tαrGziαzoαlαФtriФGonαrεyGr−rvαstαrGzowαrGyptimiz−tionUG
2019SGXWSG 4

1043 kGwultiplαGnivαrsityTnrivαnGlr−inGStormGyptimiz−tionGklεorithmG–ithGkd−ptivαGz−r−mαtαrsUG2019SG
aSGXY_baXTXY_bbb 14

1042 yptim−lGnαsiεnGoβGz−ssivαGmontrolGoβGSp−ФαG’αthαrαdTxαtGm−pturαGSystαmUG2019SGaSGXZXZbZTXZXZc[ 7

1041 xαiεh∞orTsnduФtionG−ndGzopul−tionTnispαrsionGinGniββαrαnti−lGovolutionGklεorithmUG2019SGaSGX[_Z]bTX[_Zab 4

1040 ovαntTtriεεαrαdG−d−ptivαGβ−ultGαstim−tionGβorG’TSGβuzzyGsystαmsGwithG−Фtu−torGβ−ultsUG2019SG

1039 m−us−lGsnβαrαnФαGoβGyptim−lGmontrolG–−tαrGvαvαlG−ndGsnβlowGinG}αsαrvoirGyptim−lGypαr−tionG“sinεG
puzzyGmoεnitivαGw−pUG2019SGXXSGYX[a 4

1038 snsiεhtGintoG’hrααTmoordin−tαGkluminumGSpαФiαsGonGoth−nolTtoTylαβinGmonvαrsionGovαrG SwT]G
 αolitαsUG2019SG]bSGXbW_XTXbW_b 27

1037 kGniββαrαnti−lGovolutionTyriαntαdGzruninεGxαur−lGxαtworkGwodαlGβorGl−nkruptФyGzrαdiФtionUG2019SG
YWXcSGXTYX 16

1036 kGβ−ilurαGrαmαm∞αrTdrivαnGsαlβT−d−ptivαGdiββαrαnti−lGαvolutionGwithGtopT∞ottomGstr−tαεyUG2019SG[]SGXTX[ 5
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1035 kGziαzoαlαФtriФGStiФkTSlipGx−nopositioninεGSt−εαG–ithG“ltr−TriεhGvo−dGm−p−ФityG}α−lizinεG∞yG
nαФouplinεGthαGnrivinεG−ndGwovinεG“nitsUG2019SGaSGX[YbW_TX[YbXZ 6

1034 riεhGpαrβorm−nФαGsiliФonT∞−sαdGqαSnGpâ��iâ��nGphotodαtαФtorsGβorGshortTw−vαGinβr−rαdG−ppliФ−tionUG
2019SGYbSGXYb]WX 9

1033 rαlpαrG−ndGαquiv−lαntGo∞jαФtivαGdiββαrαntGαvolutionGβorGФonstr−inαdGoptimis−tionUG2019SG 3

1032 wodiβiαdGvTSrknoGβorGSinεlαGy∞jαФtivαG}α−lTz−r−mαtαrGyptimiz−tionUG2019SG 5

1031 ry∞ridGp−r−mαtαrG−d−pt−tionGstr−tαεyGβorGdiββαrαnti−lGαvolutionGtoGsolvαGrα−lTworldGpro∞lαmsUG2019SG

1030 knGkd−ptivαGz−r−mαtαrG’uninεGStr−tαεyGβorGw−nyTo∞jαФtivαGovolution−ryGklεorithmUG2019SG 1

1029 z−r−mαtαrGαstim−tionGoβGphotovolt−iФGmodαlsGwithGmαmαtiФG−d−ptivαGdiββαrαnti−lGαvolutionUG2019SG
XcWSG[_]T[a[ 76

1028 {u−ntumGniββαrαnti−lGovolutiondG−nGsnvαstiε−tionUG2019SG 0

1027  oninεGsα−rФhGusinεG−GhypαrThαuristiФG−lεorithmUG2019SG_YSGX 4

1026 GKαt−KGïmynodGkGniββαrαnti−lGovolutionG–ithGKαt−KGïm−uФhyGypαr−torGβorGqlo∞−lGxumαriФ−lG
yptimiz−tionUG2019SGaSGbb]XaTbb]ZZ 5

1025 lαnФhm−rkinεGthαGrαεionGlα−rninεT∞−sαdGtknoGonGnoisαlαssGβunФtionsUG2019SG

1024 qroupT∞−sαdGkd−ptivαGniββαrαnti−lGovolutionGporGmh−nФαGmonstr−inαdGzortβolioGyptimiz−tionG“sinεG
l−nkGnαpositG−ndGl−nkGvo−nUG2019SG 2

1023 nsSrGklεorithmGSolvinεGthαGmomGYWXcGXWWTniεitGmh−llαnεαUG2019SG 3

1022 “ndαrαstim−tionTkssistαdGqlo∞−lTvoФ−lGmoopαr−tivαGniββαrαnti−lGovolutionG−ndGthαGkppliФ−tionGtoG
zrotαinGStruФturαGzrαdiФtionUGIEEE Transactions on Evolutionary ComputationSG2020SGY[SG]Z_T]]W 15.6 12

1021 kGhiεhTαββiФiαnФyG−d−ptivαG−rtiβiФi−lG∞ααGФolonyG−lεorithmGusinεGtwoGstr−tαεiαsGβorGФontinuousG
optimiz−tionUG2019SG]WSGXWW][c 21

1020 kG“niv−ri−tαGw−rεin−lGnistri∞utionG}αs−mplinεGniββαrαnti−lGovolutionGklεorithmGwithG
wultiTwut−tionGStr−tαεyUG2019SG

1019 kGβluФtu−ntGpopul−tionGstr−tαεyGβorGdiββαrαnti−lGαvolutionUG2019SGX 5

1018 niββαrαnti−lGovolution−ryGwultiTt−skGyptimiz−tionUG2019SG 6
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1017 nu−lTSu∞popul−tionG−sGrαФiproФ−lGoption−lGαxtαrn−lG−rФhivαsGβorGdiββαrαnti−lGαvolutionUG2019SGX[SGαWYYYXWZ

1016 UGIEEE Transactions on Evolutionary ComputationSG2019SGXTX 15.6 8

1015 mritiФ−lGov−lu−tionGoβGwαt−hαuristiФGklεorithmsGβorG–αiεhtGwinimiz−tionGoβG’russGStruФturαsUG2019SG
]SG 6

1014 wultio∞jαФtivαGdiββαrαnti−lGαvolutionGαnh−nФαdGwithGprinФiplαGФomponαntG−n−lysisGβorGФonstr−inαdG
optimiz−tionUG2019SG]WSGXWW]aX 8

1013 SimplαxGqu−ntumT∞αh−vαdGp−rtiФlαGsw−rmGoptimiz−tionG−lεorithmGwithG−ppliФ−tionGtoGαФoloεiФ−lG
opαr−tionGoβGФ−sФ−dαGhydropowαrGrαsαrvoirsUG2019SGb[SGXW]aX] 27

1012 wultio∞jαФtivαGwultiβ−Фtori−lGypαr−tionGyptimiz−tionGβorGmontinuousGknnα−linεGzroduФtionG
zroФαssUG2019SG]bSGXcX__TXcXab 17

1011 nyn−miФGmoopαr−tivαGmoαvolutionGβorGv−rεαGSФ−lαGyptimiz−tionUGIEEE Transactions on Evolutionary 
ComputationSG2019SGYZSGcZ]Tc[b 15.6 21

1010 kФФαlαr−tinεGv−rεαTSФ−lαGwultio∞jαФtivαGyptimiz−tionGvi−Gzro∞lαmG}αβormul−tionUGIEEE Transactions 
on Evolutionary ComputationSG2019SGYZSGc[cTc_X 15.6 78

1009 SpααdGupGdiββαrαnti−lGαvolutionGβorGФomput−tion−llyGαxpαnsivαGprotαinGstruФturαGprαdiФtionG
pro∞lαmsUG2019SG]WSGXWW[cZ 8

1008 kd−ptivαGniββαrαnti−lGovolutionGwithGolitαGyppositionTl−sαdGvα−rninεG−ndGitsGkppliФ−tionGtoG
’r−ininεGkrtiβiФi−lGxαur−lGxαtworksUG2019SGX_[SGYYaTY[Y 7

1007 onh−nФαdGεlo∞−lGoptimiz−tionGmαthodsG−ppliαdGtoGФomplαxGβishαriαsGstoФkG−ssαssmαntGmodαlsUG
2019SGaaSG]WT__ 1

1006 smplαmαnt−tionGoβGsαlβG−d−ptivαGmut−tionGβ−ФtorG−ndGФrossTovαrGpro∞−∞ilityG∞−sαdGdiββαrαnti−lG
αvolutionG−lεorithmGβorGnodαGloФ−liz−tionGinGwirαlαssGsαnsorGnαtworksUG2019SGXYSG[_cT[ab 12

1005 pindinεGriεhTnimαnsion−lGnTyptim−lGnαsiεnsGβorGvoεistiФGwodαlsGvi−Gniββαrαnti−lGovolutionUG2019SGaSGaXZZTaX[_11

1004 mrossTФumul−tivαGrαsidu−lGαntropyT∞−sαdGmαdiФ−lGim−εαGrαεistr−tionGvi−Ghy∞ridGdiββαrαnti−lGsα−rФhG
−lεorithmUG2019SGYcSGaWXTaXW 3

1003 zrαdiФtionGoβGxαtworkG’r−ββiФGoβGSm−rtGmitiαsGl−sαdGonGnoTlzGxαur−lGxαtworkUG2019SGaSG]]bWaT]]bX_ 23

1002 kGnovαlGsαlβT−d−ptivαGhy∞ridGmultiTo∞jαФtivαGmαt−ThαuristiФGβorGrαli−∞ilityGdαsiεnGoβGtrussαsGwithG
simult−nαousGtopoloεySGsh−pαG−ndGsizinεGoptimis−tionGdαsiεnGv−ri−∞lαsUG2019SG_WSGXcZaTXc]] 9

1001 puzzyGnαiεh∞orhoodT∞−sαdGdiββαrαnti−lGαvolutionGwithGoriαnt−tionGβorGnonlinα−rGαqu−tionGsystαmsUG
2019SGXbYSGXW[ac_ 20

1000 knGsmprovαdGolαФtrom−εnαtiФGpiαldGyptimiz−tionGβorGthαGqlo∞−lGyptimiz−tionGzro∞lαmsUG2019SG
YWXcSG_a]cXW_ 3
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999 monβinαdGtα−ФhinεTlα−rninεT∞−sαdGoptimiz−tionGwithGv−ri−∞lαGsα−rФhGstr−tαεiαsGβorGФontinuousG
optimiz−tionUG2019SG]WWSGZ[T[a 7

998 S−tαllitαGsm−εαGnαTxoisinεG–ithGr−rrisGr−wksGwαt−GrαuristiФGyptimiz−tionGklεorithmG−ndGsmprovαdG
kd−ptivαGqαnαr−lizαdGq−ussi−nGnistri∞utionG’hrαsholdGpunФtionUG2019SGaSG]a[]cT]a[_b 52

997 SαlβT−d−ptivαGmut−tionGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonGp−rtiФlαGsw−rmGoptimiz−tionUG2019
SGbXSGXW][c_ 45

996 niββαrαnti−lGovolutionG–ithGkd−ptivαGquidinεGwαФh−nismGl−sαdGonGrαuristiФG}ulαsUG2019SGaSG]bWYZT]bW[W 5

995 }o∞ustGmultiTusαrGdαtαФtionG∞−sαdGonGhy∞ridGqrαyGwolβGoptimiz−tionUG2019SGZZSGα]YaZ 2

994 Surroε−tαTεuidαdGdiββαrαnti−lGαvolutionG−lεorithmGβorGhiεhGdimαnsion−lGαxpαnsivαGpro∞lαmsUG2019SG
[bSGYbbTZXX 41

993 z−r−mαtαrGmom∞in−tionGpr−mαworkGβorGthαGniββαrαnti−lGovolutionGklεorithmUG2019SGXYSGaX 3

992 oxtαrn−lGriαr−rФhiФ−lGkrФhivαGl−sαdGniββαrαnti−lGovolutionUG2019SGa]TbX

991 wultio∞jαФtivαGβα−turαGsαlαФtionGβorGmiФro−rr−yGd−t−Gvi−Gdistri∞utαdGp−r−llαlG−lεorithmsUG2019SGXWWSGc]YTcbX 25

990 kGmomput−tion−lGβr−mαworkGtoGdαsiεnGoptim−llyGlo−dαdGsupαrФ−vit−tinεGhydroβoilsG∞yGdiββαrαnti−lG
αvolutionG−lεorithmG−ndG−GnαwGvisФousGliβtinεGlinαGmαthodUG2019SGXZZSGYbTZb 3

989 riαr−rФhiФ−lGdiββαrαnti−lGαvolutionG−lεorithmGФom∞inαdGwithGmultiTФrossGopαr−tionUG2019SGXZWSGYa_TYcY 20

988 nαvαlopinεGoptim−lGpoliФiαsGβorGrαsαrvoirGsystαmsGusinεG−GmultiTstr−tαεyGoptimiz−tionG−lεorithmUG
2019SGbWSGbbbTcWZ 22

987 moopαr−tivαGm−rryinεGmontrolGβorGwultiTovolution−ryGwo∞ilαG}o∞otsGinG“nknownGonvironmαntsUG
2019SGbSGYcb 6

986 smprovinεG∞−Фktr−ФkinεGsα−rФhG−lεorithmGwithGv−ri−∞lαGsα−rФhGstr−tαεiαsGβorGФontinuousG
optimiz−tionUG2019SGbWSG]_aT]ab 13

985 moopαr−tivαGdiββαrαnti−lGαvolutionGβr−mαworkGwithGutilityT∞−sαdG−d−ptivαGεroupinεGβorGl−rεαTsФ−lαG
optimiz−tionUG2019SGXXSGX_babX[WXcbZ[X_ 0

984 ox−mplαsGoβGonh−nФinεGyptimiz−tionGklεorithmsUG2019SG[aTaW

983 wultiTo∞jαФtivαGyptimiz−tionTl−sαdG“pd−tinεGoβGzrαdiФtionsGnurinεGoxФ−v−tionUG2019SGXccTY[X 0

982 lioTinspirαdGФomput−tiondG–hαrαGwαGst−ndG−ndGwh−tNsGnαxtUG2019SG[bSGYYWTY]W 264
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981 knФnoGwithGq−ussi−nGnistri∞utionGβorGxumαriФ−lGyptimiz−tionGzro∞lαmUG2019SG

980 kGzsGФontrollαrGoptimizαdGwithGmodiβiαdGdiββαrαnti−lGαvolutionG−lεorithmGβorGspααdGФontrolGoβGlvnmG
motorUG2019SG_WSGXZ]TX[b 12

979 riεhTzαrβorm−nФαGwodαllinεG−ndGSimul−tionGβorGliεGn−t−GkppliФ−tionsUG2019SG 2

978 onh−nФαdGnirαФtαdGniββαrαnti−lGovolutionGklεorithmGβorGSolvinεGmonstr−inαdGonεinααrinεG
yptimiz−tionGzro∞lαmsUG2019SGXWSGXTYb 25

977 krtiβiФi−lGlααGmolonyGklεorithmGmom∞inαdG–ithGzrαviousGSuФФαssβulGSα−rФhGoxpαriαnФαUG2019SGaSGZ[ZXbTZ[ZZY 3

976 krtiβiФi−lGxαur−lGxαtworkGyptim−lGwodαlinεG−ndGyptimiz−tionGoβG“k”Gwα−surαmαntsGβorGwo∞ilαG
mommuniФ−tionsG“sinεGthαGvTSrknoGklεorithmUG2019SG_aSG[WYYT[WZX 21

975 srno’lydGkGxovαlGyptimiz−tionGwαthodGoβGwultiTl−tФhGSu∞t−sksGz−r−llαlTry∞ridGoxαФutionGmloudG
SαrviФαGmompositionGβorGmloudGw−nuβ−ФturinεUG2019SGYWXcSGXTYX 4

974 ’woTl−yαrG−d−ptivαGsurroε−tαT−ssistαdGαvolution−ryG−lεorithmGβorGhiεhTdimαnsion−lG
Фomput−tion−llyGαxpαnsivαGpro∞lαmsUG2019SGa[SGZYaTZ]c 15

973 ry∞ridGqαnαtiФGqrαyG–olβGklεorithmGβorGv−rεαTSФ−lαGqlo∞−lGyptimiz−tionUG2019SGYWXcSGXTXb 23

972 kGmodiβiαdGp−rtiФlαGsw−rmGoptimiz−tionG−lεorithmG∞−sαdGonGvαloФityGupd−tinεGmαФh−nismUG2019SGXWSGb[aTb__ 12

971 kGxαiεh∞orhoodTkssistαdGpr−mαworkGβorGniββαrαnti−lGovolutionUG2019SGaSG[[ZZbT[[Z]b 2

970 niββαrαnti−lGαvolutionGwithG−d−ptivαGmαФh−nismGoβGpopul−tionGsizαG−ФФordinεGtoGФurrαntGpopul−tionG
divαrsityUG2019SG]WSGXWW]Xc 29

969 knGoββiФiαntGry∞ridGyptimiz−tionGkppro−ФhG“sinεGkd−ptivαGolitistGniββαrαnti−lGovolutionG−ndG
SphαriФ−lG{u−dr−tiФGStααpαstGnαsФαntG−ndGstsGkppliФ−tionGβorGmlustαrinεUG2019SGYWXcSGXTX] 2

968 smprovinεGOXRXPGФov−ri−nФαGm−trixG−d−pt−tionGαvolutionGstr−tαεydGkGsimplαGyαtGαββiФiαntG−ppro−ФhUG
2019SG 6

967 knG−uεmαntαdG−nim−lGmiεr−tionGoptimiz−tionG−lεorithmGusinεGworstGsolutionGαlimin−tionG−ppro−ФhG
inGthαG∞−ФkdropGoβGdiββαrαnti−lGαvolutionUG2019SGXYSGYaZTZWZ 4

966 kФФur−ФyGoβGp−r−mαtαrGαstim−tionGβorG−utoTrαεul−toryGtr−nsФription−lGβααd∞−ФkGloopsGβromGnoisyG
d−t−UG2019SGX_SGYWXbWc_a 24

965 knGsndividu−lG−ndGwodαlTl−sαdGyββsprinεGqαnαr−tionGStr−tαεyGβorGovolution−ryGwultio∞jαФtivαG
yptimiz−tionUG2019SGaSGZ[_a]TZ[_b_ 2

964 kGp}km’kvGnsSm}o’oGp}km’“}oGxo’–y}uGwynovGpy}GrsS’y}™Gwk’mrsxqGypGxk’“}kvv™G
p}km’“}onG}oSo}”ys}SUG2019SGYaSGXc[WWWb 23
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963 lurstGdαtαФtionG−ndGloФ−liz−tionGinGw−tαrGpipαlinαsG∞−sαdGonG−nGαxtαndαdGdiββαrαnti−lGαvolutionG
−lεorithmUG2019SGYXSG]cZT_W_ 5

962 kGmultiTrolαG∞−sαdGdiββαrαnti−lGαvolutionUG2019SG]WSGXWW]Wb 21

961 knGαββiФiαntGФh−otiФGmut−tivαGmothTβl−mαTinspirαdGoptimizαrGβorGεlo∞−lGoptimiz−tionGt−sksUG2019SG
XYcSGXZ]TX]] 142

960 kGεrαyGwolβGoptimizαrGusinεGq−ussi−nGαstim−tionGoβGdistri∞utionG−ndGitsG−ppliФ−tionGinGthαGmultiT“k”G
multiTt−rεαtGur∞−nGtr−ФkinεGpro∞lαmUG2019SGabSGY[WTY_W 47

959 kd−ptivαGФomprαhαnsivαGlα−rninεGp−rtiФlαGsw−rmGoptimiz−tionGwithGФoopαr−tivαG−rФhivαUG2019SGaaSG]ZZT][_ 23

958 vonεTtαrmGjointGsФhαdulinεGoβGhydropowαrGst−tionGεroupGinGthαGuppαrGrα−ФhαsGoβGthαG™−nεtzαG}ivαrG
usinεGp−rtitionGp−r−mαtαrG−d−pt−tionGdiββαrαnti−lGαvolutionUG2019SGbXSGXTXZ 18

957 kGqαnαr−lGSαlαФtionGwαthodGβorGwut−tionGStr−tαεyGinGniββαrαnti−lGovolutionUG2019SGX]YTX_X

956 knGindividu−lGdαpαndαntGmultiTФolonyG−rtiβiФi−lG∞ααGФolonyG−lεorithmUG2019SG[b]SGXX[TX[W 28

955 rk}nTnodGriαr−rФhiФ−lGk}ФhivαGl−sαdGwut−tionGStr−tαεyG–ithGnαpthGsnβorm−tionGoβGovolutionGβorG
thαGonh−nФαmαntGoβGniββαrαnti−lGovolutionGonGxumαriФ−lGyptimiz−tionUG2019SGaSGXYbZYTXYb][ 41

954 smprovinεGthαGpαrβorm−nФαGoβGβα−turαGsαlαФtionG−ndGd−t−GФlustαrinεGwithGnovαlGεlo∞−lGsα−rФhG−ndG
αlitαTεuidαdG−rtiβiФi−lG∞ααGФolonyG−lεorithmUG2019SGa]SG]XbcT]YY_ 8

953
Sp−ti−lGp−ttαrnG−n−lysisG−ndGprαdiФtionGoβGβorαstGβirαGusinεGnαwGm−ФhinαGlα−rninεG−ppro−ФhGoβG
wultiv−ri−tαGkd−ptivαG}αεrαssionGSplinαsG−ndGniββαrαnti−lGplowαrGzollin−tionGoptimiz−tiondGkGФ−sαG
studyG−tGv−oGm−iGprovinФαGO”iαtGx−mPUG2019SGYZaSG[a_T[ba

44

952 wultiTvα−dαrGmomprαhαnsivαGvα−rninεGz−rtiФlαGSw−rmGyptimiz−tionGwithGkd−ptivαGwut−tionGβorG
oФonomiФGvo−dGnisp−tФhGzro∞lαmsUG2019SGXYSGXX_ 11

951 momput−tion−lGsntαlliεαnФαG−ndGsntαlliεαntGSystαmsUG2019SG 1

950 ovolvinεGnαur−lGnαtworksGusinεG∞irdGsw−rmG−lεorithmGβorGd−t−GФl−ssiβiФ−tionG−ndGrαεrαssionG
−ppliФ−tionsUG2019SGYYSGXZXaTXZ[] 19

949 {“kx’svoG’}kxSpy}wGsxGS’}“m’“}kvGlsysxpy}wk’smSGz}ylvowSUG2019SG_SGYcT[Z 0

948 momp−risonGoβGrαФαntG−lεorithmsGβorGm−nyTo∞jαФtivαGoptimis−tionGoβG−nG−utomotivαGβloorTβr−mαUG
2019SGbWSGXa_ 18

947 ll−nkGp−εαUG2019SGXWSGm[Tm[

946 StudyGonGthαGoptimis−tionG−∞ilityGoβGn−tur−lGsαlαФtionGmαФh−nismUG2019SGXYSGXZ_
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945 kGmodiβiαdGεr−vit−tion−lGsα−rФhG−lεorithmG−ndGitsG−ppliФ−tionGinGliβαtimαm−ximiz−tionGoβGwirαlαssG
sαnsorGnαtworksUG2019SGYaSG[W]]T[W_c 1

944 lokαhGoββαФtGinGsm−εαsGonGy∞jαФtsGl−sαdGonG“sαrGsntαrαstUG2019SG

943 }αvist−Gs∞αro−mαriФ−n−GdαG’αФnoloεˆ›−sGdαlGkprαndiz−jαGOsoooT}s’kPGOv−tinTkmαriФ−nGvα−rninεG
’αФhnoloεiαsGtourn−lPGSoФiαtyGsnβorm−tionUG2019SGX[SGmYTmY

942 kGmultiplαGФonstr−intsGmodiβiαdG−rtiβiФi−lGpotαnti−lGβiαldG−lεorithmGβorGФomplαxGdyn−miФG
αnvironmαntUG2019SG

941 smkwvGYWXcGzrαβ−ФαUG2019SG

940 }−di−tionGp−ttαrnGdαsiεnG∞yGusinεGZnGprintαdGlr−εεGstruФturαsUG2019SG

939 pα−turαTSαlαФtαdG−ndGTzrαsαrvαdGS−mplinεGβorGriεhTnimαnsion−lGStrα−mGn−t−GSumm−ryUG2019SG

938 niββαrαnti−lGovolutionG’hrouεhG”−ri−∞lαGxαiεh∞orhoodGSα−rФhGβorGmonstr−inαdG}α−lTz−r−mαtαrG
yptimiz−tionGzro∞lαmsUG2019SG 0

937 kGwultiTpopul−tionGrαlpαrG−ndGoquiv−lαntGy∞jαФtivαGniββαrαnti−lGovolutionGklεorithmUG2019SG 1

936 sntαlliεαntGnαsiεnGoβGrydr−uliФGw−niβoldGlloФkGl−sαdGonGqαnαtiФGklεorithmUG2019SG

935 niββαrαnti−lTovolutionTl−sαdGqαnαr−tivαGkdvαrs−ri−lGxαtworksGβorGodεαGnαtαФtionUG2019SG 8

934 qαoεr−phiФGrintsGβorGz−ssphr−sαGkuthαntiФ−tionUG2019SG 1

933 rowG}αεul−tionsGoβGS−βαtyTmritiФ−lGSoβtw−rαGkββαФtG’αФhniФ−lGnα∞tUG2019SG 0

932 pr−mαTthαorαtiФGzrαФodinεG−ndGlα−mβorminεGnαsiεnGβorG}o∞ustGmm–−vαGmh−nnαlGostim−tionUG
2019SG

931 kd−ptivαGzrαdiФtivαGwodαlinεGβorGSupplyGmh−insUG2019SG

930 y∞sαrvαrT∞−sαdGrâ��GmontrollαrGnαsiεnGβorGnisФrαtαTtimαGxonlinα−rGSystαmGwithGwixαdG’imαTdαl−yUG
2019SG

929 }αsα−rФhGonGzroεr−mGmodαGwininεGwαthodUG2019SG

928 kw−rdGoβGthαGlαstGz−pαrGonGoФoloεiФ−lG”αhiФlαsUG2019SG
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927 luriαdTridεαTw−vαεuidαG’ypαGq−snkszVsnzGwαm∞r−nαGnistri∞utαdT}αβlαФtorGv−sαrsGβorG}αduФtionG
oβGniββαrαnti−lG}αsist−nФαUG2019SG

926 kG’αr−hαrtzGwultiTl−ndGwαt−m−tαri−lGwodul−torGl−sαdGonGthαGzh−sαG’r−nsitionGzrinФiplαGoβG
”−n−diumGnioxidαUG2019SG

925 zrαsФri∞αdGzαrβorm−nФαGmontrolGoβGoulαrTv−εr−nεαGSystαmGwithG“nknownGnα−dTzonαG−ndG“nФαrt−inG
nistur∞−nФαsUG2019SG

924 }yxαtdG}α−lTtimαG}−nεαTonlyGsndoorGvoФ−liz−tionGvi−GSt−ФkαdGlidirαФtion−lGvS’wGwithG}αsidu−lG
kttαntionUG2019SG 9

923 [’itlαGp−εαGiiiéUG2019SG

922 snβαrrinεGwαt−modαlG}αl−x−tionsGl−sαdGonGStruФtur−lGz−ttαrnsGtoGSupportGwodαlGp−miliαsUG2019SG 1

921 SαtGz−rtitionGwodul−tionUG2019SG 4

920 kGzroεrαssivαGl−ФkεroundG“pd−tinεGl−sαdGmodinεGSФhαmαGβorGSurvαill−nФαG”idαosUG2019SG 0

919 vowGvossGwiФrostruФturαGyptiФ−lGpi∞αrG}αβr−ФtivαGsndαxGSαnsorG∞−sαdGonGSurβ−ФαGzl−smonG
}αson−nФαUG2019SG

918 kGmomp−r−tivαGkn−lysisGoβG{u−ntumGsnspirαdGovolution−ryGklεorithmGwithGniββαrαnti−lGovolutionSG
ovolution−ryGStr−tαεyG−ndGz−rtiФlαGSw−rmGyptimiz−tionUG2019SG

917 mSTnodGniββαrαnti−lGovolutionGwithGmoopαr−tivαGStr−tαεyGβorGnumαriФ−lGoptimiz−tionUG2019SG 1

916 ”idαoGStrα−minεGusinεGSФ−l−∞lαG”idαoGmodinεGovαrGypportunistiФGxαtworksUG2019SG

915 zriv−ФyGzrαsαrv−tionGβorGxαtworkG’r−ββiФGml−ssiβiФ−tionUG2019SG

914 –hittlαGsndαxGzoliФyGβorGwultiФh−nnαlGSФhαdulinεGinG{uαuαinεGSystαmsUG2019SG 4

913 kuthorGindαxUG2019SG

912 kutoT}αtouФhαrOk}’Pâ��kGpr−mαworkGβorGl−ФkεroundG}αpl−ФαmαntG−ndGporαεroundGkdjustmαntUG
2019SG

911 wαm∞r−nαGSystαmT∞−sαdGyptimiz−tionGklεorithmGβorGxumαriФGyptimiz−tionGzro∞lαmUG2019SG

910 UG2019SG 1
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909 knGyptim−lGzroФαdurαGoβGqunG–α−ponGSystαmGkliεnmαntUG2019SG

908 smpαd−nФαGwα−surαmαntGonGsnduФtivαGzowαrG’r−nsβαrGSystαmsUG2019SG 5

907 ’r−nsp−rαntGoT”otinεGdkppGl−sαdGonG–−vαsGlloФkФh−inG−ndG}snoGv−nεu−εαUG2019SG 3

906 wultiTo∞jαФtivαGyptimiz−tionGinGpluidâ��StruФturαGsntαr−ФtionUG2019SGYXaTY[c

905 StudyGonGkФФumul−tionGoββαФtGoβGwultiplαGviεhtninεGsmpulsαGonG”αεαt−∞lαGyilTz−pαrGsnsul−tionUG
2019SG

904 winGxormGp−ilurαG”αФtorGquidαdG™iαldGyptimiz−tionGwαthodGβorGx−nomαtαrGS}kwGnαsiεnUG2019SG 1

903 ’hαG{“k’}oGstruФturαdGknGαββiФiαntG−ppro−ФhGtoGt−ФklinεGthαGstruФturαG∞i−sGinGniββαrαnti−lG
ovolutionUG2019SG 3

902 UG2019SGXaSGXXZbTXX[]

901 voεistiФsGsαrviФαGqu−lityGαv−lu−tionGoβGФrossG∞ordαrGαTФommαrФαGopαr−torsdG−Gmultil−yαrGβr−mαworkG
−n−lysisGinGdiεit−lGshoppinεGm−rkαtUG2019SG

900 wo∞ilαG}o∞otGvoФ−liz−tionGwithG}αinβorФαmαntGvα−rninεGw−pG“pd−tαGnαФisionG−idαdG∞yG−nGk∞solutαG
sndoorGzositioninεGSystαmUG2019SG 3

899 Sαvαr−lGsmport−ntG“nitG}ootG’αstsUG2019SG 0

898 kn−lysisGoβGp−ФtorsGkββαФtinεG’hαGSuФФαssGoβG’hαG“sαGoβGkФ−dαmiФGsnβorm−tionGSystαmsGynGvαФturαrG
“sαrsdGkGm−sαGStudyGoβGSriwij−y−G“nivαrsityUG2019SG 0

897 knG−ФtivαGФαllTtoTФαllG∞−l−nФinεGФirФuitGwithGpl−n−rGФouplαdGinduФtorsGβorGsαriαsGФonnαФtαdG∞−ttαriαsUG
2019SG

896 ”αryGriεhG’hrouεhputGsntαrnαtGoβG’hinεsGxαtworksGwithGKuKG−ФФαssGpointsG−ndGKuKGdαviФαsUG2019SG

895 UG2019SG 0

894 monstruФtionsGoβG’woTnimαnsion−lGlin−ryG Tmomplαmαnt−ryGkrr−yGz−irsUG2019SG 7

893 zqS}o’GYWXcGkuthorGsndαxUG2019SG

892 nαsiεnG−ndGp−∞riФ−tionGoβGklq−ksT∞−sαdGXUbα”GSФhottkyGSol−rGmαllUG2019SG 2
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891 SαnsorG−sG−GSolutiondG}αФαntGzroεrαssGinGsntαlliεαntGSαnsorsGnαvαlopmαntUG2019SG

890 kββili−tαGzl−nGoβGthαGsoooGxuФlα−rG−ndGzl−sm−GSФiαnФαsGSoФiαtyUG2019SG[aSGm[Tm[

889 wultisФ−lαGmoopαr−tivαGniββαrαnti−lGovolutionGklεorithmUG2019SGYWXcSG]Y]cXYc 4

888 kGd−t−TdrivαnG−ppro−ФhGβorGβ−tiεuαT∞−sαdGindividu−lG∞l−dαGpitФhGФontrollαrGsαlαФtionGβromGwindG
ФonditionsUG2019SG 1

887 soooGmontrolGSystαmsGSoФiαtyUG2019SG_[SGmZTmZ

886 zowαrGSpαФtr−lGnαnsityGostim−tionG“sinεGSt−tistiФ−lGSmoothinεGoβGthαGvinα−rGniββαrαnФαGwodαlG
z−r−mαtαrsGoβGthαG}−ndomG’imαGSαriαsUG2019SG

885 [snsidαGβrontGФovαréUG2019SG_SGФYTФY

884 [’itlαGp−εαGiéUG2019SG

883 yptiФ−llyGpro∞inεGpiФomαtαrTrαsolvαdGphotoTdyn−miФsGoβGsolidGsurβ−ФαsUG2019SGYWXcSGXYTX_

882 cGw−rФhGYWX_GSol−rGoФlipsαGoββαФtsGpYGv−yαrGzα−kGolαФtronGnαnsityG−tGmonjuε−tαGzointsGovαrG
Southα−stGksi−G}αεionUG2019SG 0

881 kppliФ−tionsGlαh−viorGoβGmoαxistαnФαGv’oTpnnV’nnUG2019SG

880 ml−ssiβiФ−tionGoβGmαrvixGtypαsGusinεGmonvolutionGxαur−lGxαtworkGOmxxPUG2019SG 2

879 ’hαGyptimiz−tionGoβGS”mGzl−ФαmαntGinGSulsαl∞−rG’r−nsmissionGSystαmG“sinεGsnαrti−G–αiεhtGz−rtiФlαG
Sw−rmGyptimiz−tionUG2019SG 0

878 onβorФinεGmr−shGmonsistαnФyGoβGSФiαntiβiФGkppliФ−tionsGinGxonT”ol−tilαGw−inGwαmoryGSystαmsUG2019SG

877 soooGtourn−lGoβGSαlαФtαdG’opiФsGinGSiεn−lGzroФαssinεGSpαФi−lGsssuαGonGnom−inGonriФhαdGvα−rninεGβorG
wαdiФ−lGsm−εinεUG2019SGZ_SGmZTmZ

876 oxpαriαnФαGinGkssαtGzαrβorm−nФαGw−n−εαmαntGkn−lytiФsGβorGdαФisionGsupportGonG’r−nsmissionGMG
nistri∞utionGkssαtsUG2019SG 1

875 [mopyriεhtGnotiФαéUG2019SG

874 }αФonstruФtinεGondov−sФul−rGm−thαtαrGsntαr−ФtionGporФαsGinGZnGusinεGwultiФorαGyptiФ−lGSh−pαG
SαnsorsUG2019SG 2
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873 w−ppinεG−ndGmonitorinεGoβGsoilGs−liniz−tionGusinεGrαmotαGsαnsinεG−ndGrαεrαssionGtαФhniquαsdG−GФ−sαG
studyGinGthαGl−h−riy−GdαprαssionSG–αstαrnGnαsαrtSGoεyptUG2019SG 0

872 UG2019SGbSG[bT[b

871 kGwαthodoloεyGβorGnαtαФtinεGStα−lthyG’r−nsβormαrG’−pGmomm−ndGsnjαФtionGktt−ФksGinGSm−rtGqridsUG
2019SG

870 knGsmprovαdGniββαrαnti−lGovolutionGklεorithmGβorGypαr−tinεGyptimiz−tionGoβG−Gnistill−tionG“nitUG
2019SG 0

869 kssαssmαntGoβGrαФiproФ−tinεGαnεinαsGpαrβorm−nФαsGst−rtinεGβromGm−nuβ−Фturαrsâ��Gd−t−UG2019SG

868 mh−llαnεαsGinGthαGnαvαlopmαntGoβG–α−r−∞lαGrum−nGw−ФhinαGsntαrβ−ФαGSystαmsUG2019SG 2

867 y∞jαФtG}αФoεnitionGwithGw−ФhinαGvα−rninεdGm−sαGStudyGoβGnαm−ndT}αsponsivαGSαrviФαUG2019SG

866 mommittααsUG2019SG

865 }o∞ustGxαtworkGr−rdαninεGStr−tαεyGβorGonh−nФinεG}αsiliαnФαGoβGsntαεr−tαdGolαФtriФityG−ndGx−tur−lG
q−sGnistri∞utionGSystαmsGkε−instGx−tur−lGnis−stαrsUG2019SG 1

864 kGxovαlGSp−ti−lG’hrααTdimαnsion−lGSphαriФ−lGkrr−yGkntαnn−GβorGykwG–−vαsGqαnαr−tionUG2019SG

863 promGmh−osGtoGyrdαrdG’hαG}olαGoβGmontαntG−ndGmontαxtGoβGn−ilyGkФtivitiαsGinG}α−rr−nεinεGviβαloεsG
n−t−UG2019SG

862 roloqkxdG“nsupαrvisαdGvα−rninεGoβGZnG}αprαsαnt−tionsGpromGx−tur−lGsm−εαsUG2019SG 52

861 UG2019SG

860 yptim−lGSt−tαGostim−tionGoβGkirGr−ndlinεG“nitGSystαmGwithoutGrumidityGSαnsorGusinεG“nsФαntαdG
u−lm−nGpiltαrUG2019SG 2

859 Sm−rtG–hitαGvonsGwithG’un−∞lαGmorrαl−tαdGmolorG’αmpαr−turαsGthrouεhGSinεlαTmhipGz−Фk−εinεUG
2019SG

858 z−rti−lGdisФh−rεαGmα−surαmαntsGoβGnmGinsul−tionGsystαmsdGthαGinβluαnФαGoβGthαGαnαrεiz−tionG
tr−nsiαntUG2019SG 4

857 ’ypαGssGoxФit−∞ilityGwithG{u−ntumGnotGv−sαrsdGm−n−rdsSGlist−∞ilitiαsG−ndGworαUG2019SG

856 pzqkGl−sαdGomul−torGnαsiεnGoβG−GnmGwotorUG2019SG
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855 kdv−nФαsGinGεlo∞−lGoptimiz−tionGoβGhiεhG∞riεhtnαssG∞α−msUG2019SGZ[SGXc[YWX_

854 olitistG}αinβorФαmαntGStr−tαεyGβorGniββαrαnti−lGovolutionUG2019SG

853 ov−lu−tinεGthαGkФФαpt−∞ilityGoβGkssistivαG}o∞otsGβorGo−rlyGnαtαФtionGoβGwildGmoεnitivαGsmp−irmαntUG
2019SG 5

852 Sol−rGpil−mαntGnαtαФtionGusinεGw−skG}TmxxUG2019SG 0

851 kGlr−inTmontrollαdGmhinαsαGzinyinGsnputGzl−tβormUG2019SG

850 “ndαrs−mplinεGxα−rGnαФisionGlound−ryGβorGsm∞−l−nФαGzro∞lαmsUG2019SG 6

849 vowGzowαrG–idαGkrα−GxαtworkG’αФhnoloεiαsGβorGSm−rtGmitiαsGkppliФ−tionsUG2019SG 2

848 krtiβiФi−lGsntαlliεαnФαG−ndGw−ФhinαGvα−rninεG∞−sαdGvαε−lGkppliФ−tiondG’hαGSt−tαToβTthαTkrtG−ndG
puturαG}αsα−rФhG’rαndsUG2019SG 17

847 pzqkGsmplαmαnt−tionGoβGthαGSinεlαG’h−l−miФGxαuronGwodαlUG2019SG

846 sntαεr−tαdGx−viε−tionGorrorGkn−lysisGl−sαdGonGu−lm−nGpiltαrGoβGsxSGorrorGmompαns−tionUG2019SG 2

845 kGxovαlGk∞sorptivαGmommonTwodαGpiltαrGl−sαdGonG–ilkinsonGzowαrGnividαrsUG2019SG

844 yptim−lGzl−ФαmαntG−ndGSizinεGnistri∞utαdGqαnαr−tionGOnqPGmonsidαrinεGonαrεyGStor−εαG“sinεG
klmT{zGklεorithmUG2019SG

843 mopyTwovαGporεαryGnαtαФtionGusinεG}αsidu−lsG−ndGmonvolution−lGxαur−lGxαtworkGpr−mαworkdGkG
xovαlGkppro−ФhUG2019SG 5

842 n−t−GkФquisitionGporG}αsidαnti−lGonαrεyGw−n−εαmαntGomployinεGso’G“sinεG’hinεSpα−kUG2019SG 1

841 kGSimplαG−ndGoββiФiαntGs{Gn−t−GmomprαssionGwαthodGl−sαdGonGv−tαnФySGo”wSG−ndGmomprαssionG
}−tioGkn−lysisUG2019SGaSGXXa[Z_TXXa[[a 3

840 kuεmαntαdG}α−lityGZnGmu∞αsGzuzzlαGlinεoGq−mαGβorGthαGoldαrlyUG2019SG

839 SupαrdirαФtivαGdiαlαФtriФGsphαriФ−lGmultil−yαrG−ntαnn−αUG2019SG 1

838 “nstruФturαdGro−dGdαtαФtionGvi−GФom∞ininεGthαGmodαlT∞−sαdG−ndGβα−turαT∞−sαdGmαthodsUG2019SGXZSGX]ZZTX][[5
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837 ”irtu−lGuαy∞o−rdG−ndGpinεαrsUG2019SG

836 zotαnti−lGkdoptionGoβGlloФkФh−inG’αФhnoloεyGtoGonh−nФαG’r−nsp−rαnФyG−ndGkФФount−∞ilityGinGthαG
zu∞liФGrα−lthФ−rαGSystαmGinGSouthGkβriФ−UG2019SG 1

835 zh−sαdGkrr−yG’αФhnoloεyGnαvαlopmαntsGβorGxαxtGqαnαr−tionGouropα−nGSp−Фα∞ornαGSk}sGwithG
niεit−lGlα−mβorminεUG2019SG 2

834 UG2019SG

833 wkmrdGwovαmαntGkw−rαGmowzGr−ndovαrGinGrαtαroεαnαousG“ltr−TnαnsαGxαtworksUG2019SG 1

832 slotiФsdGSimul−tionGkppliαdGβorGthαGzr−ФtiФ−lGmomponαntGoβGthαGlr−zili−nG}o∞otiФsGylympi−dUG2019SG 3

831 kuthαrsGsndαxUG2019SG

830 SαriαsGpkm’SGnαviФαsGβorGw−ximiz−tionGoβGvo−d−∞ilityG−ndGwinimiz−tionGoβGpuαlGmostUG2019SG 0

829 kGФoordin−tαdGФontrolGstr−tαεyGoβGαlαФtriФGsprinεG∞−sαdGsm−rtGlo−dGtαФhnoloεyUG2019SG

828 soooGX]bbG−ndG−Gnyn−miФGnαl−yGmorrαФtionGmloФkGSynФhroniz−tionGklεorithmUG2019SG 0

827 zS}Gostim−torGβorGml−ssiβiФ−tionGoβGz−ssivαGSon−rG’−rεαtGusinεGsmprovαdGSФorinεGpunФtionUG2019SG

826 v−yαrGYGz−ФkαtGkuthαntiФ−tionGβorGso’GSαnsorGxαtworksUG2019SG

825 momp−risonGoβGkntαnn−Gz−r−mαtαrsGβorGniββαrαntGSu∞str−tαGw−tαri−lsG−tG’αr−hαrtzGprαquαnФyG
}αεionUG2019SG 1

824 momp−ФtG–idα∞−ndGwswyGkntαnn−GSystαmGβorG]qGwαt−lGpr−mαGwo∞ilαGzhonαsUG2019SG 1

823 mom∞inαGnisФussionGwαФh−nismG−ndGmh−osGStr−tαεyGonGz−rtiФlαGSw−rmGoptimiz−tionGklεorithmUG
2019SG

822 knGbTXYqrzGml−ssTpZG”myGwithGwultiTvmG’−nkGinGYbnmGmwySUG2019SG 0

821 ry∞ridGYnG−ndGZnG”isu−lGkn−lytiФsGoβGxαtworkGSimul−tionGn−t−UG2019SG 3

820 kdv−nФαdGSoβtw−rαG’αФhnoloεiαsGinGthαGShipGonαrεyGSystαmGsndustryUG2019SG
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819 o}lpxxGl−sαdGolαФtriФityGvo−dG−ndGzriФαGporαФ−stinεUG2019SG

818 }αsα−rФhGonGthαGoββiФiαnФyGoβGkrmNsGzotαnti−lGonαrεyG}αεαnαr−tionGSystαmGβorG−Grydr−uliФG
winiToxФ−v−torUG2019SG

817 }αsα−rФhGonGthαGvoФ−tionGoβGmitrusGziФkinεGzointGl−sαdGonGStruФturαdGviεhtGm−mαr−UG2019SG 1

816 sntαlliεαntGl−ttαryGzowαrGyptimizαrGβorGso’GnαviФαsUG2019SG

815 k∞norm−lityGnαtαФtionGinGm−rdi−ФGSiεn−lsGusinεGzsαudoG–iεnαrT”illαGnistri∞utionGwithGzrαTtr−inαdG
monvolution−lGxαur−lGxαtworkUG2019SG

814 nαtαФtionG−ndGmlustαrinεGoβGxαutr−lGSαФtionGp−ultsG“sinεGw−ФhinαGvα−rninεG’αФhniquαsGβorGSwk}’G
}−ilw−ysUG2019SG 3

813 ”isu−lGkn−lytiФsTl−sαdGmomput−tion−lG’oolGβorGolαФtriФ−lGnistri∞utionGSystαmsGoβG”αhiФlαsUG2019SG 3

812 knGoββiФiαntGStruФturαGStiββnαssG’opoloεyGyptimiz−tionGStr−tαεyGundαrGmr−shGvo−dsG“sinεG}αduФαdG
oquiv−lαntGSt−tiФGvo−dsGwαthodUG2019SG

811 kd−ptivαGniββαrαnti−lGovolutionGklεorithmGl−sαdGonG}αst−rtGwαФh−nismG−ndGnirαФtionGsnβorm−tionUG
2019SGaSGX__bWZTX__bX[ 1

810 [WnmGnonutGSФ−nGp−ilαdGsnduФαdG∞yGkФtivαGnr−inVSourФαGStrαssGsssuαUG2019SG

809 [mopyriεhtGnotiФαéUG2019SG

808 w−εnαtiФTxααdlαTkssistαdGwiФrom−nipul−tionGoβGnyn−miФ−llyGSαlβTkssαm∞lαdGw−εnαtiФGnroplαtsG
βorGm−rεoG’r−nsport−tionUG2019SG 2

807 {ooGov−lu−tionGoβGkd−ptivαG”idαoGStrα−minεGklεorithmsGinGwultiTusαrGxαtworksUG2019SG

806 smplαmαnt−tionGoβG”olt−εαGSt−∞ilityGusinεG’r−ФkinεGklεorithmGinG–indG’ur∞inαGmonnαФtαdGtoGthαG
qridUG2019SG

805 zαrβorm−nФαG−n−lysisGoβGnoGmut−tionGsФhαmαsGβorGФonstr−inαdGvSqyGpro∞lαmsUG2019SGXZccSGWZZXXX

804 StoФh−stiФGploydTStαin∞αrεGdithαrinεGonGqz“dGim−εαGqu−lityG−ndGproФαssinεGtimαGimprovαdUG2019SG 0

803 nαsiεnG−ndGnαvαlopmαntGoβG“ltr−T’hinGwonopolαGkntαnn−GβorG–vkxG−ndG–iwk—Gypαr−tionsGinGthαG
xαxtTqαnαr−tionGv−ptopGmomputαrUG2019SG 1

802 sdαntiβyinεG’αФhnoloεyGovolutionGz−thw−ysG∞yGsntαεr−tinεGmit−tionGxαtworkG−ndG’αxtGwininεUG2019SG 1
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801 piαldTprααGSwitФhinεGoβGzαrpαndiФul−rGw−εnαtiz−tionGthrouεhG”olt−εαTq−tαdGSpinTyr∞itG’orquαUG
2019SG 15

800 kGw−inVSu∞sidi−ryGxαtworkGpr−mαworkGβorGSimpliβyinεGlin−ryGxαur−lGxαtworksUG2019SG 4

799 vinα−rGnistri∞utionT∞−sαdGSrknoGwithG”−ri−∞lαGzopul−tionGSizαUG2019SG

798 nivαrsityT∞−sαdGtknoGklεorithmUG2019SG

797 zowαrGolαФtroniФG’r−ФtionG’r−nsβormαrGl−sαdGonGxoGzh−sαTloФkαdGvoopGmontrolUG2019SG

796 zФ−pqkxdGz−ФkαtGm−pturαGpilαGqαnαr−torG∞yGStylαTl−sαdGqαnαr−tivαGkdvαrs−ri−lGxαtworksUG2019SG 4

795 rαx−εon−lGsm−εαGzroФαssinεGinGthαGmontαxtGoβGw−ФhinαGvα−rninεdGmonФαptionGoβG−GlioloεiФ−llyG
snspirαdGrαx−εon−lGnααpGvα−rninεGpr−mαworkUG2019SG 5

794 kGlro−d∞−ndGwαt−m−tαri−lGk∞sor∞αrGl−sαdGonGnu−lTl−yαrαdG}αsistivαGSqu−rαG}inεGkrr−ysGStruФturαUG
2019SG

793 qαnαtiФG−lεorithmsGβorGhiεhTordαrGslidinεTmodαGo∞sαrvαrsUG2019SG

792 Sα−rФhinεGβorGSplittinεGmritαri−GinGwultiv−ri−tαGnαФisionG’rααG“sinεGkd−ptαdGtknoGyptimiz−tionG
klεorithmUG2019SG

791 kG oninεGSα−rФhGStr−tαεyGβorGniββαrαnti−lGovolutionG”−ri−ntsUG2019SG

790 onh−nФαdGsniti−liz−tionGwithGwultiTSt−εαGvα−rninεGβorG}o∞ustG”isu−lG’r−ФkinεUG2019SG 1

789 qαnαr−tinεGrum−nGwo∞ilityG}outαGl−sαdGonGqαnαr−tivαGkdvαrs−ri−lGxαtworkUG2019SG 3

788 kGliεGn−t−G∞−sαdGkppro−ФhGtoGmh−nФαGmonstr−inαdGzro∞lαmsG“sinεG–αiεhtαdGStr−tiβiαdGS−mplinεG
−ndGniββαrαnti−lGovolutionUG2019SG 1

787 zrotαФtinεGwultimαdi−Gzriv−ФyGβromGlothGrum−nsG−ndGksUG2019SG 3

786 UG2019SG

785 oββαФtGoβGdiββαrαntGsh−dinεGz−ttαrnsGonGzhotovolt−iФGkrr−yGSαtupsUG2019SG 1

784 ml−ssiβiФ−tionGwodαlsG−ndGSurviv−lGkn−lysisGβorGzrost−tαGm−nФαrG“sinεG}xkGSαquαnФinεG−ndGmliniФ−lG
n−t−UG2019SG
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783 kGwultiTwodulαGSoβtG}o∞otiФGkrmGwithGSoβtGondGoββαФtorGβorGwinim−llyGsnv−sivαGSurεαryUG2019SG 0

782 ’itlαGz−εαUG2019SG

781 UG2019SG

780 Sαεmαnt−tionGoβGyФul−rGz−tholoεiαsG“sinεGnααpGmonvolution−lGxαur−lGxαtworkUG2019SG 0

779 wultiplαG}oundT’ripGnαl−yTl−sαdGkrФhitαФturαGβorGSiTsntαεr−tαdGzhotoniФG}αsαrvoirGmomputinεUG
2019SG

778 kdv−nФαdGpruitGplyGyptimiz−tionGklεorithmG−ndGstsGkppliФ−tionGtoGsrrαεul−rGSu∞−rr−yGzh−sαdGkrr−yG
kntαnn−GSynthαsisUG2019SGaSGX_]]bZTX_]]c_ 7

777 nαsiεnGoβGzh−sαGw−skGl−sαdGonGzαriodiФGkrr−yGoβG’−pαrαdGSlitsUG2019SGZXSGXbX]TXbXa

776 ’woTdimαnsion−lGw“SsmGSpαФtr−lGzα−kGSα−rФhGklεorithmGl−sαdGonGsmprovαdGmhiФkαnGSw−rmG
yptimiz−tionUG2019SG 0

775 yptimumGnαsiεnGoβGl−ttαryTkssistαdGzhotoT”olt−iФGonαrεyGSystαmGβorG−GmommαrФi−lGkppliФ−tionUG
2019SG 1

774 St−ФkαdGz−rtiФlαGSizαGwα−surαmαntGwαthodGl−sαdGonGn−t−GzroФαssinεUG2019SG

773 UG2019SG 25

772 zro∞−∞ilityGnαnsityGmomput−tionGxαur−lGxαtworkGβorG’imαGSαriαsGn−t−UG2019SG

771 kGmomput−tion−lGkppro−ФhGoβG}αФoεnizinεGomotionGβromGlαnε−liG’αxtsUG2019SG 4

770 oxtrαmumGSααkinεGmontrolGw−ximumGzowαrGzointG’r−ФkinεGkppliαdGtoGSol−rGz”G–−tαrGzumpinεG
SystαmG“sinεGlvnmGwotorUG2019SG

769 knGoiεαnvαФtorTonh−nФαdGz−r−llαlGkd−ptivαGniββαrαnti−lGovolutionGβorGolαФtriФGwotorGnαsiεnUG2019SG

768 “ndαrst−ndinεGwα−surαmαntGkrtiβ−ФtsGm−usinεGsnhαrαntGm−tionGqr−diαntsGinGnαpthGzroβilαsGoβG
zαrovskitαGzhotovolt−iФsGwithG’ypTSswSUG2019SG 1

767 pα−turαsGoβG}−dioG–−vαGzrop−ε−tionGinG−GwultisФ−lαG}−ndomlyGsnhomoεαnαousGsonosphαrαUG2019SG 0

766 UG2019SG 28
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765 sntαlliεαntG”αhiФlαGwonitorinεG−ndGz−ssαnεαrGsnβorm−tionGSystαmGβorG™−nεonGlusGSαrviФαUG2019SG

764 –αiεhtαdGnirαФtGw−tФhinεGzointsGβorG“sαrGSt−∞ilityGwodαlGinGwultiplαGnom−insdGkGzropos−lGβorG
ynTvinαGSiεn−turαG”αriβiФ−tionUG2019SG 4

763 yptimizinεGnααpGxαur−lGxαtworkGkrФhitαФturαGwithGonh−nФαdGqαnαtiФGklεorithmUG2019SG 5

762 nαvαlopmαntGoβGSm−rtGStiФkGβorGSoilGorosionGwonitorinεUG2019SG 1

761 vαvαr−εinεGvinα−rGzroεr−mminεGβorGnαploymαntGoβGmont−inαrT∞−sαdGkppliФ−tionsGwithinG
Soβtw−rizαdGxαtworksGinGpoεGmomputinεUG2019SG

760 zr−ФtiФ−lGpr−mαworkGβorGkdv−nФαdG{u−lityT∞−sαdGzroФαssGmontrolGinGsntαrlinkαdGw−nuβ−ФturinεG
zroФαssαsUG2019SG 1

759 nαsiεnG−ndGSimul−tionGoβG’hinGpilmGkntiT}αβlαФtionGmo−tinεGonGSiTl−sαdGzhotoniФGnαviФαsUG2019SG

758 knGkd−ptivαGStoФh−stiФGnomin−ntGvα−rninεGSw−rmGyptimizαrGβorGriεhTnimαnsion−lGyptimiz−tionUG
2020SGzzSG 9

757 kGhy∞ridGoptimizαrG∞−sαdGonG∞−Фktr−ФkinεGsα−rФhG−ndGdiββαrαnti−lGαvolutionGβorGФontinuousG
optimiz−tionUGXTZX 1

756 moTovolution−ryGxiФhinεGniββαrαnti−lGovolutionGklεorithmGβorGqlo∞−lGyptimiz−tionUG2021SGcSGXYbWc]TXYbXW] 0

755 wininεGsmpliФitGoqu−tionsGβromGn−t−GusinεGqαnαGoxprαssionGzroεr−mminεUG2021SGXTX 1

754 SαlβTrαεul−tαdGdiββαrαnti−lGαvolutionGβorGrα−lGp−r−mαtαrGoptimiz−tionUG2021SG]XSG]baZT]bca 1

753 kGSαlβTkd−ptivαGniββαrαnti−lGovolutionGklεorithmG“sinεGypposition−lGSolutionsG−ndGolitistGSh−rinεUG
2021SGcSGYWWZ]TYWW]W 2

752 niββαrαnti−lGαvolutionGtoGαstim−tαGthαGp−r−mαtαrsGoβG−GSosk}GmodαlGwithGdyn−miФGsoФi−lGdist−nФinεdG
thαGФ−sαGoβGmy”snTXcGinGst−lyUG2021SGa]TcW

751 snβαrrinεGSm−llTSФ−lαGw−ximumTontropyGqαnαtiФG}αεul−toryGxαtworksG∞yG“sinεGnoGklεorithmUG2021SGZ[aTZ]a 0

750 ry∞ridiz−tionGoβG}−ФinεGwαthodsGwithGovolution−ryGypαr−torsGβorGSimul−tionGyptimiz−tionGoβG
’r−ββiФGviεhtsGzroεr−msUG2021SGXaTZZ 1

749 SαlβT−d−ptivαGdiββαrαnti−lGαvolutionG−ppliαdGtoGФom∞ustionGαnεinαGФ−li∞r−tionUG2021SGY]SGXWcTXZ] 3

748 kGβr−mαworkGβorGdαsiεninεGoβGεαnαtiФGopαr−torsG−utom−tiФ−llyG∞−sαdGonGεαnαGαxprαssionG
proεr−mminεG−ndGdiββαrαnti−lGαvolutionUG2021SGYWSGZc]T[XX 1
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747 yptimizinεG–indGp−rmGv−youtsUG2021SGXTYa 2

746 knG−d−ptivαGrαεαnαr−tionGβr−mαworkG∞−sαdGonGsα−rФhGsp−ФαG−djustmαntGβorGdiββαrαnti−lGαvolutionUG
2021SGZZSGc]WZTc]Xc 35

745 knGimprovαdGdiββαrαnti−lGαvolutionG−lεorithmG−ndGitsG−ppliФ−tionGinGoptimiz−tionGpro∞lαmUG2021SGY]SG]YaaT]Ycb 72

744 kd−ptivαG}−nεαGmompositαGniββαrαnti−lGovolutionGβorGp−stGyptim−lG}α−ФtivαGzowαrGnisp−tФhUG2021SG
cSGYWXXaTYWXY_ 7

743 SolvinεGnonlinα−rGαqu−tionGsystαmsGvi−GФlustαrinεT∞−sαdG−d−ptivαGspαФi−tionGdiββαrαnti−lGαvolutionUG
2021SGXbSG_WZ[T_W_] 1

742 smprovinεGthαGzαrβorm−nФαGoβG{“k’}oTok}G“sinεGvinα−rGzopul−tionGSizαG}αduФtionUG2021SGXTb

741 montrollαrG’uninεG∞yGwαt−hαuristiФsGyptimiz−tionUG2021SGXXT]X 0

740 wodiβiαdGβorαnsiФT∞−sαdGinvαstiε−tionG−lεorithmGβorGεlo∞−lGoptimiz−tionUGX 4

739 }αФursivαGsdαntiβiФ−tionGβorGpr−Фtion−lGyrdαrGr−mmαrstαinGwodαlGl−sαdGonGknovSUG2021SGYWYXSGXTX_ 0

738 “sinεGthαGimmGβr−mαworkGβorGsolvinεGunФonstr−inαdGvSqyGpro∞lαmsUG2021SGXW[aSGWXYWb]

737 kGry∞ridGnyn−miФGzro∞−∞ilityGwut−tionGz−rtiФlαGSw−rmGyptimiz−tionGβorGonεinααrinεGStruФturαG
nαsiεnUG2021SGYWYXSGXTZY 0

736 kGmultiTo∞jαФtivαGεαnαtiФG−lεorithmGstr−tαεyGβorGro∞ustGoptim−lGsαnsorGpl−ФαmαntUG2021SGZ_SGXXb]TXYWY 13

735 }αvisitinεGpα−turαG}−nkinεGwαthodsGusinεGsnβorm−tionTmαntriФG−ndGovolution−ryGkppro−ФhαsdG
SurvαyUG2021SGXXSG 1

734 nαsiεnG−ndG−ppliФ−tionsGoβG−nG−dv−nФαdGhy∞ridGmαt−ThαuristiФG−lεorithmGβorGoptimiz−tionGpro∞lαmsUGX 4

733 St−tαToβTthαTkrtG}αviαwsGoβGwαt−TrαuristiФGklεorithmsGwithG’hαirGxovαlGzropos−lGβorG“nФonstr−inαdG
yptimiz−tionG−ndGkppliФ−tionsUG2021SGYbSG[W[cT[XX] 2

732 kGSimplαGnαndritiФGxαur−lGxαtworkGwodαlTl−sαdGkppro−ФhGβorGn−ilyGzwYU]GmonФαntr−tionG
zrαdiФtionUG2021SGXWSGZaZ 4

731 niββαrαnti−lGovolutionGyptim−lGz−r−mαtαrsG’uninεGwithGkrtiβiФi−lGxαur−lGxαtworkUG2021SGcSG[Ya 6

730 kGnovαlGmαthodGtoGsolvαGvisu−lGtr−ФkinεGpro∞lαmdGhy∞ridG−lεorithmGoβGεr−sshoppαrGoptimiz−tionG
−lεorithmG−ndGdiββαrαnti−lGαvolutionUGX 0
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729 niββαrαnti−lGαvolutionG−lεorithmGwithGdyn−miФGmultiTpopul−tionG−ppliαdGtoGβlαxi∞lαGjo∞GshopG
sФhαdulαUGXTYY 2

728 kGst−tαToβTthαT−rtGdiββαrαnti−lGαvolutionG−lεorithmGβorGp−r−mαtαrGαstim−tionGoβGsol−rGphotovolt−iФG
modαlsUG2021SGYZWSGXXZab[ 40

727 zrαdiФtinεG}−inβ−llTsnduФαdGSoilGorosionGl−sαdGonG−Gry∞ridiz−tionGoβGkd−ptivαGniββαrαnti−lGovolutionG
−ndGSupportG”αФtorGw−ФhinαGml−ssiβiФ−tionUG2021SGYWYXSGXTYW 8

726 ’hrααTph−sαG−d−ptivαGdiββαrαnti−lGαvolutionGβorG−ntαnn−G−rr−yGsynthαsisUG2021SGZ[SGαYbaX

725 }−nkinεT∞−sαdGhiαr−rФhiФ−lGr−ndomGmut−tionGinGdiββαrαnti−lGαvolutionUG2021SGX_SGαWY[]bba 0

724 wultiTSt−εαGnyn−miФG’r−nsmissionGxαtworkGoxp−nsionGzl−nninεG“sinεGvSrknoTSzkmwkUG2021SGXXSGYX]] 4

723 knG−d−ptivαGmut−tionGstr−tαεyGβorGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonGp−rtiФlαGsw−rmG
optimiz−tionUGX 5

722 “nβoldinεGnαutronGspαФtr−GβromGw−tαrTpumpinεTinjαФtionGmultil−yαrαdGФonФαntriФGsphαrαGnαutronG
spαФtromαtαrGusinεGsαlβT−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmUG2021SGZYSGX 1

721 momp−ФtGSinαGmosinαGklεorithmGwithGwultiεroupG−ndGwultistr−tαεyGβorGnisp−tФhinεGSystαmGoβG
zu∞liФG’r−nsitG”αhiФlαsUG2021SGYWYXSGXTX_ 8

720 kGmustomizαdGniββαrαnti−lGovolution−ryGklεorithmGβorGloundαdGmonstr−inαdGyptimiz−tionG
zro∞lαmsUG2021SGYWYXSGXTY[ 0

719 xonTrαvisitinεGstoФh−stiФGsα−rФhGrαvisitαddG}αsultsSGpαrspαФtivαsSG−ndGβuturαGdirαФtionsUG2021SG_XSGXWWbYb 4

718 knGonh−nФinεGniββαrαnti−lGovolutionGklεorithmGwithG−G}−nkT“pGSαlαФtiondG}“SnoUG2021SGcSG]_c 1

717 l−l−nФinεG∞ro−dG−ndGdααpGsα−rФhαsGinGαvolution−ryGФomput−tionGvi−G−Gp−r−llαlGzoninεGsα−rФhUGX

716 kGnovαlGwαiεhtαdGεr−phGrαprαsαnt−tionT∞−sαdGmαthodGβorGstruФtur−lGtopoloεyGoptimiz−tionUG2021SG
X]ZSGXWYcaa 1

715 oββαФtGoβGp−r−mαtriФGαnh−nФαmαntsGonGn−kαdGmolαTr−tG−lεorithmGβorGεlo∞−lGoptimiz−tionUGX 0

714 knGimprovαdGvSrknoT}SzG−lεorithmGwithGthαGm−uФhyGpαrtur∞−tiondGivSrknoT}SzUG2021SGYX]SGXW__Yb 4

713 knG−dv−nФαdGhy∞ridGmαt−ThαuristiФG−lεorithmGβorGsolvinεGsm−llTG−ndGl−rεαTsФ−lαGαnεinααrinεGdαsiεnG
optimiz−tionGpro∞lαmsUG2021SGbSG 1

712 kGstiεmαrεiФG−ppro−ФhGtoGtα−ФhinεTlα−rninεT∞−sαdGoptimiz−tionGβorGФontinuousGdom−insUG2021SG_YSGXWWbY_ 0
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711 momp−r−tivαGzαrβorm−nФαGoβG’wαlvαGwαt−hαuristiФsGβorG–indGp−rmGv−youtGyptimis−tionUGX 6

710 kGhy∞ridGdiββαrαnti−lGαvolutionG∞−sαdGonGε−ininεTsh−rinεGknowlαdεαG−lεorithmG−ndGh−rrisGh−wksG
optimiz−tionUG2021SGX_SGαWY]Wc]X 3

709 knGimprovαdGmultiTo∞jαФtivαGoptimiz−tionG−lεorithmGwithGmixαdGv−ri−∞lαsGβorG−utomo∞ilαGαnεinαG
hoodGliεhtwαiεhtGdαsiεnUG2021SGZ]SGYWaZTYWbY 1

708 kGhy∞ridizαdGmultiT−lεorithmGstr−tαεyGβorGαnεinααrinεGoptimiz−tionGpro∞lαmsUG2021SGYXaSGXW_acW 3

707 kGmαmαtiФGdisФrαtαGdiββαrαnti−lGαvolutionG−lεorithmGβorGthαGdistri∞utαdGpαrmut−tionGβlowGshopG
sФhαdulinεGpro∞lαmUGX 2

706 kGεr−vit−tion−lGsα−rФhG−lεorithmGwithGhiαr−rФhyG−ndGdistri∞utαdGβr−mαworkUG2021SGYXbSGXW_baa 16

705 kGSrknoT∞−sαdGmultimod−lGmultiTo∞jαФtivαGαvolution−ryG−lεorithmGwithGβitnαssGsh−rinεUG2021SG]XSGbaYW 3

704 v−rεαTSФ−lαGovolution−ryGStr−tαεyGl−sαdGonGqr−diαntGkpproxim−tionUG2021SGYWYXSGXTXY

703 knGαnh−nФαdGdiββαrαnti−lGαvolutionG−lεorithmGwithG−GnαwGopposition−lTmutu−lGlα−rninεGstr−tαεyUG
2021SG[Z]SGX_YTXa] 5

702 onh−nФinεGdiββαrαnti−lGαvolutionG−lεorithmGthrouεhG−Gpopul−tionGsizαG−d−pt−tionGstr−tαεyUGX 1

701 kGrαinβorФαmαntGlα−rninεG∞−sαdGmultiTmαthodG−ppro−ФhGβorGstoФh−stiФGrαsourФαGФonstr−inαdGprojαФtG
sФhαdulinεGpro∞lαmsUG2021SGX_cSGXX[[ac 10

700 knGsmprovαdGkd−ptivαGniββαrαnti−lGovolutionGkppro−ФhGβorGmonstr−inαdGyptimiz−tionGzro∞lαmsUG
2021SG

699 onh−nФαdG–h−lαGyptimiz−tionGklεorithmGβorGv−rεαTSФ−lαGqlo∞−lGyptimiz−tionGzro∞lαmsUG2021SG 0

698 rowGdoαsGthαGФ−li∞r−tionGmαthodGimp−ФtGthαGpαrβorm−nФαGoβGthαG−irYw−tαrGmodαlGβorGthαG
βorαФ−stinεGoβGl−kαGsurβ−ФαGw−tαrGtαmpαr−turαsiUG2021SG]caSGXY_YXc 6

697 z−r−llαlGovolution−ryGklεorithmGβorGooqGyptimiz−tionGzro∞lαmsUG2021SG 0

696 momp−risonGoβGkd−ptivαGniββαrαnti−lGovolutionGklεorithmsGonGthαGwyokVnTnoGpr−mαworkUG2021SG

695 rystαrαsisGФompαns−tionG−ndG−d−ptivαGФontrolG∞−sαdGαvolution−ryGnαur−lGnαtworksGβorG
piαzoαlαФtriФG−Фtu−torUG2021SGZ_SG][aYT][cY 3

694 SpααdinεGupGmompositαGniββαrαnti−lGovolutionGβorGstruФtur−lGoptimiz−tionGusinεGnαur−lGnαtworksUGXTYW 1
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693 knGkd−ptivαGniββαrαnti−lGovolutionGklεorithmG“tilizinεGp−ilurαGsnβorm−tionG−ndGSuФФαssGsnβorm−tionUG
2021SG

692 v−rεαGSФ−lαGnistri∞utαdGyptimiz−tionGusinεGkp−ФhαGSp−rkdGnistri∞utαdGSФ−l−∞lαGSh−dαTl−tGOnistSSlPUG
2021SG 0

691 wultiplαGsnst−nФαGvα−rninεGwithGniββαrαnti−lGovolution−ryGzoolinεUG2021SGXWSGX[WZ 1

690 tointGsimul−tionGthrouεhGorthoεon−lGβ−ФtorsGεαnαr−tαdG∞yGthαGvTSrknoGoptimiz−tionGmαthodUG2021SG
[ZSGXWW]YX

689 smprovinεGniββαrαnti−lGovolutionGthrouεhGl−yαsi−nGrypαrp−r−mαtαrGyptimiz−tionUG2021SG 10

688 vα−rninεGtoGwut−tαGβorGniββαrαnti−lGovolutionUG2021SG 1

687 {u−ntumTsnspirαdGniββαrαnti−lGovolutionGβorG}αsourФαTmonstr−inαdGzrojαФtTSФhαdulinεdGzrαlimin−ryG
StudyUG2021SG 1

686 niββαrαnti−lGovolutionGxαur−lGxαtworkGyptimiz−tionGwithGsndividu−lGnαpαndαntGwαФh−nismUG2021SG

685 niββαrαnti−lGovolutionGwithGnist−nФαT∞−sαdGwut−tionTsαlαФtionGkppliαdGtoGmomGYWYXGSinεlαG
y∞jαФtivαGxumαriФ−lGyptimis−tionUG2021SG 1

684 kGrαviαwGonGwαiεhtGiniti−liz−tionGstr−tαεiαsGβorGnαur−lGnαtworksUGX 7

683 xvTSrknoT}SzGklεorithmGwithGkd−ptivαGkrФhivαG−ndGSαlαФtivαGzrαssurαGβorGmomGYWYXGxumαriФ−lG
yptimiz−tionUG2021SG 3

682 q−ininεTSh−rinεGunowlαdεαGl−sαdGklεorithmGwithGkd−ptivαGz−r−mαtαrsGry∞ridGwithGswynoG
klεorithmGβorGSolvinεGmomGYWYXGlαnФhm−rkGzro∞lαmsUG2021SG 6

681 kGniββαrαnti−lGovolutionGwithGwultiTβ−ФtorG}−nkinεGl−sαdGz−r−mαtαrGkd−pt−tionGβorGqlo∞−lG
yptimiz−tionUG2021SG 0

680 SuФФαssThistoryG∞−sαdG−d−ptivαGdiββαrαnti−lGαvolutionGmαthodGβorGoptimizinεGβuαlGlo−dinεGp−ttαrnGoβG
””o}TXWWWGrα−ФtorUG2021SGZaaSGXXXXY] 1

679 kd−ptivαGniββαrαnti−lGovolutionG∞−sαdGonGoxplor−tionG−ndGoxploit−tionGmontrolUG2021SG

678 knGimprovαdGε−ininεTsh−rinεGknowlαdεαG−lεorithmGβorGp−r−mαtαrGαxtr−ФtionGoβGphotovolt−iФG
modαlsUG2021SGYZaSGXX[WZW 18

677 knG−d−ptivαGhy∞ridGdiββαrαnti−lGαvolutionG−lεorithmGβorGФontinuousGoptimiz−tionG−ndGФl−ssiβiФ−tionG
pro∞lαmsUG2021SGZZSGXWb[X 9

676 kGrαviαwGoβGhαuristiФsG−ndGmαt−hαuristiФsGβorGФommunityGdαtαФtionGinGФomplαxGnαtworksdGmurrαntG
us−εαSGαmαrεinεGdαvαlopmαntG−ndGβuturαGdirαФtionsUG2021SG_ZSGXWWbb] 5
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675 ’riεonomαtriФGmut−tionG−ndGsuФФαssβulTp−rαntTsαlαФtionG∞−sαdG−d−ptivαG−synФhronousGdiββαrαnti−lG
αvolutionUGX 3

674 kG∞−Фktr−ФkinεGdiββαrαnti−lGαvolutionGwithGmultiTmut−tionGstr−tαεiαsG−utonomyG−ndGФoll−∞or−tionUGX 0

673 smprovαdGdiββαrαnti−lGαvolutionGv{qGФontrolGoβG−ФtivαGsuspαnsionUG2021SGXc__SGWXYWZW

672 wpα−turαdG’ow−rdsGriεhGzαrβorm−nФαGovolution−ryG’oolsGβorGpα−turαGSαlαФtionUG2021SGXX]_]] 7

671 ripTnodGristoriФ−lGpopul−tionG∞−sαdGmut−tionGstr−tαεyGinGdiββαrαnti−lGαvolutionGwithGp−r−mαtαrG
−d−ptivαGmαФh−nismUG2021SG]_YSG[[Taa 9

670 smprovαdG∞−sαdGniββαrαnti−lGovolutionGklεorithmGusinεGxαwGonvironmαntGkd−ptionGypαr−torUGX 1

669 {u−ntiβyinεGthαGimp−ФtGoβG∞ound−ryGФonstr−intGh−ndlinεGmαthodsGonGdiββαrαnti−lGαvolutionUG2021SG 1

668 kGsurvαyGonGαvolution−ryGФomput−tionGβorGФomplαxGФontinuousGoptimiz−tionUGX 34

667 }−nkinεGwαthodsGβorGwultiФritαri−GnαФisionTw−kinεdGkppliФ−tionGtoGlαnФhm−rkinεGoβGSolvαrsG−ndG
zro∞lαmsUG2021SGYWYXSGXTX[

666 knGimprovαdG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGβorGsinεlαGunm−nnαdG−αri−lGvαhiФlαG
multit−skinεUG2021SGXaSGXc_aTXc_a 2

665 }Tq–ydG}αprαsαnt−tivαT∞−sαdGεrαyGwolβGoptimizαrGβorGsolvinεGαnεinααrinεGpro∞lαmsUG2021SGXW_SGXWaZYb 18

664 ovolution−ryG−lεorithmsGinGhiεhTdimαnsion−lGr−dioG−ФФαssGnαtworkGoptimiz−tionUG2021SG

663 vpTxormGsnvαrsionGoβGqr−vityGn−t−G“sinεGkd−ptivαGniββαrαnti−lGovolutionUG2021SGXXSG_[b] 1

662 nαrivinεGphysiФ−lG−ndGuniquαG∞imod−lGsoilGuosuεiGhydr−uliФGp−r−mαtαrsGβromGinvαrsαGmodαllinεUG
2021SGX]ZSGXWZcZZ 2

661 yptimiz−tionGoβG−Gdαtαrior−tαdGtwoTw−rαhousαGinvαntoryGpro∞lαmGwithG−llTunitGdisФountG−ndG
short−εαsGvi−Gtourn−mαntGdiββαrαnti−lGαvolutionUG2021SGXWaSGXWaZbb 11

660 UG2021SGX_SG]WT__ 1

659 kd−ptivαGФh−otiФGsphαriФ−lGαvolutionG−lεorithmUG2021SGXZSGZbZT[XX 7

658 kGnαwGsαlαФtionGopαr−torGβorGdiββαrαnti−lGαvolutionG−lεorithmUG2021SGYY_SGXWaX]W 17

Citation Report

90



657 zrαdiФtionGoβGthαGkmountGoβGSoilGnisФh−rεαdG∞yG−nGo−rthGzrαssurαGl−l−nФαdGShiαldGw−ФhinαGl−sαdG
onGpα−turαGonεinααrinεUG2021SGY]SG[b_b 0

656 {Tvα−rninεT∞−sαdGp−r−mαtαrGФontrolGinGdiββαrαnti−lGαvolutionGβorGstruФtur−lGoptimiz−tionUG2021SGXWaSGXWa[_[ 14

655 li−sαdGp−r−mαtαrG−d−pt−tionGinGdiββαrαnti−lGαvolutionUG2021SG]__SGYX]TYZb 8

654 smprovαdGαnsαm∞lαGoβGdiββαrαnti−lGαvolutionGv−ri−ntsUG2021SGX_SGαWY]_YW_ 3

653 kGhy∞ridGdiββαrαnti−lGαvolutionG−ndGsimul−tαdG−nnα−linεG−lεorithmGβorGεlo∞−lGoptimiz−tionUG2021SG[XSGXZa]TXZcX1

652 kGnαwGmut−tionGopαr−torGβorGdiββαrαnti−lGαvolutionG−lεorithmUGX 3

651 vα−rninεGkd−ptivαGniββαrαnti−lGovolutionGklεorithmGpromGyptimiz−tionGoxpαriαnФαsG∞yGzoliФyG
qr−diαntUGIEEE Transactions on Evolutionary ComputationSG2021SGY]SG___T_bW 15.6 6

650 SαntimαntG−n−lysisGoβGsoФi−lGmαdi−Gd−t−G∞−sαdGonGФh−otiФGФoyotαGoptimiz−tionG−lεorithmG∞−sαdGtimαG
wαiεhtTkd−loostGsupportGvαФtorGm−ФhinαG−ppro−ФhUGα_]bX 2

649 kd−ptivαGstr−tαεyGinGdiββαrαnti−lGαvolutionGvi−GαxpliФitGαxploit−tionG−ndGαxplor−tionGФontrolsUG2021SG
XWaSGXWa[c[ 2

648 ’hαG}α−lTviβαGkppliФ−tionGoβGniββαrαnti−lGovolutionGwithG−Gnist−nФαTl−sαdGwut−tionTSαlαФtionUG2021SG
cSGXcWc

647 niββαrαnti−lGαvolutionG−ndGp−rtiФlαGsw−rmGoptimiz−tionG−ε−instGmy”snTXcUG2021SGXTaX 1

646 Spir−lGwotionGonh−nФαdGolitαG–h−lαGyptimizαrGβorGqlo∞−lG’−sksUG2021SGYWYXSGXTZZ 0

645 kGβr−mαworkGβorGprαdiФtinεGthαGproduФtionGpαrβorm−nФαGoβGunФonvαntion−lGrαsourФαsGusinεGdααpG
lα−rninεUG2021SGYc]SGXXaWX_ 24

644 wultiToutputGq−ussi−nGproФαssGprαdiФtionGβorGФomput−tion−llyGαxpαnsivαGpro∞lαmsGwithGmultiplαG
lαvαlsGoβGβidαlityUG2021SGYYaSGXWaX]X 3

643 }αvαrsαGεuid−nФαG∞uttαrβlyGoptimiz−tionG−lεorithmGintαεr−tαdGwithGinβorm−tionGФrossTsh−rinεUG2021
SG[XSGZ[_ZTZ[b[ 1

642 yptimiz−tionGoβGzsnGp−r−mαtαrGtuninεGβorGεr−vityGst−∞ilizαdGpl−tβormG∞−sαdGonGimprovαdG
diββαrαnti−lGαvolution−ryG−lεorithmUG2021SGYWYcSGWXYXWa 1

641 onh−nФinεGinst−nФαTlαvαlGФonstr−inαdGФlustαrinεGthrouεhGdiββαrαnti−lGαvolutionUG2021SGXWbSGXWa[Z] 2

640 nαndritiФGnαuronGmodαlGtr−inαdG∞yGinβorm−tionGβααd∞−ФkTαnh−nФαdGdiββαrαnti−lGαvolutionG−lεorithmG
βorGФl−ssiβiФ−tionUG2021SGYZZSGXWa]Z_ 11
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639 kGεr−phGp−rtitioninεG∞−sαdGФoopαr−tivαGФoαvolutionGβorGthαG∞−tФhinεGpro∞lαmGinGstααlm−kinεG
produФtionUGXTX_ 0

638 ovolution−ryGmultiTt−skGoptimiz−tionGwithGhy∞ridGknowlαdεαGtr−nsβαrGstr−tαεyUG2021SG]bWSGba[Tba[ 0

637 monstr−intTh−ndlinεGtαФhniquαsGwithinGdiββαrαnti−lGαvolutionGβorGsolvinεGproФαssGαnεinααrinεG
pro∞lαmsUG2021SGXWbSGXWa[[Y 3

636 kGsαlβT−d−ptivαGhy∞ridizαdGdiββαrαnti−lGαvolutionGn−kαdGmolαTr−tG−lεorithmGβorGαnεinααrinεG
optimiz−tionGpro∞lαmsUG2021SGZbZSGXXZcX_ 3

635 {kxkdG{u−ntumT∞−sαdG−vi−nGn−viε−tionGoptimizαrG−lεorithmUG2021SGXW[SGXW[ZX[ 40

634 knGsmprovαdGwultiopαr−torTl−sαdGmonstr−inαdGniββαrαnti−lGovolutionGβorGyptim−lGzowαrGklloФ−tionG
inG–SxsUG2021SGYXSG 1

633 }αsα−rФhGonGn−t−Gkn−lysisGoβG’r−dition−lGmhinαsαGwαdiФinαGwithGsmprovαdGniββαrαnti−lGovolutionG
mlustαrinεGklεorithmUG2021SGYWYXSG[[_ba[X 0

632 ’znodGkGtriTpopul−tionGdiββαrαnti−lGαvolutionG∞−sαdGonGzon−lTФonstr−intGstαppαdGdivisionGmαФh−nismG
−ndGmultiplαG−d−ptivαGεuidαdGmut−tionGstr−tαεiαsUG2021SG]a]SGYYT[W 2

631 mSTnodGmoopαr−tivαGStr−tαεyG∞−sαdGniββαrαnti−lGovolutionGwithGpopul−tionGdivαrsityGαnh−nФαmαntUG
2021SG]aaSG__ZT_c_ 6

630 wovinεGpα−kGdronαGsα−rФhGpro∞lαmdGknGonlinαGmultiTsw−rmGintαlliεαnФαG−ppro−ФhGβorG“k”Gsα−rФhG
opαr−tionsUG2021SG__SGXWWc]_ 7

629 w−tФhinεG∞iomαdiФ−lGontoloεiαsGthrouεhGmomp−ФtGniββαrαnti−lGovolutionG−lεorithmGwithGФomp−ФtG
−d−ptionGsФhαmαsGonGФontrolGp−r−mαtαrsUG2021SG[]bSG]Y_T]Z[ 15

628 }ouεhG−pproxim−tionT∞−sαdG−ppro−ФhGβorGdαsiεninεG−Gpαrson−lizαdGtourGroutαGundαrG−GβuzzyG
αnvironmαntUG2021SG]a]SGZZbTZ][ 2

627 Simul−tαdG−nnα−linεGβorGoptimiz−tionGoβGεr−phsG−ndGsαquαnФαsUG2021SG[_]SGZXWTZY[ 2

626 nyn−miФGεroupGoptimiz−tionG−lεorithmGwithG−Gmα−nâ��v−ri−nФαGsα−rФhGβr−mαworkUG2021SGXbZSGXX][Z[

625 kd−ptivαGФonstr−intGdiββαrαnti−lGαvolutionGβorGoptim−lGpowαrGβlowUG2021SGYZ]SGXYXZ_Y 10

624 zrotαinâ��liε−ndGdoФkinεGusinεGdiββαrαnti−lGαvolutionGwithG−nG−d−ptivαGmαФh−nismUG2021SGYZXSGXWa[ZZ 2

623 xpnnodGkGnovαltyThy∞ridTβitnαssGdrivinεGdiββαrαnti−lGαvolutionG−lεorithmUG2021SG]acSGZZT][ 3

622 wαt−ThαuristiФG−lεorithmsGtoGtrussGoptimiz−tiondGvitαr−turαGm−ppinεG−ndG−ppliФ−tionUG2021SGXbYSGXX]Xca 2

Citation Report

92



621 niββαrαnti−lGαvolutionGwithGmixαdGmut−tionGstr−tαεyG∞−sαdGonGdααpGrαinβorФαmαntGlα−rninεUG2021SG
XXXSGXWa_ab 8

620 kd−ptivαG∞ound−ryGsinαGФosinαGoptimizαrGwithGpopul−tionGrαduФtionGβorGro∞ustnαssG−n−lysisGoβGβinitαG
timαGhorizonGsystαmsUG2021SGXXZSGXWacWW 1

619 kGknowlαdεαT∞−sαdGdiββαrαnti−lGФov−ri−nФαGm−trixG−d−pt−tionGФoopαr−tivαG−lεorithmUG2021SGXb[SGXX][c] 0

618 Srknoâ��–ykdGkGmαt−hαuristiФG−lεorithmGβorGεlo∞−lGoptimiz−tionUG2021SGXXZSGXWab__ 11

617 –αiεhtαdGdiββαrαnti−lGαvolutionGhαuristiФsGβorGimprovαdGmultil−yαrGpiαzoαlαФtriФGtr−nsduФαrGdαsiεnUG
2021SGXXZSGXWabZ] 3

616 kGprαsФriptionGoβGmαthodoloεiФ−lGεuidαlinαsGβorGФomp−rinεG∞ioTinspirαdGoptimiz−tionG−lεorithmsUG
2021SG_aSGXWWcaZ 16

615 niββαrαnti−lGαvolutionG∞−sαdGonGmiεr−tinεGv−ri−∞lαsGβorGthαGФom∞inαdGhα−tG−ndGpowαrGdyn−miФG
αФonomiФGdisp−tФhUG2022SGYZbSGXYX__[ 12

614 mov−ri−nФαGw−trixGvα−rninεGniββαrαnti−lGovolutionGklεorithmGl−sαdGonGmorrαl−tionUG2021SGXXSGXaTZW

613 niββαrαnti−lGovolutionGwut−tionsdG’−xonomySGmomp−risonG−ndGmonvαrεαnФαGkn−lysisUG2021SGcSG_b_YcT_b__Y 7

612 wodαlinεG−lε−lG−typiФ−lGproliβαr−tionGinGv−Gl−rФ−GrαsαrvoirGusinεGvTSrknoGoptimizαdGεr−diαntG
∞oostαdGrαεrαssionGtrααsdG−GФ−sαGstudyUG2021SGZZSGabYXTabZb 0

611 mloudGn−t−GmαntαrGSαlαФtionG“sinεG−GwodiβiαdGniββαrαnti−lGovolutionUG2021SG_cSGZXacTZYW[ 2

610 knGkd−ptivαGwαФh−nismG–ithGmoopαr−tivαGmoαvolutionG−ndGmov−ri−nФαGβorGniββαrαnti−lGovolutionUG
2021SGcSGccbcWTcccW[

609 knG−d−ptivαGdiββαrαnti−lGαvolutionGwithGdαФompositionGβorGphotovolt−iФGp−r−mαtαrGαxtr−ФtionUG2021
SGXbSGaZ_ZTaZbb 1

608 knGsmprovαdGmloudGz−rtiФlαsGyptimizαrGβorGpunФtionGyptimiz−tionUG2021SG[WZT[X_

607 niββαrαnti−lGαvolutionGwithGqu−siTrαβlαФtionT∞−sαdGmut−tionUG2021SGXbSGY[Y]TY[[X 3

606 kGxαwGxormTy∞sαrvαdGm−li∞r−tionGwαthodGl−sαdGonGsmprovαdGniββαrαnti−lGovolutionGklεorithmGβorG
SsxSUG2021SGYWYXSGXTX[

605 nαβαФtGrαФonstruФtionGβromGm−εnαtiФGβluxGlα−k−εαGmα−surαmαntsGαmployinεGmodiβiαdGФuФkooG
sα−rФhG−lεorithmUG2021SGXbSGXbcbTXcY] 1

604 riεhTprαФisionGsh−pαG−pproxim−tionGlowTthrustGtr−jαФtoryGoptimiz−tionGmαthodGs−tisβyinεG
∞iTo∞jαФtivαGindαxUG2021SGZ]SG[Z_T[Z_ 0
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603 UG2021SGcSGXWb_[WTXWb__[ 1

602 ry∞ridiz−tionGoβGkd−ptivαGniββαrαnti−lGovolutionGwithGlpqSUG2012SG[[XT[[_ 1

601 }α−lTz−r−mαtαrG“nФonstr−inαdGyptimiz−tionGl−sαdGonGonh−nФαdGkqnoGklεorithmUG2019SG[ZXT[]W 16

600 ’ow−rdsGrum−nGmαllGSimul−tionUG2019SGYYXTY[c 3

599 snvαstiε−tionGoβGthαGwostGoββαФtivαGwαt−TrαuristiФGyptimiz−tionG’αФhniquαGβorGmonstr−inαdG
onεinααrinεGzro∞lαmsUG2020SG[b[T]WX 3

598 kGSurroε−tαTkssistαdGovolution−ryGklεorithmGwithG}−ndomGpα−turαGSαlαФtionGβorGv−rεαTSФ−lαG
oxpαnsivαGzro∞lαmsUG2020SGXY]TXZc 2

597 SinεlαTy∞jαФtivαG}α−lTz−r−mαtαrGyptimiz−tiondGonh−nФαdGvSrknoTSzkmwkGklεorithmUG2021SGXWZTXYX 11

596 kGSos}GwodαlGyptimiz−tionG“sinεGthαGniββαrαnti−lGovolutionUG2020SGZb[TZcY 1

595 smprovαdGkd−ptivαGniββαrαnti−lGovolutionGklεorithmGwithGoxtαrn−lGkrФhivαUG2013SGXaWTXab 2

594 niββαrαnti−lGovolutionGwithGmontrollαdGknnihil−tionG−ndG}αεαnαr−tionGoβGsndividu−lsG−ndGkGxovαlG
wut−tionGSФhαmαUG2013SGYb_TYca 1

593 }ααv−lu−tinεGoxponαnti−lGmrossovαrGinGniββαrαnti−lGovolutionUG2014SGYWXTYXW 12

592 wodiβiαdGlr−inGStormGyptimiz−tionGklεorithmGβorGwultimod−lGyptimiz−tionUG2014SGZ[WTZ]X 20

591 knGkd−ptivαGm−uФhyGniββαrαnti−lGovolutionGklεorithmGwithGzopul−tionGSizαG}αduФtionG−ndGwodiβiαdG
wultiplαGwut−tionGStr−tαεiαsUG2015SGXZTY_ 10

590 knGyppositionT∞−sαdGSαlβT−d−ptivαGry∞ridizαdGniββαrαnti−lGovolutionGklεorithmGβorGwultiTo∞jαФtivαG
yptimiz−tionGOySknoPUG2015SG[[aT[_X 6

589 kGniββαrαnti−lGovolutionGklεorithmGwithG−G”−ri−∞lαGxαiεh∞orhoodGSα−rФhGβorGmonstr−inαdGpunФtionG
yptimiz−tionUG2015SGXaXTXb[ 5

588 momp−risonGoβGz−r−mαtαrGmontrolGwαФh−nismsGinGwultiTo∞jαФtivαGniββαrαnti−lGovolutionUG2015SGbcTXWZ 6

587 niββαrαnti−lGovolutionGwithG’woGSu∞popul−tionsUG2015SGXTXZ 1

586 wultiTФh−otiФGSystαmGsnduФαdGSuФФαssTristoryGl−sαdGkd−ptivαGniββαrαnti−lGovolutionUG2016SG]XaT]Ya 0
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585 kutom−tiФG’uninεGoβGthαGzulsαTmouplαdGxαur−lGxαtworkG“sinεGniββαrαnti−lGovolutionGβorGsm−εαG
Sαεmαnt−tionUG2016SGX]aTX__ 5

584 {“−siTkββinαG’}−nsβorm−tionGovolutionGO{“k’}oPGklεorithmdGkGxαwGSimplαG−ndGkФФur−tαGStruФturαG
βorGqlo∞−lGyptimiz−tionUG2016SG_]aT__a 20

583 yptim−lGzowαrGklloФ−tionGoβG–irαlαssGSαnsorGxαtworksGwithGwultiTopαr−torGl−sαdGmonstr−inαdG
niββαrαnti−lGovolutionUG2017SGZZcTZ]Y 2

582 krФhivαGkn−lysisGinGSrknoUG2017SG_bbT_cc 1

581 montrollinεGzopul−tionGSizαGinGniββαrαnti−lGovolutionG∞yGnivαrsityGwαФh−nismUG2017SG[WbT[Xa 4

580 SolvinεGthαGnistri∞utαdG’woGw−ФhinαGplowTShopGSФhαdulinεGzro∞lαmG“sinεGniββαrαnti−lGovolutionUG
2017SG[[cT[]a 2

579 ’hαG{“−siTkββinαG’}−nsβorm−tionGovolutionGO{“k’}oPGklεorithmdGknGyvαrviαwUG2018SGZY[TZZZ 4

578 ’r−nsβαrGunowlαdεαGl−sαdGovolutionGoβG−nGoxtαrn−lGzopul−tionGβorGniββαrαnti−lGovolutionUG2018SGYYYTYYc 1

577 onh−nФinεGkqnoGklεorithmG“sinεGzopul−tionGSizαG}αduФtionGβorGqlo∞−lGxumαriФ−lGyptimiz−tionUG
2018SG_YTaY 11

576 wultiTstr−tαεyGniββαrαnti−lGovolutionUG2018SG_XaT_ZZ 5

575 ovolution−ryG}−di−lGl−sisGpunФtionGxαtworksUG2019SGXW]TXZc 8

574 SoβtGssl−ndGwodαlGβorGzopul−tionTl−sαdGyptimiz−tionGklεorithmsUG2018SG_bTaa 1

573 ostim−tionGnistri∞utionGniββαrαnti−lGovolutionUG2010SG]YYT]ZX 5

572 niββαrαnti−lGovolutionGklεorithmsGwithGmαllul−rGzopul−tionsUG2010SGZYWTZZW 6

571 ovolvinεGkrtiβiФi−lGxαur−lGxαtworksG“sinεGkd−ptivαGniββαrαnti−lGovolutionUG2010SGZc_T[W] 3

570 niββαrαnti−lGovolutionGklεorithmGwithGonsαm∞lαGoβGz−r−mαtαrsG−ndGwut−tionG−ndGmrossovαrG
Str−tαεiαsUG2010SGaXTab 42

569 zowαrGwα−nGl−sαdGmrossovαrG}−tαGkd−ptivαGniββαrαnti−lGovolutionUG2011SGZ[T[X 1

568 wultiTy∞jαФtivαGniββαrαnti−lGovolutionGwithGkd−ptivαGmontrolGoβGz−r−mαtαrsG−ndGypαr−torsUG2011SG[aZT[ba 16
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567 }o∞otGl−sαGnistur∞−nФαGyptimiz−tionGwithGmomp−ФtGniββαrαnti−lGovolutionGviεhtUG2012SGYb]TYc[ 4

566 zopul−tionG}αduФtionGniββαrαnti−lGovolutionGwithGwultiplαGwut−tionGStr−tαεiαsGinG}α−lG–orldG
sndustryGmh−llαnεαsUG2012SGX][TX_X 41

565 z−r−llαlGwiεr−tionGwodαlGomployinεG”−riousGkd−ptivαG”−ri−ntsGoβGniββαrαnti−lGovolutionUG2012SGZcT[a 10

564 ynGmh−llαnεinεG’αФhniquαsGβorGmonstr−inαdGqlo∞−lGyptimiz−tionUG2013SG_[XT_aX 5

563 wodiβiФ−tionsGoβGniββαrαnti−lGovolutionGwithGmompositαG’ri−lG”αФtorGqαnαr−tionGStr−tαεiαsUG2013SGXXZTXYY 4

562 kGpitnαssTl−sαdGkd−ptivαGniββαrαnti−lGovolutionGkppro−ФhGtoGn−t−GmlustαrinεUG2013SG[_cT[a] 2

561 smprovinεGkd−ptivαGniββαrαnti−lGovolutionGwithGmontrollαdGwut−tionGStr−tαεyUG2012SG_Z_T_[Z 1

560 kGzopul−tionTzTSystαmsTsnspirαdGwαm∞r−nαGklεorithmGβorGwultiTo∞jαФtivαGyptimiz−tionUG2014SG[WT[[ 1

559 kGniββαrαnti−lGovolutionGpr−mαworkGwithGonsαm∞lαGoβGz−r−mαtαrsG−ndGStr−tαεiαsG−ndGzoolGoβGvoФ−lG
Sα−rФhGklεorithmsUG2014SG_X]T_Y_ 11

558 ry∞ridizinεGniββαrαnti−lGovolutionG”−ri−ntsG’hrouεhGrαtαroεαnαousGwixinεGinG−Gnistri∞utαdG
pr−mαworkUG2016SGXWaTX]X 4

557 niββαrαnti−lGovolutionGklεorithmGwithGthαGSαФondGyrdαrGniββαrαnФαG”αФtorUG2016SGYXcTYYb 1

556 niββαrαnti−lGovolutionGklεorithmG“sinεGzopul−tionTl−sαdGromαost−sisGniββαrαnФαG”αФtorUG2017SG]acT]ba 3

555 xovαlGdu−lTpopul−tionG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGβorGl−rεαTsФ−lαGmultiTβuαlGαФonomiФG
disp−tФhGwithGv−lvαTpointGαββαФtsUG2020SGYWZSGXXaba[ 12

554 }αTs−mplαdGinhαrit−nФαGФomp−ФtGoptimiz−tionUG2020SGYWbSGXW_[X_ 4

553 SαlαФtivαTФ−ndid−tαGβr−mαworkGwithGsimil−rityGsαlαФtionGrulαGβorGαvolution−ryGoptimiz−tionUG2020SG
]_SGXWW_c_ 4

552 kGry∞ridGpuzzyGqt}Tqk}mrGwodαlinεGkppro−ФhGβorGStoФkGw−rkαtG”ol−tilityGporαФ−stinεUG2013SGY]ZTYbZ 1

551 ry∞ridGStoФh−stiФG}−nkinεGβorGmonstr−inαdGyptimiz−tionUG2020SGbSGYYaYaWTYYaYba 2

550 knGsmprovαdGSlimαGwoldGklεorithmG−ndGitsGkppliФ−tionGβorGyptim−lGypαr−tionGoβGm−sФ−dαG
rydropowαrGSt−tionsUG2020SGbSGYY_a][TYY_aaY 22
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549 z−thGzl−nninεGβorGShαphαrdinεG−GSw−rmGinG−GmluttαrαdGonvironmαntGusinεGniββαrαnti−lGovolutionUG
2020SG 2

548 kФtivαGmh−ttαrGSupprαssionGinG’urninεG∞yGSimult−nαousGkdjustmαntGoβGkmplitudαG−ndGprαquαnФyGoβG
SpindlαGSpααdG”−ri−tionUG2020SGX[YSG 5

547 SolvinεGzortβolioGyptimiz−tionGzro∞lαmsG“sinεGwyokVnG−ndGvˆ'vyGpliεhtUG2020SGXYSGYW]WWW] 1

546 ox−min−tionGoβGthrααGmαt−ThαuristiФG−lεorithmsGβorGoptim−lGdαsiεnGoβGpl−n−rGstααlGβr−mαsUG2016SGXSGacTb_ 6

545 nisФrαtαGoptim−lGsizinεGoβGtrussGusinεG−d−ptivαGdirαФtion−lGdiββαrαnti−lGαvolutionUG2016SGXSGYa]TYc_ 3

544 StruФtur−lGhα−lthGmonitorinεGthrouεhGmαt−ThαuristiФsGTGФomp−r−tivαGpαrβorm−nФαGstudyUG2016SGXSGZX]TZYa 2

543 SourФαGm−skGoptimiz−tionGusinεGthαGФov−ri−nФαGm−trixG−d−pt−tionGαvolutionGstr−tαεyUG2020SGYbSGZZZaXTZZZbc 6

542 kppliФ−tionGoβGdiββαrαnti−lGαvolutionG−lεorithmGonGsαlβTpotαnti−lGd−t−UG2012SGaSGα]XXcc 43

541 z−thToriαntαdGtαstGФ−sαsGεαnαr−tionG∞−sαdG−d−ptivαGεαnαtiФG−lεorithmUG2017SGXYSGαWXba[aX 7

540 ’ourn−mαntGsαlαФtionGmαФh−nismG∞−sαdGr−ndomGvαФtorGsαlαФtionGinGdiββαrαnti−lGαvolutionG
−lεorithmUG2017SG[SGX[aTX]b 2

539 lαnФhm−rkinεGoβGzro∞lαmsG−ndGSolvαrsdG−Gq−mαT’hαorαtiФGkppro−ФhUG2019SG[[SGXZaTX]W 1

538 oββiФiαntGsm−εαG}αtriαv−lG∞yGpuzzyG}ulαsGβromGloostinεG−ndGwαt−hαuristiФUG2020SGXWSG]aT_c 25

537 ’hαGSySGzl−tβormdGnαsiεninεSG’uninεG−ndGSt−tistiФ−llyGlαnФhm−rkinεGyptimis−tionGklεorithmsUG2020
SGbSGab] 12

536 S−tαllitαGwultispαФtr−lG−ndGrypαrspαФtr−lGsm−εαGnαTxoisinεGwithGonh−nФαdGkd−ptivαGqαnαr−lizαdG
q−ussi−nGnistri∞utionG’hrαsholdGinGthαG–−vαlαtGnom−inUG2021SGXZSGXWX 4

535 kGwodiβiαdGjSyGklεorithmGβorGSolvinεGmonstr−inαdGonεinααrinεGzro∞lαmsUG2021SGXZSG_Z 4

534 niββαrαnti−lGovolutionGusinεG“niβormT{u−siTyppositionGβorGsniti−lizinεGthαGzopul−tionUG2010SGcSGX_YcTX_Z[ 20

533 kGmodiβiαdGdiββαrαnti−lGαvolutionG∞−sαdGsolutionGtαФhniquαGβorGαФonomiФGdisp−tФhGpro∞lαmsUG2012SG
bSGXWXaTXWZb 6

532 knGoββiФiαntGkd−ptivαGStr−tαεyGβorGwαlodyGSα−rФhGklεorithmUG2016SGaYaTa_Z 1
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531 yptimizinεGzowαrGolαФtroniФGmirФuitGnαsiεnGwithG“niβormGSα−rФhG}−nεαUG2014SG]SG[XT]c 2

530 oxpαrimαnt−lGStudyGonG}αФαntGkdv−nФαsGinGniββαrαnti−lGovolutionGklεorithmUG2011SGYSG]bTbX 3

529 sntαrpol−tionGl−sαdGwut−tionG”−ri−ntsGoβGniββαrαnti−lGovolutionUG2012SGZSGZ[T]W 2

528 r−ltonGl−sαdGsniti−lGnistri∞utionGinGkrtiβiФi−lGlααGmolonyGklεorithmG−ndGitsGkppliФ−tionGinGSoβtw−rαG
oββortGostim−tionUG2012SGZSGb_TXW_ 1

527 montourGqr−diαntGyptimiz−tionUG2013SG[SGXTYb 5

526 niββαrαnti−lGovolutionGklεorithmGl−sαdGonGonsαm∞lαGoβGmonstr−intGr−ndlinεG’αФhniquαsG−ndG
wultiTzopul−tionGpr−mαworkUG2020SGXWSGYYT[W 1

525 kGxovαlGniββαrαnti−lGovolutionGwithG“niβormGnαsiεnGβorGmontinuousGqlo∞−lGyptimiz−tionUG2012SGaSG 13

524 kd−ptivαGz−r−mαtαrGSαlαФtionGβorGStr−tαεyGkd−pt−tionGinGniββαrαnti−lGovolutionGβorGmontinuousG
yptimiz−tionUG2012SGaSG 2

523 p“SsTmkndGmoron−virusGOmy”snTXcPGdi−εnosisG∞−sαdGonGthαGβusionGoβGmxxsG−ndGh−ndФr−βtαdG
βα−turαsUG2020SG_SGαZW_ 26

522 SolvinεGoxpαnsivαGwultimod−lGyptimiz−tionGzro∞lαmG∞yG−GnαФompositionGniββαrαnti−lGovolutionG
klεorithmUG2021SGzzSG 1

521 niββαrαnti−lGovolutionGklεorithmGβorGwultimod−lGyptimiz−tiondGkGShortGSurvαyUG2021SGa[]Ta]_ 1

520 kd−ptivαGniββαrαnti−lGovolutionG–ithGsnβorm−tionGontropyTl−sαdGwut−tionGStr−tαεyUG2021SGcSGX[_abZTX[_ac_

519 UG2021SGcSGX[YXX[TX[YXYb 0

518 z−r−mαtαrGsdαntiβiФ−tionGoβGvithiumGl−ttαryGwodαlGl−sαdGonGsmprovαdGpirαworksGklεorithmUG2021SG

517 ry∞ridG{u−ntumGniββαrαnti−lGovolutionUG2021SG

516 wultiplαGp−ultGni−εnosisGl−sαdGonG−nGsmprovαdGniββαrαnti−lGovolutionGklεorithmGwithGxovαlG
w−jorTminorG’αstinεGSαquαnФαsUG2021SG

515 pirαβlyG−lεorithmGwithGdivisionGoβGrolαsGβorGФomplαxGoptim−lGsФhαdulinεUG2021SGYYSGXZXXTXZZZ 1

514 kGrαβαrαnФαGpointGsαlαФtionG−ndGdirαФtionGεuid−nФαT∞−sαdG−lεorithmGβorGl−rεαTsФ−lαGmultiTo∞jαФtivαG
optimiz−tionUG
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513 zαrβorm−nФαT∞−sαdGmultiTo∞jαФtivαGdαsiεnG−ndGαxp−nsionGoβGw−tαrGdistri∞utionGnαtworksG
ФonsidαrinεGliβαGФyФlαGФostsG−ndGβuturαGdαm−ndsUG 0

512 kGsФrααninεT∞−sαdGεr−diαntTαnh−nФαdGq−ussi−nGproФαssGrαεrαssionGmodαlGβorGmultiTβidαlityGd−t−G
βusionUG2021SG]WSGXWX[Za 1

511 kd−ptivαGdiββαrαnti−lGαvolutionGwithGαnsαm∞linεGopαr−torsGβorGФontinuousGoptimiz−tionGpro∞lαmsUG
2021SGXWWcc[ 1

510 knGαββiФiαntGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonGorthoεon−lGlα−rninεG−ndGαlitαsGloФ−lGsα−rФhG
mαФh−nismsGβorGnumαriФ−lGoptimiz−tionUG2022SGYZ]SGXWa_Z_ 2

509 SzwSTkvSdGkGSinεlαTzointGwαmαtiФGstruФturαGwithG−ФФαlαr−tαdGloФ−lGsα−rФhGβorGinst−nФαGrαduФtionUG
2021SGXWWccX 1

508 wultiTpopul−tionG−ndGdyn−miФTitαr−tivαGФuФkooGsα−rФhG−lεorithmGβorGlinα−rG−ntαnn−G−rr−yGsynthαsisUG
2021SGXXZSGXWbWW[ 1

507 knGαnh−nФαdG∞l−ФkGwidowGoptimiz−tionG−lεorithmGβorGβα−turαGsαlαФtionUG2022SGYZ]SGXWa_Zb 11

506 xiФhαT∞−sαdGФoopαr−tivαGФoTαvolution−ryGαnsαm∞lαGnαur−lGnαtworkGβorGФl−ssiβiФ−tionUG2021SGXXZSGXWac]X 1

505 kGdu−lGoppositionT∞−sαdGlα−rninεGβorGdiββαrαnti−lGαvolutionGwithGprotαФtivαGmαФh−nismGβorG
αnεinααrinεGoptimiz−tionGpro∞lαmsUG2021SGXXZSGXWac[Y 1

504 z−r−mαtαrsGidαntiβiФ−tionGoβG’hαvαninGmodαlGβorGlithiumTionG∞−ttαriαsGusinεGsαlβT−d−ptivαGz−rtiФlαG
Sw−rmGyptimiz−tionGniββαrαnti−lGovolutionG−lεorithmGtoGαstim−tαGst−tαGoβGФh−rεαUG2021SG[[SGXWZY[[ 6

503 kGry∞ridGovolvinεG−ndGqr−diαntGStr−tαεyGβorGkpproxim−tinεGzoliФyGov−lu−tionGonGynlinαGmritiФTkФtorG
vα−rninεUG2012SG]]]T]_[

502 }αsα−rФhGonGlioεαoεr−phyGniββαrαnti−lGovolutionGklεorithmUG2012SGYb[TYcX

501 niββαrαnti−lGovolutionGwithG−G}αl−tion−lGxαiεh∞ourhoodTl−sαdGStr−tαεyGβorGxumαriФ−lG
yptimiz−tionUG2012SGXbcTXca

500 kGmomp−risonGoβG’woGkd−pt−tionGkppro−ФhαsGinGniββαrαnti−lGovolutionUG2012SGZXaTZY[ 1

499 kd−ptivαGniββαrαnti−lGovolutionGwithGnirαФtion−lGsnβorm−tionGl−sαdGSα−rФhGwovαsUG2012SG[ZZT[[X

498 kdv−nФαsGinGniββαrαnti−lGovolutionGβorGSolvinεGwultio∞jαФtivαGyptimiz−tionGzro∞lαmsUG2012SGZ__TZaZ

497 ovolution−ryGostim−tionGoβGz−r−mαtαrsGinGmomput−tion−lGwodαlsGoβG’hymoФytαGnyn−miФsUG2014SGYaYTYbW

496 kGnivαrsityTl−sαdGmomp−r−tivαGStudyGβorGkdv−nФαG”−ri−ntsGoβGniββαrαnti−lGovolutionUG2014SGXZXaTXZZX
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495 kG”αryGp−stGmonvαrεαntGovolution−ryGklεorithmGβorGS−tisβ−ФtoryGSolutionsUG2014SGY]bTY__

494 knGkn−lysisGoβG”ol−tilityGSprα−dGvi−GthαG}iskTprααG}−tαGzroxyUG 0

493 porαФ−stinεGoβGthαGmonvαxityGkdjustmαntG−ndGthαGShortG}−tαGl−sαdGonGthαGsnβαrαnФαGβromGthαGms}G
wodαlUG

492 kmnoYdGknGkd−ptivαGm−uФhyGniββαrαnti−lGovolutionGklεorithmGwithGsmprovαdGmonvαrεαnФαGSpααdUG
2014SG[XSGXWcWTXWcb

491 onФyФlopαdi−GoβGmomplαxityG−ndGSystαmsGSФiαnФαUG2015SGXTa

490 kG∞lαndinεGФrossovαrGdiββαrαnti−lGαvolutionG−ppro−ФhGtoGФ−mαr−Gsp−ФαGm−nipul−tionGp−r−mαtαrG
optimiz−tionUG2015SG_[SGWYWaWX

489 kd−ptivαGniββαrαnti−lGovolutiondGSrknoGwithGmompαtinεGmrossovαrGStr−tαεiαsUG2015SGZYcTZZc 2

488 ovolvinεGthαGz−r−mαtαrsGoβGniββαrαnti−lGovolutionG“sinεGovolution−ryGklεorithmsUG2015SG]YZT]Z[

487 r−ndlinεGwultio∞jαФtivαsGwithGkd−ptivαGwut−tionGl−sαdGOv−rαpsilonGPTnomin−nФαGniββαrαnti−lG
ovolutionUG2015SG]YZT]ZY 1

486 sntroduФinεG−GStoФh−stiФGz−r−mαtαrGmontrolGwαthodGtoG−nGkd−ptivαGniββαrαnti−lGovolutionUG2015SG
XZ]SGXX[YTXX[b

485 nirαФtion−lGniββαrαnti−lGovolutiondGkppro−ФhinεGtoGthαGSupαriorSGnαp−rtinεGβromGthαGsnβαriorSGorG
lothiUG2015SGY]]TY_]

484 kGmomp−r−tivαGStudyGonGSαlβTkd−ptivαGniββαrαnti−lGovolutionGklεorithmsGβorG’αstGpunФtionsG−ndG−G
}α−lT–orldGzro∞lαmUG2015SGXZXTXZ_

483 kd−ptivαGnistri∞utαdGSαnsinεG−ndGmontrolGwαthodsUG2016SGXTYZ

482 kGxovαlGkrtiβiФi−lGlααGmolonyGklεorithmGβorG}−d−rGzolyph−sαGmodαGnαsiεnUG2016SGXcZTYWX

481 ni−εnosinεG’imαTnαpαndαntGsnФipiαntGp−ultsUG2016SG[aT_Y

480 niββαrαnti−lGovolutionUG2016SGcZTXWZ

479 niββαrαnti−lGovolutionGsmprovαdGwithGkd−ptivαGmontrolGz−r−mαtαrsG−ndGnou∞lαGwut−tionG
Str−tαεiαsUG2016SGXb_TXcb 0

478 kGxαwGniββαrαnti−lGovolutionGklεorithmGwithGklopαxTl−sαdGvoФ−lGSα−rФhUG2016SG[YWT[ZX
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477 ry∞ridiz−tionGoβGmh−otiФGSystαmsG−ndGSuФФαssTristoryGl−sαdGkd−ptivαGniββαrαnti−lGovolutionUG2016SGX[]TX]_

476 kGwα−nGShiβtGkssistαdGniββαrαnti−lGovolutionGklεorithmUG2016SGX_ZTXaY

475 kd−ptivαGnistri∞utαdGSαnsinεG−ndGmontrolGwαthodsUG2017SG]Z]T]]b

474 ry∞ridiz−tionGoβGkn−lytiФGzroεr−mminεG−ndGniββαrαnti−lGovolutionGβorG’imαGSαriαsGzrαdiФtionUG2017SG_b_T_cb 1

473 niββαrαnti−lGovolutionGnrivαnGkn−lytiФGzroεr−mminεGβorGzrαdiФtionUG2017SG_a_T_ba 2

472 nαtαФtinεGzotαnti−lGnαsiεnG–α−knαssαsGinGSrknoG’hrouεhGxαtworkGpα−turαGkn−lysisUG2017SG__YT_aZ

471 ynGthαGoββiФiαnФyGoβGSuФФαssβulTz−rαntGSαlαФtionGpr−mαworkGinGthαGSt−tαToβTthαT−rtGniββαrαnti−lG
ovolutionG”−ri−ntsUG2017SGZYaTZZ_ 1

470 knGkd−ptivαGniββαrαnti−lGovolutionGwithGvα−rninεGz−r−mαtαrsGkФФordinεGtoGqroupsGnαβinαdG∞yGthαG
}−nkGoβGy∞jαФtivαG”−luαsUG2017SG[XXT[Xc 1

469 ’hαGsnβluαnФαGoβGkrФhivαGSizαGtoGSrknoUG2017SG]XaT]Ya

468 kGl−yαsi−nG}αst−rtinεGkppro−ФhGtoGklεorithmGSαlαФtionUG2017SGZcaT[Wb

467 onh−nФαdGnoGwithG–αiεhtαdGl−sαG”αФtorGβorG“nФonstr−inαdGqlo∞−lGyptimiz−tionUG2017SGXWSGXTX_

466 ’ow−rdsGlαttαrGzopul−tionGSizinεGβorGniββαrαnti−lGovolutionG’hrouεhGkФtivαGzopul−tionGkn−lysisG
withGmomplαxGxαtworkUG2018SGYY]TYZ] 3

465 zαrβorm−nФαGkssαssmαntGoβG}αФursivαGzro∞−∞ilityGw−tФhinεGβorGkd−ptivαGypαr−torGSαlαФtionGinG
niββαrαnti−lGovolutionUG2018SGZYXTZZZ 2

464 ynGthαGzrolonεαdGoxplor−tionGoβGnist−nФαGl−sαdGz−r−mαtαrGkd−pt−tionGinGSrknoUG2018SG]_XT]aX

463 yptim−lGStruФtur−lGolαmαntsGSizinεG“sinεGxαur−lGxαtworkG−ndGkd−ptivαGniββαrαnti−lGklεorithmUG
2018SGcZTXZ[

462 kd−ptivαGmrossovαrGwαmαtiФGniββαrαnti−lGr−rmonyGSα−rФhGβorGyptimizinεGnoФumαntGmlustαrinεUG
2018SG]WcT]Xb 1

461 kGxαwGSymGostim−tionGklεorithmUG2018SGZWZTZXX

460 lr−inGStormGyptimiz−tionGwithGwultiTpopul−tionGl−sαdGonsαm∞lαGoβGmrα−tinεGypαr−tionsUG2018SGZa[TZbZ
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459 mritiФ−lGpr−ФtilαGyptimiz−tionGwαthodG“sinεG’runФ−tαdGr−ltonGSαquαnФαGwithGkppliФ−tionGtoGSk–G
piltαrGnαsiεnUG2018SG[_[T[a] 0

458 kGwodiβiФ−tionGoβGwyokVnGβorGSolvinεGwultiTy∞jαФtivαGyptimiz−tionGzro∞lαmsUG2018SGYYSGYX[TYYZ 1

457 nist−nФαGvsUGsmprovαmαntGl−sαdGz−r−mαtαrGkd−pt−tionGinGSrknoUG2019SG[]]T[_[

456 wαt−hαuristiФsGβorGyptimiz−tionGzro∞lαmsUG2019SG[ZTbZ

455 ynGthαGkppliФ−∞ilityGoβG}−ndomG−ndGthαGlαstGSolutionGnrivαnGwαt−hαuristiФsGβorGkn−lytiФG
zroεr−mminεG−ndG’imαGSαriαsG}αεrαssionUG2019SG[bcT[cb

454 SolvinεG−nGsntαεr−tαdGS−lαsTvα−sinεGzro∞lαmG–ithG}αm−nuβ−ФturinεG−ndGsnvαntoryGShort−εαG“sinεG
niββαrαnti−lGovolutionUG2018SGcSGXTY_

453 onh−nФαdGkrФhivαGβorGSrknoUG2019SG[WT]]

452 }−ndomiz−tionGoβGsndividu−lsGSαlαФtionGinGniββαrαnti−lGovolutionUG2019SGXbWTXcX 1

451 niββαrαnti−lGovolutionGl−sαdGonGvα−rn−∞lαGovolutionGwodαlGβorGpunФtionGyptimiz−tionUG2019SGYcWTZWY

450 ovαntT’riεεαrinεGsmpulsivαGniββαrαnti−lGovolutionUG2019SGXTZ]

449 tknoTl−sαdGpα−turαGSαlαФtionGβorGxonTtαФhniФ−lGvossαsGnαtαФtionUG2019SGX[XTX]_ 1

448 kn−lyzinεGmontrolGz−r−mαtαrsGinGnsSrUG2019SG]XcT]Yc

447 kn−lysisGoβGyptimiz−tionGm−p−∞ilityGoβGSαlαФtionGypαr−torGβorGnoGklεorithmUG2019SGXZYTX[X

446 n−t−G}αduФtionGvi−GStr−tiβiαdGS−mplinεGβorGmh−nФαGmonstr−inαdGyptimiz−tionGwithGkppliФ−tionGtoG
ploodGmontrolGzl−nninεUG2019SG[b]T[ca

445 kGxαwGlinomi−lGmrossovαrGmonsidαrinεGmorrαl−tionGkmonεGnαФisionG”−ri−∞lαsGβorGkd−ptivαG
niββαrαnti−lGovolutionUG2019SGYWXcSGX]cTX__

444 kGq−mm−TvαvyGry∞ridGwαt−rαuristiФGβorGrypαrz−r−mαtαrG’uninεGoβGnααpG{GxαtworkUG2020SG_Z]T_[_

443 Simult−nαousGvoФ−lGkd−pt−tionGβorGniββαrαntGvoФ−lGzropαrtiαsUG2020SGYX_TYYa

442 kGxαε−tivαlyGmorrαl−tionTl−sαdGSαlαФtionGStr−tαεyGβorGz−r−mαtαrGkd−pt−tionGinGSrknoUG2019SG
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441 krtiβiФi−lGlααGmolonyGklεorithmGl−sαdGonGxαwGSα−rФhGStr−tαεyUG2020SGaaYTaac

440 yptim−lTypαr−tionGwodαlG−ndGyptimiz−tionGwαthodGβorGry∞ridGonαrεyGSystαmGonGv−rεαGShipUG2020SGYZZTY[Y

439 montourGqr−diαntGyptimiz−tionUG2020SGY[aTYa_

438 lαstGzolynomi−lGr−rmonyGSα−rФhGwithGlαstG˛†TrillGmlim∞inεGklεorithmUG2020SGZWSGXTXa 1

437 knGonh−nФαdGniββαrαnti−lGovolutionGklεorithmGwithGxαwGonvironmαnt−lTl−sαdGz−r−mαtαrsGβorG
SolvinεGyptimiz−tionGzro∞lαmsUG2021SGXXcTXYc

436 knGsmprovαdGz−rtiФlαGSw−rmGklεorithmGwithGrαuristiФGp−ФtorsG−ndGompiriФ−lGypαr−torsUG2020SGX]a]SGWXYWbW

435 knGαnh−nФαdGdiββαrαnti−lGαvolutionG−lεorithmGwithG−d−pt−tionGoβGswitФhinεGФrossovαrGstr−tαεyGβorG
ФontinuousGoptimiz−tionUG2020SG[]SGcaTXY[ 1

434 knGkd−ptivαGniββαrαnti−lGovolutionGklεorithmGwithG}αst−rtGβorGSolvinεGmontinuousGyptimiz−tionG
zro∞lαmsUG2020SGX]SGY][TY_c 1

433 mh−otiФGl−Фtαri−lGpor−εinεGyptimiz−tionGklεorithmGwithGwultiTФrossGvα−rninεGwαФh−nismGβorGonαrεyG
w−n−εαmαntGoβG−GSt−nd−lonαGz”V–indGwithGpuαlGmαllUG2021SGb]TcY 1

432 moopαr−tivαGmoαvolutionGwithG’woTSt−εαGnαФompositionGβorGv−rεαTSФ−lαGqlo∞−lGyptimiz−tionG
zro∞lαmsUG2021SGYWYXSGXTX_ 0

431 kGsαlβT−d−ptivαGwαiεhtαdGdiββαrαnti−lGαvolutionG−ppro−ФhGβorGl−rεαTsФ−lαGβα−turαGsαlαФtionUG2021SG
YZ]SGXWa_ZZ 4

430 smprovinεGkrtiβiФi−lGlααGmolonyGklεorithmG“sinεGwodiβiαdGxα−rαstGxαiεh∞orGSαquαnФαUG2021SG 0

429 kGsФ−nnαrGm−tФhinεGmαthodG∞−sαdGonGФov−ri−nФαGm−trixG−d−pt−tionGαvolutionGstr−tαεyUG2021SG

428 ynGthαGzαrβorm−nФαG−ndGmomplαxityGoβGmrossovαrGinGniββαrαnti−lGovolutionGklεorithmUG2020SGZ_ZTZa]

427 niββαrαnti−lGovolutionG−ndGstsGkppliФ−tionGinGsdαntiβiФ−tionGoβG”irusG}αlα−sαGvoФ−tionGinG−GSαwαrGvinαUG
2020SG]ZTaY

426 knGoββαФtivαGklεorithmG∞−sαdGonGSα−rФhGoФonomiФsGβorGwultiTy∞jαФtivαGyptimiz−tionUG2020SG

425 onh−nФinεGSrknoG−ndGvTSrknoGklεorithmsG“sinεGyrdαrαdGwut−tionUG2020SG 1

424 ”isu−lizinεGz−r−mαtαrGkd−pt−tionGinGniββαrαnti−lGovolutionGwithGoxpαФtαdGpitnαssGsmprovαmαntUG
2020SG 1
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423 kd−ptivαGnirαФtion−lGwut−tionGβorG−nGkd−ptivαGniββαrαnti−lGovolutionGklεorithmUG2020SG 0

422 }−ndomnαssGSαlαФtionGinGniββαrαnti−lGovolutionG“sinεG’hompsonGS−mplinεUG2020SG

421 ovolution−ryGSα−rФhGβromGthαGsntαriorGoβGpα−si∞lαGSp−ФαUG2020SG 1

420 oxpαrimαnt−lGSαnsitivityGkn−lysisGoβGqridTl−sαdGz−r−mαtαrGkd−pt−tionGwαthodUG2021SGZZ]TZ[_

419 }αinβorФαdGynlinαGz−r−mαtαrGkd−pt−tionGwαthodGβorGzopul−tionT∞−sαdGwαt−hαuristiФsUG2020SG 1

418 v−rεαTsФ−lαGФlustαrinεGusinεGdαФompositionT∞−sαdGαvolution−ryG−lεorithmsUG2020SG

417 UG2020SG 0

416 sntαεr−tinεG”−ri−∞lαG}αduФtionGStr−tαεyG–ithGovolution−ryGklεorithmsGβorGSolvinεGxonlinα−rG
oqu−tionsGSystαmsUG2022SGcSGa]Tbc 2

415 smprovinεGnαndritiФGxαuronGwodαlG–ithGnyn−miФGSФ−lαTprααGxαtworkTl−sαdGniββαrαnti−lGovolutionUG
2022SGcSGccTXXW 10

414 kGzαn−ltyTl−sαdGniββαrαnti−lGovolutionGβorGwultimod−lGyptimiz−tionUG2021SGzzSG 1

413 pinαTtuninεGrαstriФtαdGloltzm−nnGm−ФhinαsGusinεGqu−tαrnionT∞−sαdGβlowαrGpollin−tionG−lεorithmUG
2020SGXXXTXZZ 2

412 wodαlinεGoxФh−nεαG}−tαG”ol−tilityGnyn−miФsGoβGthαGqrα−tGlrit−inGzoundGtoGothiopi−nGlirrG“sinεGthαG
SαmiTz−r−mαtriФGxonTvinα−rGpuzzyToqk}mrTkxxGwodαlUG2020SGXWSG]cbT_XX 1

411 nαsiεnGoβGrowl−ndGmurrαntGSourФαsG“sinεGniββαrαnti−lGovolutionGyptimiz−tionUG2020SGXXSGc_TXWW

410 z−r−mαtαrGovolutionGSαlβTkd−ptivαGStr−tαεyG−ndGstsGkppliФ−tionGβorGmuФkooGSα−rФhUG2020SG]_T_b

409 ynGthαGkssαssmαntGoβGx−turαTsnspirαdGwαt−TrαuristiФGyptimiz−tionG’αФhniquαsGtoGpinαT’unαGnααpG
lαliαβGxαtworksUG2020SG_aTc_ 1

408 “k”GZnGz−thGzl−nninεGl−sαdGonGwultiTzopul−tionGonsαm∞lαGniββαrαnti−lGovolutionUG2020SG]cbT_XW 0

407 niββαrαnti−lGovolutionGklεorithmG“sinεGonh−nФαTl−sαdGkd−ptionGwut−ntG”αФtorUG2020SGYYaTYZ] 0

406 kG}αTiniti−liz−tionGmlustαrinεTl−sαdGkd−ptivαGniββαrαnti−lGovolutionGβorGxonlinα−rGoqu−tionsG
SystαmsUG2020SG[YYT[Zb
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405 promGpα−turαGSαlαФtionGtoGmontinuousGyptimiz−tionUG2020SGXTXY

404 kGr−ndGmontourGml−ssiβiФ−tionG“sinεGonsαm∞lαGoβGx−tur−lGpα−turαsdGkGv−rεαGmomp−r−tivαGStudyUG
2020SGY_T[]

403 xonlinα−rGvi∞r−tionGoβGknittαdGsp−ФαrGβ−∞riФGundαrGh−rmoniФGαxФit−tionUG2020SGX]SGX]]bcY]WYWcbZ]_ 3

402 onh−nФinεGniββαrαnti−lGovolutionGonGmontinuousGyptimiz−tionGzro∞lαmsG∞yGnαtαФtinεGzromisinεG
vα−dαrsUG2020SGbSGYY_]]aTYY_]ab

401 zαrβorm−nФαGyptimiz−tionGoβGmloudGkppliФ−tionG−tGSoβtw−rαGkrФhitαФturαGvαvαlUG2020SGaY[TaZb

400 krФhivαG“pd−tαGStr−tαεyGsnβluαnФαsGniββαrαnti−lGovolutionGzαrβorm−nФαUG2020SGZcaT[W[ 1

399 aTnimαnsion−lGyptimiz−tionG’−skdGzlyTx−turαTsnspirαdGyptimizαrG”αrsusGXWT™α−rsTyldGniββαrαnti−lG
ovolutionGl−sαdGyptimizαrGZrdGqαnαr−tionGozSnoUG2020SGXXTY]

398 nozzGTGniββαrαnti−lGovolutionGz−r−llαlGzroεr−mUG2020SG]SGXaWX

397 –indGzowαrGporαФ−stinεGwithGnααpGvα−rninεGxαtworksdG’imαTSαriαsGporαФ−stinεUG2021SGXXSGXWZZ] 6

396 ’imαâ��βrαquαnФyGФh−r−ФtαristiФsG−ndGtrαndGβα−turαGoβGthαGoxzowpGsiεn−lG∞αβorαGvush−nG
O{{v−rvαФ{w}}}ï{{v−rvαФ{w}}}PG_U_Gα−rthqu−kαGvi−GnoTnn’pkGmαthodUGX

395 r−rnαssinεGsupαrdirαФtivityGinGdiαlαФtriФGsphαriФ−lGmultil−yαrG−ntαnn−sUG2021SGXW[SG 1

394 nu−lGmut−tionsGФoll−∞or−tionGmαФh−nismGwithGαlitαsGεuidinεG−ndGinβαriorsGαlimin−tinεGtαФhniquαsG
βorGdiββαrαnti−lGαvolutionUGX

393 wodαlT∞−sαdGoptimiz−tionGoβGФoββααGro−stinεGproФαssdGwodαlGdαvαlopmαntSGprαdiФtionSGoptimiz−tionG
−ndG−ppliФ−tionGtoGupεr−dinεGoβG}o∞ust−GФoββααG∞α−nsUG2021SGZXbSGXXWbbb 1

392 kФФur−tαGp−r−mαtαrsGαxtr−ФtionGoβGzowpmGmodαlG∞−sαdGonGmαt−hαuristiФsG−lεorithmsUG2021SGaSG_b][T_b_a 3

391 mlustαrTФαntroidT∞−sαdGmut−tionGstr−tαεiαsGβorGniββαrαnti−lGovolutionUGX

390 kGmαt−ThαuristiФG−ssistαdGundαrw−tαrGεlidαrGp−thGpl−nninεGmαthodUG2021SGY[YSGXXWXYX 2

389 SαnsitivityGsmport−nФαGS−mplinεG™iαldGkn−lysisG−ndGyptimiz−tionGβorGriεhGSiεm−Gp−ilurαG}−tαG
ostim−tionUG2021SG 1

388 oxpαrimαnt−lGStudyGonG}αФαntGkdv−nФαsGinGniββαrαnti−lGovolutionGklεorithmUGXXXTXZZ
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387 noVosGTGkGxαwGniββαrαnti−lGovolutionGSαlαФtionGypαr−torGl−sαdGonGontropyG−ndGsndαxGβorGpα−turαG
}−nkinεUG2020SGXWSG_ZTa_

386 zTlsqypdGkGp−r−llαlGlα−rninεTsαlαФtionT∞−sαdGεlo∞−lGoptimiz−tionGβr−mαworkUG2020SGZcSGaZZZTaZ_X 1

385 kGvαФtorizαdG∞imod−lGdistri∞utionG∞−sαdGmiФroGdiββαrαnti−lGαvolutionG−lεorithmGO”lTmnoPUG2020SGX_SGY[]TY_X

384 wultiTo∞jαФtivαSGmultiTphysiФsGoptimiz−tionGoβGZnGmixαdToxidαGv–}GβuαlG−ssαm∞lyGdαsiεnsGusinεGthαG
wytknoG−lεorithmUG2020SGX[]SGXWa]Z_ 1

383 kn−lysisGoβGst−tistiФ−lGmodαlT∞−sαdGoptimiz−tionGαnh−nФαmαntsGinGqαnαr−lizαdGSαlβTkd−ptinεG
z−rtiФlαGSw−rmGyptimiz−tionGβr−mαworkUG2020SG[]SGYZZTY][ 2

382 kd−ptivαGmαmαtiФGdiββαrαnti−lGαvolutionGwithGmultiTniФhαGs−mplinεG−ndGnαiεh∞orhoodGФrossovαrG
str−tαεiαsGβorGεlo∞−lGoptimiz−tionUG2022SG]bZSGXYXTXZ_ 1

381 SαlβT−d−ptivαGmultiTo∞jαФtivαGdiββαrαnti−lGαvolutionG−lεorithmGwithGβirstGβrontGαlitismGβorGoptimizinεG
nαtworkGus−εαGinGnαtworkαdGФontrolGsystαmsUG2022SGXX[SGXWbXXY 0

380 niββαrαnti−lGαvolutionGwithGorthoεon−lG−rr−yT∞−sαdGiniti−liz−tionG−ndG−GnovαlGsαlαФtionGstr−tαεyUG
2022SG_bSGXWXWXW 3

379 kd−ptivαGopαr−torGsαlαФtionGwithGtαstT−ndT−pplyGstruФturαGβorGdαФompositionT∞−sαdGmultiTo∞jαФtivαG
optimiz−tionUG2022SG_bSGXWXWXZ 1

378 knGsntαrv−lGxαur−lGxαtworkGl−sαdGonGsmprovαdGniββαrαnti−lGovolutionGklεorithmUG2021SG

377 ynGthαGusαGoβGsinεlαGnonTuniβormGmut−tionGinGliεhtwαiεhtGmαt−hαuristiФsUG2022SGY_SGYY]c 0

376 }αmotαGSαnsinεGsm−εαryGSαεmαnt−tiondGkGry∞ridGkppro−ФhUG2021SGXZSG[_W[ 1

375 smprovαdG−rtiβiФi−lG∞ααGФolonyG−lεorithmGwithGdyn−miФGpopul−tionGФompositionGβorGoptimiz−tionG
pro∞lαmsUGX 1

374 monstr−inαdGαvolution−ryGoptimiz−tionG∞−sαdGonGrαinβorФαmαntGlα−rninεGusinεGthαGo∞jαФtivαG
βunФtionG−ndGФonstr−intsUG2021SGYZaSGXWaaZX 2

373 SαlβTkd−ptivαGwultiT’−skGniββαrαnti−lGovolutionGyptimiz−tiondG–ithGm−sαGStudiαsGinG–α−ponâ��’−rεαtG
kssiεnmαntGzro∞lαmUG2021SGXWSGYc[] 0

372 SpSknodG−nGimprovαdGsαlβT−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGwithG−GshuββlαdGβroεTlα−pinεG
str−tαεyUGX 0

371 knG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGusinεGβitnαssGdist−nФαGФorrαl−tionG−ndG
nαiεh∞ourhoodT∞−sαdGmut−tionGstr−tαεyUGXTYb 1

370 mh−otiФGdiββusionTlimitαdG−εεrαε−tionGαnh−nФαdGεrαyGwolβGoptimizαrdGsnsiεhtsSG−n−lysisSG∞in−riz−tionSG
−ndGβα−turαGsαlαФtionUG 3
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369 oxploitinεG−ФtivαGsu∞sp−ФαsGoβGhypαrp−r−mαtαrsGβorGαββiФiαntGhiεhTdimαnsion−lGuriεinεGmodαlinεUG
2021SGXWb_[Z 0

368 mom∞inαdGhα−tG−ndGpowαrGαФonomiФGdisp−tФhGusinεG−nG−d−ptivαGФuФkooGsα−rФhGwithGdiββαrαnti−lG
αvolutionGmut−tionUG2021SGZWaSGXXbW]a 4

367 StoФh−stiФGwultiplαGmh−otiФGvoФ−lGSα−rФhTsnФorpor−tαdGqr−diαntTl−sαdGyptimizαrUG2021SGYWYXSGXTX_ 0

366 onh−nФαdGyptimiz−tionTl−sαdG”otinεGml−ssiβiαrG−ndGmh−inαdGwultiTy∞jαФtivαG}αεrαssorGβorG
oββαФtivαGqroundw−tαrG}αsourФαGw−n−εαmαntUG2021SGXTX 2

365 kGrαviαwGoβGpopul−tionT∞−sαdGmαt−hαuristiФsGβorGl−rεαTsФ−lαG∞l−ФkT∞oxGεlo∞−lGoptimiz−tiondGz−rtGlUG
IEEE Transactions on Evolutionary ComputationSG2021SGXTX 15.6 3

364 knGynTmh−inGkn−lysisTl−sαdGkppro−ФhGtoGzrαdiФtGothαrαumGzriФαsUG2021SGcSGX_acaYTX_acbc 1

363 sYnodGsmprovαdGsntαrv−lGniββαrαnti−lGovolutionGβorGxumαriФ−lGmonstr−inαdGqlo∞−lGyptimiz−tionUG2021
SGXb_TYWX

362 UG2021SGXTX

361 kGSimplαG∞utGoββiФiαntG}−nkinεTl−sαdGniββαrαnti−lGovolutionUG2022SGoXW]UnSGXbcTXcY 2

360 kGniββαrαnti−lGovolutionGklεorithmGβorG–indGp−rmGv−youtGyptimiz−tionG“sinεG−GxαwGlilαvαlG
zroεr−mminεGwodαlUG2022SG]b[T]c_

359 kGr−di−lG∞−sisGβunФtionGsurroε−tαGmodαlG−ssistαdGαvolution−ryG−lεorithmGβorGhiεhTdimαnsion−lG
αxpαnsivαGoptimiz−tionGpro∞lαmsUG2022SGXX_SGXWbZ]Z 3

358 kltαrn−tαGsα−rФhGp−ttαrnT∞−sαdG∞r−inGstormGoptimiz−tionUG2022SGYZbSGXWabc_ 8

357 wultiTstr−tαεyGβusionGdiββαrαnti−lGαvolutionG−lεorithmGβorG“k”Gp−thGpl−nninεGinGФomplαxG
αnvironmαntUG2022SGXYXSGXWaYba 1

356 krtiβiФi−lGlααGmolonyGklεorithmGwithGnist−ntGS−v−ntsGβorGФonstr−inαdGoptimiz−tionUG2022SGXX_SGXWbZ[Z 3

355 wultimod−lGoptimiz−tionGvi−Gdyn−miФ−llyGhy∞ridGniФhinεGdiββαrαnti−lGαvolutionUG2022SGYZbSGXWacaY 0

354 ’hαG−utom−tiФGdαsiεnGoβGp−r−mαtαrG−d−pt−tionGtαФhniquαsGβorGdiββαrαnti−lGαvolutionGwithGεαnαtiФG
proεr−mminεUG2022SGYZcSGXWbWaW 1

353 niββαrαnti−lGαvolutionGwithGdyn−miФGФom∞in−tionG∞−sαdGmut−tionGopαr−torG−ndGtwoTlαvαlGp−r−mαtαrG
−d−pt−tionGstr−tαεyUG2022SGXcYSGXX_Ycb 0

352 kGtwoTst−εαG”suy}G−ssistαdGmultiTopαr−torGdiββαrαnti−lGαvolutionG−ppro−ФhGβorGsnβluαnФαG
w−ximiz−tionGinGsoФi−lGnαtworksUG2022SGXcYSGXX_Z[Y 3
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351 kGpopul−tionGdivαrsityTФontrollαdGdiββαrαnti−lGαvolutionGβorGp−r−mαtαrGαstim−tionGoβGsol−rG
photovolt−iФGmodαlsUG2022SG]XSGXWXcZb 3

350 kntGvionTl−sαdG}−ndomG–−lkGniββαrαnti−lGovolutionGklεorithmGβorGyptimiz−tionG−ndGmlustαrinεUG
2019SG

349 nimαnsion−lGvα−rninεGStr−tαεyTl−sαdGqrαyG–olβGyptimizαrGβorGSolvinεGthαGqlo∞−lGyptimiz−tionG
zro∞lαmUUG2022SGYWYYSGZ_WZ_Wa 0

348 kn−lytiФ−lGStudyGonGthαG}olαGoβGSФ−lαGp−ФtorGz−r−mαtαrGoβGniββαrαnti−lGovolutionGklεorithmGonGstsG
monvαrεαnФαGx−turαUG2022SGaaTXZ]

347 knGovolution−ryGqu−rdr−ilGv−youtGnαsiεnGpr−mαworkGβorGmrowdGmontrolGinGSu∞w−yGSt−tionsUG2022SGXTX[ 0

346 onh−nФinεGthαGsα−rФhG−∞ilityGoβG−Ghy∞ridGvSrknoGβorGεlo∞−lGoptimiz−tionGoβGintαrpl−nαt−ryGtr−jαФtoryG
dαsiεnUGXTXb 2

345 krtiβiФi−lGlααGmolonyGβorGkββinαG−ndGzαrspαФtivαG’αmpl−tαGw−tФhinεUG 2

344 knGsmprovαdGvαvαn∞αrεâ��w−rqu−rdtGkppro−ФhG–ithG−GxαwG}αduФαdGpormGβorGthαGsdαntiβiФ−tionGoβG
z−r−mαtαrsGoβGthαGynαTniodαGzhotovolt−iФGwodαlUG2022SGX[[SG 1

343 kGnovαlGimprovαdGwh−lαGoptimiz−tionG−lεorithmGtoGsolvαGnumαriФ−lGoptimiz−tionG−ndGrα−lTworldG
−ppliФ−tionsUGX 2

342 kGsystαm−tiФGovαrviαwGoβGdαvαlopmαntsGinGdiββαrαnti−lGαvolutionG−ndGp−rtiФlαGsw−rmGoptimiz−tionG
withGthαirG−dv−nФαdGsuεεαstionUGX 0

341 SphαriФ−lGwodαlGoβGzopul−tionGnyn−miФsGinGniββαrαnti−lGovolutionUG2022SGYZT[Y

340 knGimprovαdGdαФompositionGmαthodGβorGl−rεαTsФ−lαGεlo∞−lGoptimiz−tiondG∞idirαФtion−lTdαtαФtionG
diββαrαnti−lGεroupinεUGX 0

339 ynlinαG−lεorithmGФonβiεur−tionGβorGdiββαrαnti−lGαvolutionG−lεorithmUGX

338 ’hαG’r−pGoβGSisyphα−nG–orkGinGniββαrαnti−lGovolutionG−ndGrowGtoGkvoidGstUG2022SGXZaTXa[

337 kGSαlβT”−lid−tinεGwαthodGvi−GthαG“niβiФ−tionGoβGwultiplαGwodαlsGβorGmonsistαntGz−r−mαtαrG
sdαntiβiФ−tionGinGzowGpuαlGmαllsUG2022SGX]SGbb] 2

336 niββαrαnti−lGαvolutionGwithGtwoTlαvαlG−d−ptivαGmαФh−nismGβorGnumαriФ−lGoptimiz−tionUG2022SGY[XSGXWbYWc 1

335 kGhy∞ridGФoopαr−tivαGdiββαrαnti−lGαvolutionG−ssistαdG∞yGmwkToSGwithGloФ−lGsα−rФhGmαФh−nismUGX 0

334 nisФrαtαGdiββαrαnti−lGαvolutionGmαt−hαuristiФsGβorGpαrmut−tionGβlowGshopGsФhαdulinεGpro∞lαmsUG
2022SGX__SGXWac]_ 5
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333 ShipTunlo−dinεGsФhαdulinεGoptimiz−tionGwithGdiββαrαnti−lGαvolutionUG2022SG]cXSGbbTXWY 0

332 noVФurrαntâ��toâ��∞αttαrVXdGkGnαwGmut−tionGopαr−torGtoGkααpGpopul−tionGdivαrsityUG2022SGX[SGYWWW_Z

331 ovolution−ryG–αiεhtαdGlro−dGvα−rninεG−ndGstsGkppliФ−tionGtoGp−ultGni−εnosisGinGSαlβTyrε−nizinεG
mαllul−rGxαtworksUUG2022SGzzSG 0

330 kGnovαlGФoαvolvinεGdiββαrαnti−lGαvolutionG−ndGitsG−ppliФ−tionGinGintαlliεαntGdαviФαTtoTdαviФαG
ФommuniФ−tionGsystαmsUG2022SG[YSGX_WaTX_YX

329 {TzyzT’hαrmodGkGεαnαr−lTpurposαGthαrmodyn−miФsGsolvαrGβorGβαrroαlαФtriФGm−tαri−lsUG2022SGXWbZWY 1

328 kd−ptivαGquidαdGSp−ti−lGmomprαssivαGmuФkooGSα−rФhGβorGyptimiz−tionGzro∞lαmsUG2022SGXWSG[c] 0

327 smprovαdGovolution−ryTl−sαdGpα−turαGSαlαФtionG’αФhniquαG“sinεGoxtαnsionGoβGunowlαdεαGl−sαdGonG
thαG}ouεhGkpproxim−tionsUG2022SG 1

326 smprovαdGslimαGmouldG−lεorithmGwithGαlitistGstr−tαεyG−ndGitsG−ppliФ−tionGtoGstruФtur−lGoptimiz−tionG
withGn−tur−lGβrαquαnФyGФonstr−intsUG2022SGY_[SGXW_a_W 2

325 SolvinεGwultiTy∞jαФtivαGpuzzyGto∞TshopGSФhαdulinεGzro∞lαmG∞yG−Gry∞ridGkd−ptivαGniββαrαnti−lG
ovolutionGklεorithmUG2022SGXTX 7

324 niββαrαnti−lGαvolutionGwithGpαrtur∞−tionGβorGФontinuousGβunФtionGoptimiz−tionUG2022SGXZSGYZcTY[]

323 kddition−lGyutTqroupGSα−rФhGβorGtknoUG2022SGXW]TXX_

322 ovolutionTnrivαnG}−ndomizαdGqr−phGmonvolution−lGxαtworksUG2022SGXTXX 4

321 monvαrεαnФαG’r−ФkGl−sαdGkd−ptivαGniββαrαnti−lGovolutionGklεorithmGOm’∞knoPUG2022SGaYSGXYYcTXY]W

320 kGSαlβT−d−ptivαGniββαrαnti−lGovolutionGklεorithmGβorGSolvinεGyptimiz−tionGzro∞lαmsUG2022SG_bTa_

319 zhilippinαGo−εlαGyptimiz−tionGklεorithmUG2022SGXWSGYcWbcTYcXYW 2

318 ry∞ridGxiФhinεTl−sαdGniββαrαnti−lGovolutionG–ithG’woGkrФhivαsGβorGxonlinα−rGoqu−tionGSystαmUG
2022SGXTXZ 0

317 kppliФ−tionGoβGm−ФhinαGlα−rninεG−ndGitsGimprovαmαntGtαФhnoloεyGinGmodαlinεGoβGtot−lGαnαrεyG
ФonsumptionGoβG−irGФonditioninεGw−tαrGsystαmUUG2022SGXcSG[b[XT[b]] 1

316 ruββTnTzuββGOrxzPGdαsiεnGβorGsh−lαGrαsαrvoirsGusinεGloФ−lGdu−lTporositySGdu−lTpαrmα−∞ilityG
Фomposition−lGsimul−tionUGX 0
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315 z−r−mαtαrGmontrolGl−sαdGmuФkooGSα−rФhGklεorithmGβorGxumαriФ−lGyptimiz−tionUGX 0

314 SαlβT−d−ptivαGnoG−lεorithmGwithoutGniФhinεGp−r−mαtαrsGβorGmultiTmod−lGoptimiz−tionGpro∞lαmsUGX 0

313 noSkmdGdiββαrαnti−lGαvolutionGs−mplαGФonsαnsusG−lεorithmGβorGim−εαGrαεistr−tionUGX 0

312 ’hαGkutom−tiФGnαsiεnGoβGwultimodαG}αson−torG’opoloεyGwithGovolution−ryGklεorithmsUUG2022SGYYSG

311 SαlβT−d−ptivαGdiββαrαnti−lGαvolutionGwithGq−ussi−nâ��m−uФhyGmut−tionGβorGl−rεαTsФ−lαGmrzGαФonomiФG
disp−tФh´ pro∞lαmUGX 2

310 kGm−ppinεT∞−sαdGФonstr−intTh−ndlinεGtαФhniquαGβorGαvolution−ryG−lεorithmsGwithGitsG−ppliФ−tionsGtoG
portβolioGoptimiz−tionGpro∞lαmsUGXTX]

309 mhromosomαsGidαntiβiФ−tionG∞−sαdGdiββαrαnti−lGαvolutionGOmsnoPdG−GnαwG∞ioTinspirαdGv−ri−ntGβorG
nαtworkGintrusionGdαtαФtionUGX 0

308 SαlβTlα−rninεGdiββαrαnti−lGαvolutionG−lεorithmGβorGsФhαdulinεGoβGintαrn−lGt−sksGinGФrossTdoФkinεUGX 1

307 pitnαssG∞−sαdGwαiεhtαdGβlowαrGpollin−tionG−lεorithmGwithGmut−tionGstr−tαεiαsGβorGim−εαG
αnh−nФαmαntUGX 1

306 mmwlydG−GФov−ri−nФαT∞−sαdGФlustαrαdGmon−rФhG∞uttαrβlyG−lεorithmGβorGoptimiz−tionGpro∞lαmsUGX 1

305 StoФh−stiФG’ri−dG’opoloεyGl−sαdGz−rtiФlαGSw−rmGyptimiz−tionGβorGqlo∞−lGxumαriФ−lGyptimiz−tionUG
2022SGXWSGXWZY 2

304 kGsαlβT−d−ptivαG−ndGεr−diαntT∞−sαdGФuФkooGsα−rФhG−lεorithmGβorGεlo∞−lGoptimiz−tionUG2022SGXWbaa[ 1

303 rTSαεxαtdGhy∞ridGsαεmαnt−tionGnαtworkGβorGlunεGsαεmαnt−tionGinGФhαstGr−dioεr−phsGusinεGm−skG
rαεionT∞−sαdGФonvolution−lGnαur−lGnαtworkG−ndG−d−ptivαGФlosαdGpolylinαGsα−rФhinεGmαthodUUG2022SG 0

302 kd−ptivαGslimαGmouldG−lεorithmGβorGoptim−lGdαsiεnGoβGphotovolt−iФGmodαlsUG 4

301 “sinεGSp−ti−lGxαiεh∞orhoodsGβorGz−r−mαtαrGkd−pt−tiondGknGsmprovαdGSuФФαssGristoryG∞−sαdG
niββαrαnti−lGovolutionUG2022SGXWXW]a 0

300 “nαqu−llyGSp−ФαdGkntαnn−Gkrr−yGSynthαsisG“sinεGkФФαlαr−tinεGq−ussi−nGwut−tαdGm−tGSw−rmG
yptimiz−tionUG2022SGXSGccTXWc

299 wultiTεroupGmultiTvαrsαGoptimizαrGβorGαnαrεyGαββiФiαntGβorGroutinεG−lεorithmGinGwirαlαssGsαnsorG
nαtworkUG2022SGXTXY 1

298 xαuroαvolutionGβorGz−r−mαtαrGkd−pt−tionGinGniββαrαnti−lGovolutionUG2022SGX]SGXYY 0
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297 “mk”Gp−thGpl−nninεGβorG−voidinεGo∞st−ФlαsGusinεGФoopαr−tivαGФoTαvolutionGSpidαrGwonkαyG
yptimiz−tionUG2022SGXWbaXZ 3

296 kGdiββαrαnti−lGαvolutionG−lεorithmGwithGthαGεuidαdGmovαmαntGβorGpopul−tionG−ndGitsG−ppliФ−tionGtoG
intαrpl−nαt−ryGtr−nsβαrGtr−jαФtoryGdαsiεnUG2022SGXXWSGXW[aYa 1

295 kGnovαlG−d−ptivαGZTst−εαGhy∞ridGtα−ФhinεT∞−sαdGdiββαrαnti−lGαvolutionG−lεorithmGβorG
βrαquαnФyTФonstr−inαdGtrussGdαsiεnsUG2022SGZbSGcZ[Tc[b 0

294 knGoxtαrn−lGSαlαФtionGwαФh−nismGβorGniββαrαnti−lGovolutionGklεorithmUUG2022SGYWYYSG[][[bXb

293 SαlβTorε−nizinεGmiεr−tinεG−lεorithmdGrαviαwSGimprovαmαntsG−ndGФomp−risonUGX 1

292 wultiTstr−tαεyGβirαβlyG−lεorithmGwithGsαlαФtivαGαnsαm∞lαGβorGФomplαxGαnεinααrinεGoptimiz−tionG
pro∞lαmsUG2022SGXYWSGXWb_Z[ 2

291 z−rtiФlαGsw−rmTdiββαrαnti−lGαvolutionG−lεorithmGwithGmultiplαGr−ndomGmut−tionUG2022SGXYWSGXWb_[W 0

290 onsαm∞lαsGstr−tαεiαsGβorG∞−Фktr−ФkinεGsα−rФhG−lεorithmGwithG−ppliФ−tionGtoGαnεinααrinεGdαsiεnG
optimiz−tionGpro∞lαmsUG2022SGXYXSGXWbaXa 0

289 z−r−mαtαrsGidαntiβiФ−tionGoβGphotovolt−iФGmodαlsGusinεG−Gdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonG
αlitαG−ndGo∞solαtαGdyn−miФGlα−rninεUG2022SGZX[SGXXbbaa 4

288 qq–ydGq−zαGФuαsGlα−rninεT∞−sαdGεrαyGwolβGoptimizαrG−ndGitsG−ppliФ−tionsGβorGsolvinεGαnεinααrinεG
pro∞lαmsUG2022SG_XSGXWX_Z_ 11

287 vupusGnαphritisGdi−εnosisGusinεGαnh−nФαdGmothGβl−mαG−lεorithmGwithGsupportGvαФtorGm−ФhinαsUUG
2022SGX[]SGXW][Z] 2

286 kGdiββαrαnti−lGαvolutionGwithG−d−ptivαGnαiεh∞orhoodGmut−tionG−ndGloФ−lGsα−rФhGβorGmultiTmod−lG
optimiz−tionUG2022SG[bcSGZWcTZYY 0

285 ’woTst−εαGdiββαrαnti−lGαvolutionGwithGnovαlGp−r−mαtαrGФontrolUG2022SG]c_SGZYXTZ[Y 2

284 kGsurvαyGonGdαndritiФGnαuronGmodαldGwαФh−nismsSG−lεorithmsG−ndGpr−ФtiФ−lG−ppliФ−tionsUG2022SG[bcSGZcWT[W_ 3

283 nwnodGnivαrsityTm−int−inαdGmultiTtri−lGvαФtorGdiββαrαnti−lGαvolutionG−lεorithmGβorG
nonTdαФompositionGl−rεαTsФ−lαGεlo∞−lGoptimiz−tionUG2022SGXcbSGXX_bc] 5

282 v–woydGknGαββiФiαntGαquili∞riumGoptimizαrGβorGФomplαxGβunФtionsG−ndGαnεinααrinεGdαsiεnG
pro∞lαmsUG2022SGXcbSGXX_bYb 1

281 moopαr−tivαGФoTαvolution−ryGdiββαrαnti−lGαvolutionG−lεorithmG−ppliαdGβorGp−r−mαtαrsGidαntiβiФ−tionG
oβGlithiumTionG∞−ttαriαsUG2022SGYWWSGXXaXcY 1

280 onh−nФinεGdiββαrαnti−lGαvolutionGwithG−Gt−rεαtGvαФtorGrαpl−ФαmαntGstr−tαεyUG2022SGbYSGXWZ_ZX 2
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279 St−tiФGmodαlsGβorGimplαmαntinεGphotovolt−iФGp−nαlsGФh−r−ФtαristiФsGundαrGv−riousGαnvironmαnt−lG
ФonditionsGusinεGimprovαdGεr−diαntT∞−sαdGoptimizαrUG2022SG]YSGXWYX]W 0

278 rαtαroεαnαousGdiββαrαnti−lGαvolutionG−lεorithmGβorGp−r−mαtαrGαstim−tionGoβGsol−rGphotovolt−iФG
modαlsUG2022SGbSG[aY[T[a[_ 3

277 kGhy∞ridGФonstr−intGh−ndlinεGtαФhniquαsG∞−sαdGonGdiββαrαnti−lGαvolutionG−lεorithmGβorGФonstr−inαdG
optimiz−tionGpro∞lαmsUG2021SG

276 knGimprovαdGnoG−lεorithmGβorGp−r−mαtαrsGidαntiβiФ−tionGoβGzowpmUG2021SG

275 knGsmprovαdGmompositαGniββαrαnti−lGovolution−ryGklεorithmGwithGSαlβT−d−ptivαGwut−tionGStr−tαεyG
βorGsdαntiβyinεGzhotovolt−iФGwodαlGz−r−mαtαrsUG2021SG 0

274 }−nkαdGrunεαrGq−mαsGSα−rФhGklεorithmsGwithGq−ussi−nGnistri∞utionT∞−sαdGpitnαssGnist−nФαG
l−l−nФαGStr−tαεyUG2021SG

273 kGdyn−miФGpopul−tionGrαduФtionGdiββαrαnti−lGαvolutionG−lεorithmGФom∞ininεGlinα−rG−ndGnonlinα−rG
str−tαεyGpiαФαwisαGβunФtionsUG2022SGZ[SG 0

272 nyn−miФGwodαlG−ndGsntαlliεαntGw−ximumGzowαrGzointG’r−ФkinεGkppro−ФhGβorGv−rεαTSФ−lαG
luildinεTsntαεr−tαdGzhotovolt−iФGSystαmUG2022SGXWSGYXWW[cZ 0

271 ry∞ridizinεGmuФkooGSα−rФhGwithGx−kαdGwolαTr−tGklεorithmdGkd−ptinεGβorGmomGYWXaG−ndGmomGYWYXG
’αstGSuitαsUG2021SG

270 pr−Фtion−lTordαrGsystαmGidαntiβiФ−tionG∞−sαdGonG−nGimprovαdGdiββαrαnti−lGαvolutionG−lεorithmUG 1

269 SolutionGoβGwixαdTsntαεαrGyptimiz−tionGzro∞lαmsGinGlioinβorm−tiФsGwithGniββαrαnti−lGovolutionG
wαthodUG2021SGcSGZZYc

268 snst−nФαGsαlαФtionGβorGmultiTl−∞αlGlα−rninεG∞−sαdGonG−GsФ−l−∞lαGαvolution−ryG−lεorithmUG2021SG 0

267 wodαlGm−li∞r−tionG−ndG”−lid−tionGβorGthαGpuzzyToqk}mrTkxxGwodαlUG2021SGYWYXSGXTc

266 kutom−tαdG−ndGoββiФiαntGSp−rsityT∞−sαdGpα−turαGSαlαФtionGvi−G−Gnu−lTФomponαntG”αФtorUG2021SG

265 kGxovαlGolitαGsnβorm−tionGsntαr−ФtionGl−sαdGniββαrαnti−lGovolutionUG2021SG

264 wultiTlαvαlGthrαsholdGsαεmαnt−tionG∞−sαdGonGvSrknoUG2021SG

263 kG”oronoiGxαiεh∞orhoodGl−sαdGniββαrαnti−lGovolutionGklεorithmGβorGwultimod−lGwultiTo∞jαФtivαG
yptimiz−tionUG2021SG

262 }–STvTSrknodGknGoββαФtivαGvTSrknoGklεorithmGsnФorpor−tionG}oulαttαG–hααlGSαlαФtionGStr−tαεyG
βorGxumαriФ−lGyptimis−tionUG2022SGY]]TY_b 0
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261 knGimprovαdG−d−ptivαGnαuroGβuzzyGinβαrαnФαGsystαmGmodαlGusinεGФonjoinαdGmαt−hαuristiФG
−lεorithmsGβorGαlαФtriФ−lGФonduФtivityGprαdiФtionUUG2022SGXYSG[cZ[ 0

260 kGm−thαm−tiФ−lGmodαlGβorGm−n−εinεGthαGmultiTdimαnsion−lGimp−ФtsGoβGthαGmy”snTXcGp−ndαmiФGinG
supplyGФh−inGoβG−GhiεhTdαm−ndGitαmUUG2022SGXT[_ 4

259 kqSnodGkrФhivαGεuidαdGspαФi−tionT∞−sαdGdiββαrαnti−lGαvolutionGβorGnonlinα−rGαqu−tionsUG2022SGXWbbXb 0

258 n−t−ïShααtïXUdoФxUG2019SG

257 zksnnodGkGzαrmut−tionTkrФhivαGsnβorm−tionGnirαФtαdGniββαrαnti−lGovolutionGklεorithmUG2022SGXTX 1

256 kd−ptivαGnimαnsion−lGvα−rninεGwithG−G’olαr−nФαGpr−mαworkGβorGthαGniββαrαnti−lGovolutionG
klεorithmUG2022SGYSG]cTaa 1

255 niββαrαnti−lGovolutionGwithGvαvαlTl−sαdGvα−rninεGwαФh−nismUG2022SGYSGZ]T]b 2

254 kd−ptivαGhαtαroεαnαousGФomprαhαnsivαGlα−rninεGp−rtiФlαGsw−rmGoptimiz−tionGwithGhistoryG
inβorm−tionG−ndGdimαnsion−lGmut−tionUGX

253 kGεαnαriФGmαthodGtoGФomposαG−nG−lεorithmGportβolioGwithG−Gpro∞lαmGsαtGoβGunknownGdistri∞utionUG

252 kd−ptivαGniββαrαnti−lGovolutionGklεorithmGl−sαdGonGpitnαssGv−ndsФ−pαGmh−r−ФtαristiФUG2022SGXWSGX]XX 0

251 kGxαwGz−r−mαtαrGsdαntiβiФ−tionGwαthodGβorGsndustri−lG}o∞otsGwithGpriФtionUG2022SGXWSGZ[c

250 nyn−miФGrαsourФαG−lloФ−tionG−ndGФoll−∞or−tivαGsФhαdulinεGinG}M−mpenG−ndGm−nuβ−ФturinεG
proФαssαsGoβGhiεhTαndGαquipmαntGwithG∞udεαtGФonstr−intUGX

249 smprovαdGz−rtiФlαGSw−rmGyptimiz−tionGonGl−sαdG{u−ntumGlαh−vαdGpr−mαworkGβorGliεGn−t−G
yptimiz−tionUG

248 SαlβT−d−ptivαGoppositionT∞−sαdGdiββαrαnti−lGαvolutionGwithGsu∞popul−tionGstr−tαεyGβorGnumαriФ−lG
−ndGαnεinααrinεGoptimiz−tionGpro∞lαmsUGX 1

247 z−r−mαtαrsGsdαntiβiФ−tionGoβGl−ttαryGwodαlG“sinεG−GxovαlGniββαrαnti−lGovolutionGklεorithmG”−ri−ntUG
2022SGXWSG 0

246 wultio∞jαФtivαGoptimiz−tionGoβGnuФlα−rGmiФrorα−ФtorGrα−ФtivityGФontrolGsystαmGopαr−tionGwithG
sw−rmG−ndGαvolution−ryG−lεorithmsUG2022SGZcZSGXXXaa_ 1

245 kGrαinβorФαmαntGlα−rninεG∞−sαdG−rtiβiФi−lG∞ααGФolonyG−lεorithmGwithG−ppliФ−tionGinGro∞otGp−thG
pl−nninεUG2022SGYWZSGXXaZbc 1

244 kGr−nkinεT∞−sαdG−d−ptivαGФuФkooGsα−rФhG−lεorithmGβorGunФonstr−inαdGoptimiz−tionUG2022SGXXa[Yb 2
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243 smprovinεGthαGsα−rФhG−ФФur−ФyGoβGdiββαrαnti−lGαvolutionG∞yGusinεGthαGnum∞αrGoβGФonsαФutivαG
unsuФФαssβulGupd−tαsUG2022SGXWcWW] 0

242 kG–h−lαGyptimiz−tionGklεorithmGwithGmonvαrεαnФαG−ndGoxploit−∞ilityGonh−nФαmαntG−ndGstsG
kppliФ−tionUG2022SGYWYYSGXTXc

241 knGsmprovαdGtknoGry∞ridizinεGwithG’un−GSw−rmGyptimiz−tionGβorGxumαriФ−lGyptimiz−tionG
zro∞lαmsUG2022SGYWYYSGXTXa

240 z−r−mαtαrGtuninεGoβG−ФtivαGdistur∞−nФαGrαjαФtionGФontrolG∞−sαdGonGimprovαdGdiββαrαnti−lGαvolutionG
−lεorithmUG2022SG

239 rTSαεwαddGkGry∞ridGwαthodGβorGzrost−tαGSαεmαnt−tionGinG’}“SGsm−εαsGvi−GsmprovαdGmlosαdG
zrinФip−lGmurvαG−ndGsmprovαdGonh−nФαdGw−ФhinαGvα−rninεUG 0

238 knG−utom−tiФGkriεinεGm−ФhinαGlα−rninεGmαthodGtoGФ−li∞r−tαGmαt−ThαuristiФG−lεorithmsGβorGsolvinεG
optimiz−tionGpro∞lαmsUG2022SGXXZSGXW[c[W 0

237 nyn−miФGβitnαssGl−ndsФ−pαT∞−sαdG−d−ptivαGmut−tionGstr−tαεyGsαlαФtionGmαФh−nismGβorGdiββαrαnti−lG
αvolutionUG2022SG 0

236 moordin−tαdGnαsiεnGoβG’ypαTYGpuzzyGvα−dâ��v−εTStruФturαdGSSSmsG−ndGzSSsGβorGzowαrGSystαmG
St−∞ilityGsmprovαmαntUG2022SGX[SG__]_ 1

235 zro∞−∞ilistiФGkn−lysisGoβGSα−rФhGzαrβorm−nФαGoβGniββαrαnti−lGovolutionGklεorithmGinG
vowTnimαnsion−lGm−sαUG2022SGYWYYSGXTYX

234 SαlαФtinεGsФ−lαGβ−ФtorGoβGl−yαsi−nGmultiTβidαlityGsurroε−tαG∞yGminimizinεGpostαriorGv−ri−nФαUG2022SG

233 kGmαt−Tαvolution−ryGsαlαФtionGoβGФonstituαntsGinGαnsαm∞lαGdiββαrαnti−lGαvolutionG−lεorithmUG2022SGXXa__a 0

232 wultiTstr−tαεyGSlimαGwouldGklεorithmGβorGhydropowαrGmultiTrαsαrvoirGsystαmsGoptimiz−tionUG2022SG
Y]WSGXWcW[b 0

231 pitnαssGnist−nФαGl−l−nФαG∞−sαdGvSrknoG−lεorithmGβorGαnαrεyGhu∞GαФonomiФGdisp−tФhGpro∞lαmUG
2022SGXTX 1

230 oxpαrimαnt−lGmomp−risonGoβ´ wαt−hαuristiФsGβor´ pα−turαGSαlαФtionGin´ w−ФhinαGvα−rninεG
in´ thα´ wαdiФ−lGmontαxtUG2022SGXc[TYW]

229 knG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGwithGαlitαGε−ussi−nGmut−tionG−ndG∞−rαT∞onαsGstr−tαεyUG
2022SGXcSGb]ZaTb]]Z

228 oββiФiαntGФomput−tion−lGstoФh−stiФGβr−mαworkGβorGpαrβorm−nФαGoptimiz−tionGoβGoTw−stαG
m−n−εαmαntGpl−ntUG2022SG

227 sm−εαGzrinФip−lGnist−nФαGm−li∞r−tionGwαthodG∞yGlinoФul−rGm−mαr−Gl−sαdGonGsmprovαdGniββαrαnti−lG
ovolutionGklεorithmUG2022SGYYb[SGWXYWW[

226 sntαlliεαntGSФhαdulinεGwαthodoloεyGβorG“k”GSw−rmG}αmotαGSαnsinεGinGnistri∞utαdGzhotovolt−iФG
krr−yGw−intαn−nФαUG2022SGYYSG[[_a 1
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225 niββαrαnti−lGovolutionGwithGpusionGoβGvoФ−lG−ndGqlo∞−lGSα−rФhGStr−tαεiαsUG2022SGXWXa[_ 0

224 wultiplαGdyn−miФGpαn−ltiαsG∞−sαdGonGdαФompositionGβorGФonstr−inαdGoptimiz−tionUG2022SGXXabYW 0

223 wultipopul−tionT∞−sαdGmultiTt−skinεGαvolution−ryG−lεorithmUG

222 knG−d−ptivαGdimαnsionGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonGr−nkinεGsФhαmαGβorGεlo∞−lG
optimiz−tionUGbSGαXWWa

221 }αsα−rФhGonGn−tur−lGФomputinεGmαthodGoβGmultiTsp−ti−llyGФoopαr−tivαGε−mαG∞−sαdGonGФlustαrinεUG

220 porαФ−stinεGoilGФonsumptionGwithG−ttαntionT∞−sαdGsnd}xxGoptimizαdG∞yG−d−ptivαGdiββαrαnti−lG
αvolutionUG

219 muФkooGsα−rФhG−lεorithmGwithGβuzzyGloεiФG−ndGq−ussTm−uФhyGβorGminimizinεGloФ−liz−tionGαrrorGoβG
–SxUG2022SGXWcYXX 2

218 z−r−mαtαrG−ndGstr−tαεyG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonG−ФФomp−nyinεG
αvolutionUG2022SG_WaSGXXZ_TXX]a 1

217 kGФomprαhαnsivαGinvαstiε−tionGonGnovαlGФαntαrT∞−sαdGs−mplinεGβorGl−rεαTsФ−lαGεlo∞−lGoptimiz−tionUG
2022SGaZSGXWXXW] 0

216 }−ndomGnαiεh∞orGαlitαGεuidαdGdiββαrαnti−lGαvolutionGβorGεlo∞−lGnumαriФ−lGoptimiz−tionUG2022SG_WaSGX[WbTX[Zb 1

215 knGαββiФiαntGdiββαrαnti−lGαvolutionGwithGβitnαssT∞−sαdGdyn−miФGmut−tionGstr−tαεyG−ndGФontrolG
p−r−mαtαrsUG2022SGY]XSGXWcYbW 1

214 zopul−tionGintαr−ФtionGnαtworkGinGrαprαsαnt−tivαGdiββαrαnti−lGαvolutionG−lεorithmsdGzowαrTl−wG
outpαrβormsGzoissonGdistri∞utionUG2022SG_WZSGXYaa_[ 4

213 kGproportion−lSGintαεr−lG−ndGdαriv−tivαGdiββαrαnti−lGαvolutionG−lεorithmGβorGεlo∞−lGoptimiz−tionUG
2022SGYW_SGXXa__c 0

212 vw}kykdGknGimprovαdG−rithmαtiФGoptimiz−tionG−lεorithmGwithGmultiTlα−dαrG−ndGhiεhTspααdG
jumpinεG∞−sαdGonGoppositionT∞−sαdGlα−rninεGsolvinεGαnεinααrinεG−ndGnumαriФ−lGpro∞lαmsUG2022SG_XSGXYZ_aTXY[WZ4

211 }αinβorФαdGovαntTnrivαnGovolution−ryGklεorithmGl−sαdGon´ nou∞lαGnααpG{TnαtworkUG2022SGYc[TZW[

210 sndustri−lGso’GintrusionGdαtαФtionGvi−Gαvolution−ryGФostTsαnsitivαGlα−rninεG−ndGβoεGФomputinεUG2022SGXTX 3

209 snβorm−tionG“tiliz−tionG}−tioGin´ rαuristiФGyptimiz−tionGklεorithmsUG2022SGZTYY

208 yptimiz−tionGklεorithmsGSurp−ssinεGwαt−phorUG2022SGZTZZ
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207 niββαrαnti−lGovolutionGwith´ li−sαdGz−r−mαtαrGkd−pt−tionGβor´ smSsTymGYWYYGmompαtitionUG2022SG[YZT[ZX

206 kppliФ−tionGoβGnlykGinGStruФtur−lGonεinααrinεGnαsiεnGzro∞lαmsUG2022SGXaT__

205 wultiTstr−tαεyG−d−ptivαGФuФkooGsα−rФhG−lεorithmGβorGnumαriФ−lGoptimiz−tionUG

204 pourG−d−ptivαGεrαyGprαdiФtionGαvolutionG−lεorithmsGwithGdiββαrαntGtypαsGoβGp−r−mαtαrsGsαttinεG
tαФhniquαsUG

203 ”αεαt−tionGovolutiondGknGyptimiz−tionGklεorithmGsnspirαdG∞yGthαGviβαGmyФlαGoβGzl−ntsUG 0

202 kGnyn−miФGkd−ptivαG–αiεhtαdGniββαrαnti−lGovolution−ryGklεorithmUG2022SGYWYYSGXTXW

201 r−rrisGr−wksGyptimiz−tionGklεorithmdG”−ri−ntsG−ndGkppliФ−tionsUG 0

200 zαrβorm−nФαGnαεr−d−tionGov−lu−tionGoβGvowGlyp−ssG}−tioG’ur∞oβ−nGonεinαGl−sαdGonGpliεhtGn−t−UG
2022SGX[SGbW]Y 1

199 kd−ptivαGФomprαhαnsivαGlα−rninεGp−rtiФlαGsw−rmGoptimiz−tionGwithGsp−ti−lGwαiεhtinεGβorGεlo∞−lG
optimiz−tionUG 0

198 knGinnov−tivαGhy∞ridG−lεorithmGβorGsolvinεGФom∞inαdGαФonomiФG−ndGαmissionGdisp−tФhGpro∞lαmsUG

197 smprovinεGvSrknoG∞yGmα−nsGoβG−GprαTsФrααninεGmαФh−nismUG2022SG 2

196 knG−d−ptivαGdiββαrαnti−lGαvolutionGβr−mαworkG∞−sαdGonGpopul−tionGβα−turαGinβorm−tionUG2022SG_WbSGX[X_TX[[W 0

195 knGαββiФiαntGmixturαGs−mplinεGmodαlGβorGε−ussi−nGαstim−tionGoβGdistri∞utionG−lεorithmUG2022SG_WbSGXX]aTXXbY 0

194 knG−d−ptivαGdiββαrαnti−lGαvolutionGwithGαxtαndαdGhistoriФ−lGmαmoryG−ndGitαr−tivαGloФ−lGsα−rФhUG2022
SGXY]SGXWcYWZ

193 kGФonstr−inαdGmultiTitαmGoy{GinvαntoryGmodαlGβorGrαus−∞lαGitαmsdG}αinβorФαmαntGlα−rninεT∞−sαdG
diββαrαnti−lGαvolutionG−ndGp−rtiФlαGsw−rmGoptimiz−tionUG2022SGYWaSGXXbWXb 1

192 rTzrowαddG“ltr−soundGim−εαGsαεmαnt−tionG∞−sαdGonGthαGαvolution−ryGnαur−lGnαtworkG−ndG−nG
improvαdGprinФip−lGФurvαUG2022SGXZXSGXWbbcW 0

191 xαwGkppro−ФhαsGtoGzriФinεGw−n−εαmαntGoβG’r−nsportGSαrviФαsUG2022SGXcSG[bT_W

190 voФ−lizαdGdist−nФαG−ndGtimαT∞−sαdGdiββαrαnti−lGαvolutionGβorGmultimod−lGoptimiz−tionGpro∞lαmsUG
2022SG 0
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189 niββαrαnti−lGovolutionGwithGkutonomousGSαlαФtionGoβGwut−tionGStr−tαεiαsG−ndGmontrolGz−r−mαtαrsG
−ndGstsGkppliФ−tionUG2022SGYWYYSGXTXb

188 SФ−lαTβrααGxαtworkT∞−sαdGniββαrαnti−lGovolutionGtoGSolvαGpunФtionGyptimiz−tionG−ndGz−r−mαtαrG
ostim−tionGoβGzhotovolt−iФGwodαlsUG2022SGXWXX[Y 2

187 smprovinεGdiββαrαnti−lGαvolutionGusinεG−G∞αstGdisФ−rdαdGvαФtorGsαlαФtionGstr−tαεyUG2022SG_WcSGZ]ZTZa] 0

186 wαt−popul−tionGniββαrαnti−lGmoTovolutionGoβG’r−dinεGStr−tαεiαsGinG−GwodαlGpin−nФi−lGw−rkαtUG

185 kGФl−ssiβiФ−tionGtrααG−ndGdαФompositionG∞−sαdGmultiTo∞jαФtivαGαvolution−ryG−lεorithmGwithG−d−ptivαG
opαr−torGsαlαФtionUG 0

184 onαrεyGS−vinεGwithG αroGrotGSpotsdGkGxovαlGzowαrGmontrolGkppro−ФhGβorGSust−in−∞lαG−ndGSt−∞lαG
n−t−GmαntαrsUG2022SGX[SGcWW]

183 kGpriv−ФyT−w−rαGd−t−Gsh−rinεGβr−mαworkGβorGsntαrnαtGoβG’hinεsGthrouεhGαdεαGФomputinεGpl−tβormUG
2022SG

182 w−ximumGnum∞αrGoβGεαnαr−tionsG−sG−GstoppinεGФritαrionGФonsidαrαdGh−rmβulUG2022SGXWc[ab 1

181 kG∞−l−nФαdG∞uttαrβlyGoptimiz−tionG−lεorithmGβorGnumαriФ−lGoptimiz−tionG−ndGβα−turαGsαlαФtionUG

180 kdv−nФαdGαnvironmαnt−lG−d−pt−tionGmαthodUG

179 SolvinεGSystαmsGoβGxonlinα−rGoqu−tionsG“sinεG−nGsnnov−tivαGry∞ridGklεorithmUG

178 moopαr−tivαGl−yαsi−nGoptimiz−tionGwithGhy∞ridGεroupinεGstr−tαεyG−ndGs−mplαGtr−nsβαrGβorG
αxpαnsivαGl−rεαTsФ−lαG∞l−ФkT∞oxGpro∞lαmsUG2022SGXWc_ZZ

177 wultiTzopul−tionGniββαrαnti−lGovolutionGklεorithmGwithG“niβormGvoФ−lGSα−rФhUG2022SGXYSGbWba 0

176 yptimizinεGФomput−tionGoββlo−dinεGundαrGhαtαroεαnαousGdαl−yGrαquirαmαntsGβorGwirαlαssGpowαrαdG
mo∞ilαGαdεαGФomputinεUG

175 kGnαwGpointTinβillinεG−ndGlαvαlTsαttinεG−lεorithmGαnh−nФαdG∞yGhαuristiФGsα−rФhinεG−ndGinФrαmαnt−lG
ФlustαrinεGtoGsolvαGεlo∞−lGoptimiz−tionGpro∞lαmsUG2022SG

174 yppositionTmutu−lGlα−rninεGdiββαrαnti−lGαvolutionGwithGhy∞ridGmut−tionGstr−tαεyGβorGl−rεαTsФ−lαG
αФonomiФGlo−dGdisp−tФhGpro∞lαmsGwithGv−lvαTpointGαββαФtsG−ndGmultiTβuαlGoptionsUG2022SG_WcSGXaYXTXa[] 0

173
SuФФαssGhistoryG∞−sαdG−d−ptivαGmultiTo∞jαФtivαGdiββαrαnti−lGαvolutionGv−ri−ntsGwithG−nGintαrv−lG
sФhαmαGβorGsolvinεGsimult−nαousGtopoloεySGsh−pαG−ndGsizinεGtrussGrαli−∞ilityGoptimis−tionUG2022SG
Y]ZSGXWc]ZZ

0

172 kGsuФФαssβulGФ−ndid−tαGstr−tαεyGwithG}unεαTuutt−Goptimiz−tionGβorGmultiThydropowαrGrαsαrvoirG
optimiz−tionUG2022SGYWcSGXXbZbZ 1
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171 ’woTlαvαlGp−r−mαtαrGФoopαr−tionT∞−sαdGpopul−tionGrαεαnαr−tionGβr−mαworkGβorGdiββαrαnti−lG
αvolutionUG2022SGa]SGXWXXYY 0

170 wαt−ThαuristiФGoptimiz−tionGoβGФontrolGstruФturαG−ndGdαsiεnGβorGwwmTr”dФG−ppliФ−tionsUG2022SGYXZSGXWbZaX

169 SolvinεGmultimod−lGoptimiz−tionGpro∞lαmsGusinεG−d−ptivαGdiββαrαnti−lGαvolutionGwithG−rФhivαUG2022SG
_XYSGXWY[TXW[[ 0

168 ’hαGαββαФtGoβGФh−otiФGm−ppinεGonGn−kαdGmolαTr−tG−lεorithmGβorGαnαrεyGαββiФiαntGsm−rtGФityGwirαlαssG
sαnsorGnαtworkUG2022SGXaZSGXWb_]] 0

167 knG−d−ptivαGβr−mαworkGtoGsαlαФtGthαGФoordin−tαGsystαmsGβorGαvolution−ryG−lεorithmsUG2022SGXYcSGXWc]b] 0

166 momp−r−tivαGstudyGoβGrαεrαssionGvsGp−irwisαGmodαlsGβorGsurroε−tαT∞−sαdGhαuristiФGoptimis−tionUG
2022SGa]SGXWXXa_ 0

165 ypαnxαowmdGkGβr−mαworkGβorGdαsiεnGoptimiz−tionGinGp−rtiФlαGtr−nsportGsimul−tionsG∞−sαdGonG
ypαnwmG−ndGxoy}vUG2023SGXbWSGXWc[]W 0

164 knG−d−ptivαGnαiεh∞orhoodT∞−sαdGspαФi−tionGdiββαrαnti−lGαvolutionGβorGmultimod−lGoptimiz−tionUG
2023SGYXXSGXXb]aX 0

163 w−rinαGprαd−torGinspirαdGn−kαdGmolαTr−tG−lεorithmGβorGεlo∞−lGoptimiz−tionUG2023SGYXYSGXXbbYY 0

162 wultiTloopGkd−ptivαGniββαrαnti−lGovolutionGβorGv−rεαTSФ−lαGoxpαnsivαGyptimiz−tionUG2022SGZWXTZX] 0

161 smp−ФtGoβGlound−ryGmontrolGwαthodsGonGloundTФonstr−inαdGyptimiz−tionGlαnФhm−rkinεUG2022SGXTX 0

160 kntαnn−Gkrr−yGnαsiεnG“sinεGniββαrαnti−lGovolutionGwith´ }−nkinεTl−sαdGwut−tionGypαr−torsUG2022SGY[ZTY_Z 0

159 niββαrαnti−lGovolutionGklεorithmGl−sαdGonGkd−ptivαG}−nkGoxponαntG−ndGz−r−mαtαrsUG2022SGYXaTYYc 0

158 smprovαdGSlimαGwouldGklεorithmUG2022SGYacTZYY 0

157 yptimizinεG–indGp−rmGv−youtsUG2022SGXYYZTXY[c 0

156 ovαntT’riεεαrinεGsmpulsivαGniββαrαnti−lGovolutionUG2022SGcbZTXWXa 0

155 kGriαr−rФhiФ−lGw−ФroαФonomiФGmopul−GwodαlGβor´ my∞αrGn−m−εαsGl−sαdGon´ murrαntGmy∞αrGsnsur−nФαG
zriФαsUG2022SG[aYT[bZ 0

154 Surroε−tαTkssistαdGvSrknoGklεorithmG“tilizinεG}αФursivαGvα−stGSqu−rαsGpiltαrUG2022SGX[_TX]c 0
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153 swynossdG−nGsmprovαdGswynoG−lεorithmG∞−sαdGonGthαG}αinβorФαmαntGvα−rninεUG2022SG 0

152 z−r−mαtαrG’uninεG−ndGmontroldGkGm−sαGStudyGonGniββαrαnti−lGovolutionG–ithGzolynomi−lGwut−tionUG
2022SG 0

151 sntroduФtionGtoGoptimiz−tionGtαФhniquαsGβorGsizinεG−ndGm−n−εαmαntGoβGintαεr−tαdGpowαrGsystαmsUG
2023SGXT[W 0

150 xvTSrknoTvlmG−lεorithmGwithGlinα−rGp−r−mαtαrG−d−pt−tionG∞i−sGФh−nεαGβorGmomGYWYYGxumαriФ−lG
yptimiz−tionUG2022SG 0

149 wultiplαG’opoloεyGSrknoGwithG’olαr−nФαT∞−sαdGmompositαGpr−mαworkGβorGmomYWYYGSinεlαG
y∞jαФtivαGloundGmonstr−inαdGxumαriФ−lGyptimiz−tionUG2022SG 0

148 knGkd−ptivαGniββαrαnti−lGovolutionGwithGwut−tionGStr−tαεyGzoolsGβorGqlo∞−lGyptimiz−tionUG2022SG 0

147 kGdisФrαtαGФlon−lGsαlαФtionG−lεorithmGβorGβiltαrT∞−sαdGloФ−lGβα−turαGsαlαФtionUG2022SG 0

146 kd−ptivαGwultiTsu∞popul−tionG∞−sαdGniββαrαnti−lGovolutionGβorGqlo∞−lGyptimiz−tionUG2022SG 0

145 knGonh−nФαdGniββαrαnti−lGovolutionGklεorithmGwithGlαrnstαinGypαr−torG−ndG}αβr−ФtαdG
ypposition−lTwutu−lGvα−rninεGStr−tαεyUG2022SGY[SGXYW] 1

144 kGnovαlGsαlβT−d−pt−tionG−ndGsortinεGsαlαФtionT∞−sαdGdiββαrαnti−lGαvolution−ryG−lεorithmG−ppliαdGtoG
w−tαrGdistri∞utionGsystαmGoptimiz−tionUG2022SGaXSGXW_bTXWbY 0

143 kGsm−llGβixαdTwinεG“k”GsystαmGidαntiβiФ−tionGusinεGmαt−hαuristiФsUG2022SGcSG 0

142 smprovαdGSp−ti−lGsnβorm−tionGS−mplinεGklεorithmUG2022SG 0

141 kGry∞ridGmlustαrinεGkppro−ФhGl−sαdGonGpuzzyGvoεiФG−ndGovolution−ryGmomput−tionGβorGknom−lyG
nαtαФtionUG2022SGX]SGZ[Y 0

140 knG−ppliФ−tionGoβGtourn−mαntGdiββαrαnti−lGαvolutionG−lεorithmGinGproduФtionGinvαntoryGmodαlGwithG
εrααnGlαvαlG−ndGαxpiryGtimαGdαpαndαntGdαm−ndUG 0

139 p−ultGni−εnosisGkn−lysisGoβGknεlαGqrindαrGl−sαdGonGkmnTnoG−ndGS”wGry∞ridGklεorithmUG2022SGXWSGZYac 0

138
niββαrαnti−lGαvolution−ryGФuФkooTsα−rФhTintαεr−tαdGt−∞uT−d−ptivαGp−ttαrnGsα−rФhGOnomST’kzSPdGkG
novαlGmultiThy∞ridGv−ri−ntGoβGsw−rmGintαlliεαnФαG−ndGαvolution−ryG−lεorithmGinG−rФhitαФtur−lGdαsiεnG
optimiz−tionG−ndG−utom−tionUG

0

137 v−rεαTSФ−lαGoxpαnsivαGyptimiz−tionGwithG−GSwitФhinεGStr−tαεyUG2022SGYSGY]ZTY_Z 1

136 smprovαdGSlimαGwoldGklεorithmGwithGnyn−miФG{u−ntumG}ot−tionGq−tαG−ndGyppositionTl−sαdG
vα−rninεGβorGqlo∞−lGyptimiz−tionG−ndGonεinααrinεGnαsiεnGzro∞lαmsUG2022SGX]SGZXa 0
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135 niββαrαnti−lGovolutionGklεorithmsGwithGxovαlGwut−tionsSGkd−ptivαGz−r−mαtαrsG−ndG–αi∞ullGpliεhtG
ypαr−torUG 0

134 zopul−tionGrαduФtionGwithGindividu−lGsimil−rityGβorGdiββαrαnti−lGαvolutionUG 0

133 nou∞lαGwut−tion−lGS−lpGSw−rmGklεorithmdGpromGyptim−lGzαrβorm−nФαGnαsiεnGtoGkn−lysisUG 1

132 kGw−ФhinαGvα−rninεGpr−mαworkGβorGsdαntiβyinεGsnβluαnz−Gznαumoni−GpromGl−Фtαri−lGznαumoni−GβorG
wαdiФ−lGnαФisionGw−kinεUG2022SGXWXbaX 0

131 zαrβorm−nФαGkn−lysisGoβGry∞ridGwαmoryGl−sαdGnr−εonβlyGklεorithmGinGonεinααrinεGzro∞lαmsUG2023
SGbcTXW_ 0

130 kd−ptivαGniФhinεGsαlαФtionT∞−sαdGdiββαrαnti−lGαvolutionGβorGεlo∞−lGoptimiz−tionUG 0

129 vα−rninεGkd−ptivαGniββαrαnti−lGovolutionG∞yGx−tur−lGovolutionGStr−tαεiαsUG2022SGXTX] 0

128 kGSαlβTkd−ptivαGniββαrαnti−lGovolutionGklεorithmGl−sαdGonGwodαlG’r−nsβorm−tionGβorGplαxi∞lαG
to∞TShopGSФhαdulinεGzro∞lαmGwithGvotGStrα−minεUG2022SG 0

127 kutonomousGkirGmom∞−tGw−nαuvαrinεGnαФisionGwαthodGoβG“mk”Gl−sαdGonGvSrknoT’SyTwzmG
undαrGonαmyG’r−jαФtoryGzrαdiФtionUG2022SGXXSGZZbZ 0

126 kutoTnivαrsiβiαdGkmαlior−tαdGwultizopul−tionTl−sαdGonsαm∞lαGniββαrαnti−lGovolutionUG2023SGXaaTXcX 0

125 kGxovαlGkd−ptivαGpmwGwithGmoopαr−tivαGwultiTzopul−tionGniββαrαnti−lGovolutionGyptimiz−tionUG
2022SGX]SGZbW 0

124 yββlinαGd−t−TdrivαnGoptimiz−tionG∞−sαdGonGdu−lTsФ−lαGsurroε−tαGαnsαm∞lαUG 0

123 kGry∞ridGyptimiz−tionGpr−mαworkGwithGnyn−miФG’r−nsitionGSФhαmαGβorGv−rεαTSФ−lαGzortβolioG
w−n−εαmαntUG2022SGX]SG[W[ 0

122 nαsiεnGoptimiz−tionG−ndGp−r−mαtαrGαstim−tionGoβG−GzowpmGusinεGn−turαTinspirαdG−lεorithmsUG 0

121 knGsmprovαdGzSyGklεorithmGβorGyptimizαdGw−tαri−lGSФhαdulinεGinGomαrεαnФyG}αliαβUG2022SGYWYYSGXTXY 1

120 StoФh−stiФGyptimiz−tionG–orkβlowGβorGxonT“niβormGmo−rsαninεGoβGSimul−tionGqridsG−ndGvoФ−tionG
−ndGSαquαnФinεGoβG–αllsUG2022SG 0

119 kGФomp−risonGonGtypαTssGβuzzyGloεiФG∞−sαdGd−t−GαnФryptionGtαФhniquαsGinGthαGintαrnαtGoβGthinεsUG
2022SGXTb 0

118 knGαvolution−ryTst−tαT∞−sαdGsαlαФtionGstr−tαεyGβorGαnh−nФinεGdiββαrαnti−lGαvolutionG−lεorithmUG
2022SG 0
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117 romonuФlα−rGwolαФulαsGyptimiz−tionGOrwyPGmαt−ThαuristiФG−lεorithmUG2022SGY]bSGXXWWZY 0

116 knGimprovαdGtα−Фhinεâ��lα−rninεT∞−sαdGoptimiz−tionG−lεorithmGwithG−GmodiβiαdGlα−rnαrGph−sαG−ndG−G
nαwGmut−tionTrαst−rtinεGph−sαUG2022SGY]bSGXWccbc 0

115 niββαrαnti−lGαvolutionGwithGhy∞ridGp−r−mαtαrsG−ndGmut−tionGstr−tαεiαsG∞−sαdGonGrαinβorФαmαntG
lα−rninεUG2022SGa]SGXWXXc[ 0

114 knG−d−ptivαG∞ioεαoεr−phyT∞−sαdGoptimiz−tionGwithGФumul−tivαGФov−ri−nФαGm−trixGβorGrulαT∞−sαdG
nαtworkGintrusionGdαtαФtionUG2022SGa]SGXWXXcc 0

113 “niβiαdGopαr−tionGoptimiz−tionGmodαlGoβGintαεr−tαdGФo−lGminαGαnαrεyGsystαmsG−ndGitsGsolutionsG
∞−sαdGonG−utonomousGintαlliεαnФαUG2022SGZYbSGXYWXW_ 0

112 kGhy∞ridGoptimiz−tionG−lεorithmG−ndGitsG−ppliФ−tionGinGβliεhtGtr−jαФtoryGprαdiФtionUG2023SGYXZSGXXcWbY 1

111 kGhy∞ridGtr−nsiαntGsα−rФhGn−kαdGmolαTr−tGoptimizαrGβorGim−εαGsαεmαnt−tionGusinεGmultilαvαlG
thrαsholdinεUG2023SGYXZSGXXcWYX 1

110 Swy’oGsnspirαdGoxtαnsionGβor´ niββαrαnti−lGovolutionUG2022SGYX_TYZX 0

109 oxpαnsivαGyptimiz−tionGvi−GSurroε−tαTkssistαdG−ndGwodαlTprααGovolution−ryGyptimiz−tionUG2022SGXTXY 0

108 qr−vityGp−rtiФlαGsw−rmGoptimiz−tionG−lεorithmGβorGsolvinεGshopGvisitG∞−l−nФinεGpro∞lαmGβorG
rαp−ir−∞lαGαquipmαntUG2023SGXXaSGXW]][Z 0

107 wultiplαGindividu−lGεuidαdGdiββαrαnti−lGαvolutionGwithGtimαGv−ryinεG−ndGβααd∞−ФkGinβorm−tionT∞−sαdG
ФontrolGp−r−mαtαrsUG2023SGY]cSGXXWWcX 0

106 knGsmprovαdGniββαrαnti−lGovolutionG∞yGry∞ridizinεGwithGostim−tionToβTnistri∞utionGklεorithmUG2022SG 1

105 niββαrαnti−lGovolutionG−ndGstsGkppliФ−tionsGinGsm−εαGzroФαssinεGzro∞lαmsdGkGmomprαhαnsivαG}αviαwUG 0

104 vα−rninεGz−thGyptimiz−tionGl−sαdGonGwultiTkttri∞utαGw−tФhinεG−ndG”−ri−∞lαGvαnεthGmontinuousG
}αprαsαnt−tionUG2022SGX[SGYZ_W 0

103 kGtwoTph−sαGdiββαrαnti−lGαvolutionGβorGminim−xGoptimiz−tionUG2022SGXWcaca 0

102 kGqαnαr−lGpr−mαworkGoβGSurroε−tαT−ssistαdGovolution−ryGklεorithmsGβorGsolvinεGmomput−tion−llyG
oxpαnsivαGmonstr−inαdGyptimiz−tionGzro∞lαmsUG2022SG 0

101 SαlαФtivαGStr−tαεyGniββαrαnti−lGovolutionGβorGStoФh−stiФGsntαrn−lG’−skGSФhαdulinεGzro∞lαmGinG
mrossTnoФkinεG’αrmin−lsUG2022SGYWYYSGXTXa 0

100 niββαrαnti−lGovolutionGwithGkd−ptivαGqridTl−sαdGwut−tionGStr−tαεyGβorGwultiTy∞jαФtivαG
yptimiz−tionUG2022SGXWSGYZX_ 0
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99 wultidimαnsion−lG}αdGpoxGmαt−ThαuristiФGβorGФomplαxGoptimiz−tionUG2022SGXZXSGXWcaa[ 1

98 wultiTo∞jαФtivαGplαxi∞lαGto∞TShopGSФhαdulinεGwithG−nGonsαm∞lαGyptimis−tionGwodαlUG2022SG 0

97 snvαstiε−tionGoβGkd−ptivαGz−r−mαtαrGStr−tαεiαsGβorGniββαrαnti−lGovolutionUG2022SG 0

96 kGxovαlGoxpl−in−∞lαGx−turαTinspirαdGwαt−hαuristiФdGt−εu−rGklεorithmGwithGzrαФisionGruntinεG
lαh−viorUG2022SG 0

95 ynGsmprovinεGkd−ptivαGzro∞lαmGnαФompositionG“sinεGniββαrαnti−lGovolutionGβorGv−rεαTSФ−lαG
yptimiz−tionGzro∞lαmsUG2022SGXWSG[Yca 1

94 qlo∞−lGyptimiz−tionGwαthodGl−sαdGon´ thα´ Surviv−lGoβ´ thα´ pittαstGklεorithmUG2022SGXbaTYWX 0

93 zumpsT−sT’ur∞inαsâ��GOz−’sPGpαrβorm−nФαGprαdiФtionGimprovαmαntGusinεGαvolution−ryG−rtiβiФi−lGnαur−lG
nαtworksUG2023SGZZWSGXYWZX_ 0

92 wodαlGp−r−mαtαrGidαntiβiФ−tionGβorGlithiumTionG∞−ttαriαsGusinεG−d−ptivαGmultiTФontαxtGФoopαr−tivαlyG
ФoTαvolution−ryGp−r−llαlGdiββαrαnti−lGαvolutionG−lεorithmUG2023SG]bSGXW_[ZY 0

91 voФ−lGsα−rФhGαnh−nФαdGkquil−Goptimiz−tionG−lεorithmG−mαlior−tαdGwithG−nGαnsαm∞lαGoβG–−vαlαtG
mut−tionGstr−tαεiαsGβorGФomplαxGoptimiz−tionGpro∞lαmsUG2023SGYW_SGZWYTZa[ 0

90 kGhy∞ridG−d−ptivαGniββαrαnti−lGovolutionG∞−sαdGonGq−ussi−nGt−ilGmut−tionUG2023SGXXcSGXW]aZc 0

89 kGv−ri−ntGoβGthαGunitαdGmultiTopαr−torGαvolution−ryG−lεorithmsGusinεGsαquαnti−lGqu−dr−tiФG
proεr−mminεG−ndGimprovαdGSrknoTФnopSinUG2023SG_YYSG_]YT_bX 0

88 onh−nФinεGdiββαrαnti−lGαvolutionG−lεorithmGusinεGlα−dαrT−djointGpopul−tionsUG2023SG_YYSGYZ]TY_b 1

87 kd−ptivαGniββαrαnti−lGovolutionGklεorithmGwith´ wultiplαGq−ussi−nGvα−rninεGwodαlsUG2022SGZY]TZZ_ 0

86 pow−TpSdGpinitαGolαmαntGw−ФhinαsGβorGpα−turαGSαlαФtionUG2022SG 0

85 yptimiz−tionGdαsiεnGoβGtwoTl−yαrG–−lkαrGФonstαll−tionGβorGvoyGn−viε−tionG−uεmαnt−tionGusinεG−G
dyn−miФGmultiTo∞jαФtivαGdiββαrαnti−lGαvolution−ryG−lεorithmG∞−sαdGonGαlitαGεuid−nФαUG2023SGYaSG 0

84 kGmomprαhαnsivαG}αviαwGoβGzhotovolt−iФGwodulαsGwodαlsG−ndGklεorithmsG“sαdGinGz−r−mαtαrG
oxtr−ФtionUG2022SGX]SGbc[X 3

83 v−youtG−ndGdαsiεnGoptimiz−tionGoβGoФα−nGw−vαGαnαrεyGФonvαrtαrsdGkGsФopinεGrαviαwGoβG
st−tαToβTthαT−rtGФ−noniФ−lSGhy∞ridSGФoopαr−tivαSG−ndGФom∞in−tori−lGoptimiz−tionGmαthodsUG2022SGbSGX][[_TX][ac0

82 kGxovαlGSαlβTkd−ptivαGmoopαr−tivαGmoαvolutionGklεorithmGβorGSolvinεGmontinuousGv−rεαTSФ−lαG
qlo∞−lGyptimiz−tionGzro∞lαmsUG2022SGX]SG[]X 0
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81 zro∞−∞ilityG−ndGmαrt−intyGinGthαGzαrβorm−nФαGoβGovolution−ryG−ndGSw−rmGyptimiz−tionGklεorithmsUG
2022SGXWSG[Z_[ 0

80 zh−sαGmodαdG–−vαβormGSαtGnαsiεnGβorGwswyG}−d−rG“sinεGSzSTtknoUG2022SG 0

79 niββαrαnti−lGαvolutionGwithGv−ri−∞lαGlα−dαrT−djointGpopul−tionsUG 0

78 kGxαwGovolvinεGypαr−torGSαlαФtorG∞yG“sinεGpitnαssGv−ndsФ−pαGinGniββαrαnti−lGovolutionGklεorithmUG
2022SG 0

77 yptimiz−tionGoβGworkpiαФαGproФαssinεG∞−sαdGonGthαGorthoεon−lGdou∞lαTmh−inGdiββαrαnti−lGαvolutionG
−lεorithmUG 0

76 nu−lTzopul−tionGkd−ptivαGniββαrαnti−lGovolutionGklεorithmGvTx’knoUG2022SGXWSG[___ 1

75 kGnαwGpopul−tionGiniti−liz−tionG−ppro−ФhG∞−sαdGonGwαtropolisâ��r−stinεsGOwrPGmαthodUG 0

74 knGsmprovαdGnoGklεorithmGβorGSolvinεGwultiTβurn−ФαGyptim−lGSФhαdulinεGoβGSinεlαGmryst−lGSiliФonG
zroduФtionUG 0

73 kdv−nФαdGSαlαФtionGypαr−tionGβorGniββαrαnti−lGovolutionGklεorithmUG2022SG]]Ta[ 0

72 z−r−mαtαrGαxtr−ФtionGoβGsol−rGphotovolt−iФGmodαlsGusinεGquαuinεGsα−rФhGoptimiz−tionG−ndG
diββαrαnti−lGαvolutionUG2023SGXXWWZY 1

71 l−ny−nGtrααGεrowthGoptimiz−tionG−ndG−ppliФ−tionUG 0

70 wultiplαGolitαGsndividu−lGquidαdGziαФαwisαGSα−rФhTl−sαdGniββαrαnti−lGovolutionUG2023SGXWSGXZ]TX]b 0

69 knGsmprovαdGmh−osGnrivαnGry∞ridGniββαrαnti−lGovolution−ndGluttαrβlyGyptimiz−tionGklεorithmGβorG
z−ssivαG’−rεαtGvoФ−liz−tionG“sinεG’nykGwα−surαmαntsUG2023SGXZSG_b[ 0

68 kGnαiεh∞orhoodGinβorm−tionT∞−sαdG−d−ptivαGdiββαrαnti−lGαvolutionGβorGsolvinεGФomplαxGnonlinα−rG
αqu−tionGsystαmGmodαlUG2023SGYX_SGXXc[]] 0

67 wultiTzopul−tionT∞−sαdGz−r−llαliz−tionGoβGonsαm∞lαGoβGniββαrαnti−lGovolutionG”−ri−ntsGβorG
monstr−inαdG}α−lGz−r−mαtαrGyptimiz−tionUG2022SG 0

66 monvαrεinεG−ndGwovinεGnαtαФtionG“sinεG−nGyutw−rdG”αФtorG}−tαGβorGkd−ptivαGniββαrαnti−lG
ovolutionUG2022SG 0

65 mh−mαlαonGSw−rmGklεorithmGonh−nФαdG∞yGniββαrαnti−lGovolutionUG2022SG 0

64 wultiTs−mplαGlα−rninεGp−rtiФlαGsw−rmGoptimiz−tionGwithG−d−ptivαGФrossovαrGopαr−tionUG2022SG 0
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63 wαt−popul−tionGniββαrαnti−lGmoTovolutionGoβG’r−dinεGStr−tαεiαsGinG−GwodαlGpin−nФi−lGw−rkαtUG2022SG 0

62 Surroε−tαT−ssistαdGz−r−mαtαrG}αTiniti−liz−tionGβorGniββαrαnti−lGovolutionUG2022SG 1

61 riαr−rФhiФ−lGr−rrisGh−wksGoptimizαrGβorGβα−turαGsαlαФtionUG2023SG 0

60 kGSαlβTkd−ptivαGkpproxim−tαdTqr−diαntTSimul−tionGwαthodGβorGll−ФkTloxGkdvαrs−ri−lGS−mplαG
qαnαr−tionUG2023SGXZSGXYcb 0

59 ’r−nsβαrGlα−rninεG∞−sαdGαvolution−ryG−lεorithmGβr−mαworkGβorGmultiTo∞jαФtivαGoptimiz−tionG
pro∞lαmsUG 0

58 knGonh−nФαdGwultiopαr−torG}unεαâ��uutt−GklεorithmGβorGyptimizinεGmomplαxG–−tαrGonεinααrinεG
zro∞lαmsUG2023SGX]SGXbY] 0

57 v{T}TSrknodG}TSrknoGwith´ {u−dr−tiФGSurroε−tαGwodαlUG2023SGY_]TYa_ 1

56 kGpopul−tionGst−tαGαv−lu−tionT∞−sαdGimprovαmαntGβr−mαworkGβorGdiββαrαnti−lGαvolutionUG2023SG_YcSGX]TZb 0

55 kGmultiT−εαntGrαinβorФαmαntGlα−rninεGdrivαnG−rtiβiФi−lG∞ααGФolonyG−lεorithmGwithGthαGФαntr−lG
ФontrollαrUG2023SGYXcSGXXc_aY 0

54 niββαrαnti−lGαvolutionG−lεorithmGwithGsurviv−lGoβGβitnαssGstr−tαεyUG2022SG 0

53 smprovαdGm−sФ−dαGmorrαl−tionGxαur−lGxαtworkGwodαlGl−sαdGonGqroupGsntαlliεαnФαGyptimiz−tionG
klεorithmUG2023SGXYSGX_[ 0

52 kGnovαlGmolαФul−rGdoФkinεGproεr−mG∞−sαdGonG−GmultiTsw−rmGФompαtitivαG−lεorithmUG2023SGabSGXWXYcY 0

51 z−r−mαtαrGФontrolGβorGdiββαrαnti−lGαvolutionG∞yGstor−εαGoβGsuФФαssβulGv−luαsG−tG−nGindividu−lGlαvαlUG
2023SG_bSGXWXcb] 0

50 mh−otiФGεoldαnGr−tioGεuidαdGloФ−lGsα−rФhGβorG∞iεGd−t−Goptimiz−tionUG2023SG[XSGXWXZbb 0

49 knG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmGwithGpopul−tionGsizαGrαduФtionGstr−tαεyGβorG
unФonstr−inαdGoptimiz−tionGpro∞lαmUG2023SGXZbSGXXWYWc 0

48 knGimprovαdGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonG∞−sisGvαФtorGtypαG−ndGitsG−ppliФ−tionGinG
βrinεαGprojαФtionGZnGim−εinεUG2023SGY_bSGXXW[aW 0

47 m−∞lαGβorФαGoptimiz−tionGoβGФ−∞lαTst−yαdG∞ridεαsdGkGsurroε−tαGmodαlT−ssistαdGdiββαrαnti−lGαvolutionG
mαthodGФom∞inαdGwithGlTSplinαGintαrpol−tionGФurvαsUG2023SGYbZSGXX]b]_ 0

46 wokvz™dGknGopαnTsourФαGli∞r−ryGβorGl−tαstGmαt−ThαuristiФG−lεorithmsGinGzythonUG2023SGXZcSGXWYbaX 0
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45 xαiεh∞orhoodGαvolution−ryGs−mplinεGwithGdyn−miФGrαpulsionGβorGαxpαnsivαGmultimod−lG
optimiz−tionUG2023SG_ZWSGbYTca 0

44 ristoryGinβorm−tionT∞−sαdGrillT”−llαyGtαФhniquαGβorGmultimod−lGoptimiz−tionGpro∞lαmsUG2023SG_ZXSGX]TZW 0

43 kGsαlβTФompαtitivαGmut−tionGstr−tαεyGβorGniββαrαnti−lGovolutionG−lεorithmsGwithG−ppliФ−tionsGtoG
zroportion−lâ��sntαεr−lâ��nαriv−tivαGФontrollαrsG−ndGkutom−tiФG”olt−εαG}αεul−torGsystαmsUG2023SGaSGXWWYW] 0

42 nimαnsionGimprovαmαntsG∞−sαdG−d−pt−tionGoβGФontrolGp−r−mαtαrsGinGniββαrαnti−lGovolutiondGkG
βitnαssTv−luαTindαpαndαntG−ppro−ФhUG2023SGYYZSGXXcb[b 0

41 vα−rninεGuniβiαdGmut−tionGopαr−torGβorGdiββαrαnti−lGαvolutionG∞yGn−tur−lGαvolutionGstr−tαεiαsUG2023SG
_ZYSG]c[T_X_ 0

40 —TwynodGoxtαndαdGwultiTopαr−torGniββαrαnti−lGovolutionG−lεorithmUG2023SGYXXSGb]TXWb 0

39 nmTSrknoTspdGknGinβα−si∞lαâ��βα−si∞lαGrαεionsGФonstr−inαdGoptimiz−tionG−ppro−ФhGwithGdivαrsityG
ФontrollαrUG2023SGYY[SGXXcccc 0

38 qlo∞−lGyptimiz−tionGl−sαdGonGry∞ridGkd−ptivαGniββαrαnti−lGovolutionGklεorithmG−ndGSootyG’αrnG
yptimiz−tionGklεorithmUG2022SG 0

37 smprovinεGβ−ultGtolαr−nФαGinGdi−εnosinεGpowαrGsystαmGβ−ilurαsGwithGoptim−lGhiαr−rФhiФ−lGαxtrαmαG
lα−rninεGm−ФhinαUG2023SGXWcZWW 0

36 r−rrisGh−wksGoptimizαrG∞−sαdGonGthαGnoviФαGprotαФtionGtourn−mαntGβorGnumαriФ−lG−ndGαnεinααrinεG
optimiz−tionGpro∞lαmsUG2023SG]ZSG_XZZT_X]b 2

35 olitαGlαvyGsprα−dinεGdiββαrαnti−lGαvolutionGvi−GklmGshrinkTwr−pGβorGmultiTthrαsholdGsαεmαnt−tionGoβG
∞rα−stGФ−nФαrGim−εαsUG2023SGbYSGXW[]cY 0

34 zhotovolt−iФGp−r−mαtαrGαstim−tionGusinεGimprovαdGmothGβl−mαG−lεorithmsGwithGloФ−lGαsФ−pαG
opαr−torsUG2023SGXW_SGXWb_WZ 1

33 nααpG}αinβorФαmαntGvα−rninεGβorGkd−ptivαGz−r−mαtαrGmontrolGinGniββαrαnti−lGovolutionGβorG
wultiTy∞jαФtivαGyptimiz−tionUG2022SG 0

32 unowlαdεαTnrivαnGzroεr−mGSynthαsisGvi−Gkd−ptivαG}αpl−ФαmαntGwut−tionG−ndGkutoTФonstruФtαdG
Su∞proεr−mGkrФhivαsUG2022SG 0

31 knGkd−ptivαG”αrsionGoβGniββαrαnti−lGovolutionGβorGSolvinεGmomYWX[SGmomGYWXaG−ndGmomGYWYYG’αstG
SuitαsUG2022SG 0

30 ty–’SdGkGdiββαrαnti−lGαvolutionG∞−sαdG−ppro−ФhGβorGwiФro∞loεGSumm−riz−tionGwithG−dv−nФαdG
popul−tionGαnh−nФαmαntGtαФhniquαsUG2022SG 0

29 montrollinεGSαquαnti−lGry∞ridGovolution−ryGklεorithmG∞yG{Tvα−rninεG[}αsα−rФhGprontiαréG[}αsα−rФhG
prontiαréUG2023SGXbSGb[TXWZ 0

28 mh−otiФGαnh−nФαdGtα−ФhinεT∞−sαdGdiββαrαnti−lGαvolutionG−lεorithmG−ppliαdGtoGdisФrαtαGtrussG
optimiz−tionUG2023SG[cSGaZWTa[a 0
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27 knG−d−ptivαGmut−tionGstr−tαεyGФorrαФtionGβr−mαworkGβorGdiββαrαnti−lGαvolutionUG 0

26 kd−ptivαGdu−lGniФhinεT∞−sαdGdiββαrαnti−lGαvolutionGwithGrαsourФαGrα−lloФ−tionGβorGnonlinα−rG
αqu−tionGsystαmsUG 0

25 kdditionGoβGyutToβTzopul−tionGSα−rФhGinGtknoUG2023SGZ]SG]ZYT]Za 0

24 punФtionGv−luαGr−nkinεG−w−rαGdiββαrαnti−lGαvolutionGβorGεlo∞−lGnumαriФ−lGoptimiz−tionUG2023SGabSGXWXYbY 0

23 knGαxplor−toryGl−ndsФ−pαG−n−lysisGdrivαnG−rtiβiФi−lG∞ααGФolonyG−lεorithmGwithGm−ximumGαntropiФG
αpist−sisUG2023SGXZaSGXXWXZc 0

22 kzSwTjSydGkGnovαlGjSyGv−ri−ntGwithG−nG−d−ptivαGp−r−mαtαrGsαlαФtionGmαФh−nismG−ndG−GnαwGαxtαrn−lG
−rФhivαGupd−tinεGmαФh−nismUG2023SGabSGXWXYbZ 0

21 knGαnh−nФαdGdistri∞utαdGdiββαrαnti−lGαvolutionG−lεorithmGβorGportβolioGoptimiz−tionGpro∞lαmsUG2023
SGXYXSGXW_WW[ 1

20 niββαrαnti−lGαvolutionT∞−sαdGtr−nsβαrGrouεhGФlustαrinεG−lεorithmUG 0

19 kGnαndritiФGxαuronGwodαlGyptimizαdG∞yGwαt−TrαuristiФsGwithG−GzowαrTv−wTnistri∞utαdGzopul−tionG
sntαr−ФtionGxαtworkGβorGpin−nФi−lG’imαTSαriαsGporαФ−stinεUG2023SGXXSGXY]X 0

18 rowGwuФhGnoGSw−rmGsntαlliεαnФαG−ndGovolution−ryGklεorithmsGsmprovαGyvαrG−Gml−ssiФ−lGrαuristiФG
promGXc_WiUG2023SGXXSGXcaa]TXcacZ 0

17 knGkutom−tαdGz−thTpoФusαdG’αstGm−sαGqαnαr−tionGwithGnyn−miФGz−r−mαtαriz−tionG“sinεGkd−ptivαG
qαnαtiФGklεorithmGOkqkPGβorGStruФtur−lGzroεr−mG’αstinεUG2023SGX[SGX__ 0

16 kGnovαlGmαt−hαuristiФGβorGsolvinεGvSqyGpro∞lαmsUG2023SG 0

15 knGonh−nФαdGkd−ptivαGniββαrαnti−lGovolutionGkppro−ФhGβorGmonstr−inαdGyptimiz−tionGzro∞lαmsUG
2023SGXZ_SGYb[XTYb_W 0

14 kGqroupinεGmoopαr−tivαGniββαrαnti−lGovolutionGklεorithmGβorGSolvinεGz−rti−llyGSαp−r−∞lαGmomplαxG
yptimiz−tionGzro∞lαmsUG 0

13 sm−εαGkdvαrs−ri−lGox−mplαGqαnαr−tionGwαthodGl−sαdGonGkd−ptivαGz−r−mαtαrGkdjust−∞lαG
niββαrαnti−lGovolutionUG2023SGY]SG[ba 0

12 nimαnsion−lGdαФisionGФov−ri−nФαGФolonyGprαd−tionG−lεorithmdGεlo∞−lGoptimiz−tionG−ndG
hiεhâ��dimαnsion−lGβα−turαGsαlαФtionUG 0

11 knGαnh−nФαdGmultiTopαr−torGdiββαrαnti−lGαvolutionG−lεorithmGβorGt−ФklinεGkn−ps−ФkGoptimiz−tionG
pro∞lαmUG 0

10 uααnnαssGβorGФh−r−ФtαrizinεGФontinuousGoptimiz−tionGpro∞lαmsG−ndGprαdiФtinεGdiββαrαnti−lG
αvolutionG−lεorithmGpαrβorm−nФαUG 0
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9 knG−d−ptivαGdiββαrαnti−lGαvolutionG−lεorithmG∞−sαdGonGd−t−GprαproФαssinεGmαthodGtoGsolvαGεlo∞−lG
optimiz−tionGpro∞lαmUG 0

8 knGsmprovαdGniββαrαnti−lGovolutionGkd−ptivαGpuzzyGzsnGmontrolGwαthodGβorGqr−vityGwα−surαmαntG
St−∞lαGzl−tβormUG2023SGYZSGZXaY 0

7 onh−nФinεGniββαrαnti−lGovolutionGklεorithmdGkd−pt−tionGβorGmomGYWXaG−ndGmomGYWYXG’αstGSuitαsUG
2022SG 0

6 kGry∞ridGwαthodGβorGsmpliФitGsntαntionGsnβαrαnФαGl−sαdGonGzunishαdT–αiεhtαdGx−ˆflvαGl−yαsUG2023SG
ZXSGXbY_TXbZ_ 0

5 knGkd−ptivαGniββαrαnti−lGovolutionGklεorithmGwithGriαr−rФhiФ−lGwut−tionGStr−tαεyG−ndGyppositionG
vα−rninεUG2022SG 0

4 kGxovαlGsntαεr−tαdGrαuristiФGyptimizαrG“sinεG−G–−tαrGmyФlαGklεorithmG−ndGqr−vit−tion−lGSα−rФhG
klεorithmGβorGyptimiz−tionGzro∞lαmsUG2023SGXXSGXbbW 0

3 kGФh−otiФGloФ−lGsα−rФhT∞−sαdGvSrknoGwithGαnh−nФαdGmαmoryGstor−εαGmαФh−nismGβorGwindGβ−rmG
l−youtGoptimiz−tionUG2023SGXXWZW_ 0

2 SmoothGoxplor−tionGSystαmdGkGnovαlGα−sαToβTusαG−ndGspαФi−lizαdGmodulαGβorGimprovinεGαxplor−tionG
oβGwh−lαGoptimiz−tionG−lεorithmUG2023SGXXW]bW 0

1 kGxovαlGniββαrαnti−lGovolutionGklεorithmGl−sαdGonGvoФ−lGpitnαssGv−ndsФ−pαGsnβorm−tionGβorG
yptimiz−tionGzro∞lαmsUG2023SGoXW_UnSG_WXT_X_ 0
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