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76 HapticgfeedbackPsmartPglovePasPaPcreativePhumangmachinePinterfacePbHMIcPforPvirtualiaugmentedP
realityPapplicationshPScienceoAdvancesfP2020fPpfPeaazrpsm 14.3 177

75 MorePthanPenergyPharvestingPâ��PCombiningPtriboelectricPnanogeneratorPandPflexiblePelectronicsP
technologyPforPenablingPnovelPmicroginanogsystemshPNanooEnergyfP2019fPoqfProkgrqk 17.1 177

74 SelfgPoweredPandPSelfgFunctionalPCottonPSockPUsingPPiezoelectricPandPTriboelectricPHybridP
MechanismPforPHealthcarePandPSportsPMonitoringhPACSoNanofP2019fPkmfPksnjgksol 16.7 144

73 ProgressPinPwearablePelectronicsiphotonicsâ��MovingPtowardPthePeraPofPartificialPintelligencePandP
internetPofPthingshPInforma˜�nˆ›oMateriˆ¡lyfP2020fPlfPkkmkgkkpl 23.1 143

72 MachinePLearningPGlovePUsingPSelfgPoweredPConductivePSuperhydrophobicPTriboelectricPTextilePforP
GesturePRecognitionPinPVRi–RP–pplicationshPAdvancedoSciencefP2020fPqfPljjjlpk 13.6 127

71 —eyondPenergyPharvestingPgPmultigfunctionalPtriboelectricPnanosensorsPonPaPtextilehPNanooEnergyfP
2019fPoqfPmmrgmol 17.1 119

70 TriboelectricPSelfgPoweredPWearablePFlexiblePPatchPasPmDPMotionPControlPInterfacePforPRoboticP
ManipulatorhPACSoNanofP2018fPklfPkkopkgkkoqk 16.7 118

69 SelfgpoweredPliquidPtriboelectricPmicrofluidicPsensorPforPpressurePsensingPandPfingerPmotionP
monitoringPapplicationshPNanooEnergyfP2016fPmjfPnojgnos 17.1 116

68 SelfgSustainablePWearablePTextilePNanogEnergyPNanogSystemPbNENScPforPNextgGenerationP
HealthcareP–pplicationshPAdvancedoSciencefP2019fPpfPksjknmq 13.6 108

67 MEMSP—asedP—roadbandPPiezoelectricPUltrasonicPEnergyPHarvesterPbPUEHcPforPEnablingP
SelfgPoweredPImplantableP—iomedicalPDeviceshPScientificoReportsfP2016fPpfPlnsnp 4.9 103

66 SelfgpoweredPtriboelectricPnanogeneratorPbuoyPballPforPapplicationsPrangingPfromPenvironmentP
monitoringPtoPwaterPwavePenergyPfarmhPNanooEnergyfP2017fPnjfPljmglkm 17.1 96

65 MinimalistPandPmultigfunctionalPhumanPmachinePinterfacePbHMIcPusingPaPflexiblePwearableP
triboelectricPpatchhPNanooEnergyfP2019fPplfPmoogmpp 17.1 92

64
–ProtationalPpendulumPbasedPelectromagneticitriboelectricPhybridggeneratorPforP
ultraglowgfrequencyPvibrationsPaimingPatPhumanPmotionPandPbluePenergyPapplicationshPNanooEnergyfP
2019fPpmfPkjmrqk

17.1 92

63 DeepPlearningPenabledPsmartPmatsPasPaPscalablePfloorPmonitoringPsystemhPNatureoCommunicationsfP
2020fPkkfPnpjs 17.4 92

62 SelfgpoweredPglovegbasedPintuitivePinterfacePforPdiversifiedPcontrolPapplicationsPinPrealicyberPspacehP
NanooEnergyfP2019fPorfPpnkgpok 17.1 89

61 SelfgPoweredP—iogInspiredPSpidergNetgCodingPInterfacePUsingPSinglegElectrodePTriboelectricP
NanogeneratorhPAdvancedoSciencefP2019fPpfPksjjpkq 13.6 89

60 DevelopmentPofPbatterygfreePneuralPinterfacePandPmodulatedPcontrolPofPtibialisPanteriorPmusclePviaP
commonPperonealPnervePbasedPonPtriboelectricPnanogeneratorsPbTENGschPNanooEnergyfP2017fPmmfPkgkk 17.1 85
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59 –PnongresonantProtationalPelectromagneticPenergyPharvesterPforPlowgfrequencyPandPirregularP
humanPmotionhPAppliedoPhysicsoLettersfP2018fPkkmfPljmsjk 3.4 85

58 —roadbandPEnergyPHarvesterPUsingPNonglinearPPolymerPSpringPandPElectromagneticiTriboelectricP
HybridPMechanismhPScientificoReportsfP2017fPqfPnkmsp 4.9 82

57 SelfgPoweredPDualgModeP–menityPSensorP—asedPonPthePWaterg–irPTriboelectricPNanogeneratorhPACSo
NanofP2017fPkkfPkjmmqgkjmnp 16.7 81

56 ControllingPSurfacePChargePGeneratedPbyPContactPElectrificationtPStrategiesPandP–pplicationshP
AdvancedoMaterialsfP2018fPmjfPekrjlnjo 24 81

55 TechnologyPevolutionPfromPselfgpoweredPsensorsPtoP–IoTPenabledPsmartPhomeshPNanooEnergyfP2021fP
qsfPkjonkn 17.1 77

54 DeepPlearninggenabledPtriboelectricPsmartPsocksPforPIoTgbasedPgaitPanalysisPandPVRPapplicationshPNpjo
FlexibleoElectronicsfP2020fPnfP 10.7 76

53 DevelopmentPTrendsPandPPerspectivesPofPFuturePSensorsPandPMEMSiNEMShPMicromachinesfP2019fP
kkfP 3.3 74

52 FromPflexiblePelectronicsPtechnologyPinPthePeraPofPIoTPandPartificialPintelligencePtowardPfutureP
implantedPbodyPsensorPnetworkshPAPLoMaterialsfP2019fPqfPjmkmjl 5.7 73

51 SelfgPoweredPGyroscopeP—allPUsingPaPTriboelectricPMechanismhPAdvancedoEnergyoMaterialsfP2017fPqfPkqjkmjj21.8 68

50 StudyPofPthinPfilmPbluePenergyPharvesterPbasedPonPtriboelectricPnanogeneratorPandPseashorePIoTP
applicationshPNanooEnergyfP2019fPppfPkjnkpq 17.1 66

49 WearablePTriboelectricgHumangMachinePInterfacePbTHMIcPUsingPRobustPNanophotonicPReadouthPACSo
NanofP2020fPknfPrskogrsmj 16.7 63

48 —atterygfreePneuromodulatorPforPperipheralPnervePdirectPstimulationhPNanooEnergyfP2018fPojfPknrgkor 17.1 63

47 SelfgpoweredPmultifunctionalPmonitoringPsystemPusingPhybridPintegratedPtriboelectricP
nanogeneratorsPandPpiezoelectricPmicrosensorshPNanooEnergyfP2019fPorfPpklgplm 17.1 58

46 ProgressPinPTENGPtechnologyâ��–PjourneyPfromPenergyPharvestingPtoPnanoenergyPandPnanosystemhP
EcoMatfP2020fPlfPekljor 9.4 57

45 —atterygfreePshortgrangePselfgpoweredPwirelessPsensorPnetworkPbSSgWSNcPusingPTENGPbasedPdirectP
sensoryPtransmissionPbTDSTcPmechanismhPNanooEnergyfP2020fPpqfPkjnlpp 17.1 52

44 –PnovelPhybridizedPbluePenergyPharvesterPaimingPatPallgweatherPIoTPapplicationshPNanooEnergyfP2020fP
qpfPkjojol 17.1 50

43 NovelPaugmentedPrealityPinterfacePusingPaPselfgpoweredPtriboelectricPbasedPvirtualPrealityP
mDgcontrolPsensorhPNanooEnergyfP2018fPokfPkplgkql 17.1 47

42 TriboelectricPsinglegelectrodegoutputPcontrolPinterfacePusingPpatternedPgridPelectrodehPNanooEnergy
fP2019fPpjfPonogoop 17.1 44
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41 SmartPmaterialsPforPsmartPhealthcareâ��PmovingPfromPsensorsPandPactuatorsPtoPselfgsustainedP
nanoenergyPnanosystemshPSmartoMaterialsoinoMedicinefP2020fPkfPslgkln 12.9 41

40 –rtificialPIntelligencePofPThingsPb–IoTcPEnabledPVirtualPShopP–pplicationsPUsingPSelfgPoweredPSensorP
EnhancedPSoftPRoboticPManipulatorhPAdvancedoSciencefP2021fPrfPelkjjlmj 13.6 41

39 WearablePTriboelectrici–luminumPNitridePNanogEnergygNanogSystemPwithPSelfgSustainableP
PhotonicPModulationPandPContinuousPForcePSensinghPAdvancedoSciencefP2020fPqfPksjmpmp 13.6 38

38 SensorsPandPControlPInterfacePMethodsP—asedPonPTriboelectricPNanogeneratorPinPIoTP–pplicationshP
IEEEoAccessfP2019fPqfPslqnogslqoq 3.5 36

37 HybridizedPwearablePpatchPasPaPmultigparameterPandPmultigfunctionalPhumangmachinePinterfacehP
NanooEnergyfP2021fPrkfPkjoorl 17.1 36

36 IntuitivegaugmentedPhumangmachinePmultidimensionalPnanogmanipulationPterminalPusingP
triboelectricPstretchablePstripPsensorsPbasedPonPminimalistPdesignhPNanooEnergyfP2019fPpjfPnnjgnnr 17.1 34

35 ContinuousPdirectPcurrentPbyPchargePtransportationPforPnextggenerationPIoTPandPrealgtimePvirtualP
realityPapplicationshPNanooEnergyfP2020fPqmfPkjnqpj 17.1 34

34 InvestigationPofPgeometricPdesignPinPpiezoelectricPmicroelectromechanicalPsystemsPdiaphragmsPforP
ultrasonicPenergyPharvestinghPAppliedoPhysicsoLettersfP2016fPkjrfPksmsjl 3.4 33

33 –PselfgpoweredPmDPactivityPinertialPsensorPusingPhybridPsensingPmechanismshPNanooEnergyfP2019fPopfPpokgppk17.1 33

32 TriboelectricPNanogeneratorsPandPHybridizedPSystemsPforPEnablingPNextgGenerationPIoTP
–pplicationshPResearchfP2021fPljlkfPprnskqk 7.8 26

31 TechnologyPevolutionPfromPmicrogscalePenergyPharvestersPtoPnanogeneratorshPJournaloofo
MicromechanicsoandoMicroengineeringfP2021fPmkfPjsmjjl 2 25

30 ShadowPenhancedPselfgchargingPpowerPsystemPforPwavePandPsolarPenergyPharvestingPfromPtheP
oceanhPNatureoCommunicationsfP2021fPklfPpkp 17.4 23

29 InvestigationPofPPositionPSensingPandPEnergyPHarvestingPofPaPFlexiblePTriboelectricPTouchPPadhP
NanomaterialsfP2018fPrfP 5.4 21

28 InvestigationPofP—roadbandPCharacteristicsPofPMultigFrequencyPPiezoelectricPMicromachinedP
UltrasonicPTransducerPbMFgpMUTchPIEEEoSensorsoJournalfP2019fPksfPrpjgrpq 4 20

27 DevelopmentPofPaPHighlyPSensitivePHumidityPSensorP—asedPonPaPPiezoelectricPMicromachinedP
UltrasonicPTransducerP–rrayPFunctionalizedPwithPGraphenePOxidePThinPFilmhPSensorsfP2018fPkrfP 3.8 20

26 –rtificialPIntelligencePofPThingsPb–IoTcPEnabledPFloorPMonitoringPSystemPforPSmartPHomeP
–pplicationshPACSoNanofP2021fP 16.7 16

25 SelfgPoweredPCursorPUsingPaPTriboelectricPMechanismhPSmalloMethodsfP2018fPlfPkrjjjqr 12.8 15

24 MagneticginteractionPassistedPhybridizedPtriboelectricgelectromagneticPnanogeneratorPforP
advancedPhumangmachinePinterfaceshPNanooEnergyfP2021fPrpfPkjpkon 17.1 15
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23 –PhybridizedPelectromagneticgtriboelectricPnanogeneratorPdesignedPforPscavengingPbiomechanicalP
energyPinPhumanPbalancePcontrolhPNanooResearchfP2021fPknfPnllq 10 13

22 PiezoelectricPMEMSPâ��PEvolutionPfromPsensingPtechnologyPtoPdiversifiedPapplicationsPinPthePoGPiP
InternetPofPThingsPbIoTcPerahPJournaloofoMicromechanicsoandoMicroengineeringf 2 12

21 –rtificialPintelligencePofPtoiletPb–IgToiletcPforPanPintegratedPhealthPmonitoringPsystemPbIHMScPusingP
smartPtriboelectricPpressurePsensorsPandPimagePsensorhPNanooEnergyfP2021fPsjfPkjpokq 17.1 12

20 –PSelfgPoweredPSixg–xisPTactilePSensorPbyPUsingPTriboelectricPMechanismhPNanomaterialsfP2018fPrfP 5.4 11

19 –llPinPOnefPSelfgPoweredP—ionicP–rtificialPNerveP—asedPonPaPTriboelectricPNanogeneratorhPAdvancedo
SciencefP2021fPrfPljjnqlq 13.6 11

18 InkjetPmDPPrintedPMEMSPVibrationalPElectromagneticPEnergyPHarvesterhPEnergiesfP2020fPkmfPlrjj 3.1 10

17 –PMotiong—alancedPSensorP—asedPonPthePTriboelectricityPofPNanogironPSuspensionPandPFlexibleP
PolymerhPNanomaterialsfP2019fPsfP 5.4 8

16 VersatilePmicrofluidicPplatformPembeddedPwithPsidewallPthreegdimensionalPelectrodesPforPcellP
manipulationhPBiomedicaloPhysicsoandoEngineeringoExpressfP2019fPofPjoojjm 1.5 7

15 —iometricsgprotectedPopticalPcommunicationPenabledPbyPdeepPlearninggenhancedP
triboelectriciphotonicPsynergisticPinterfacehhPScienceoAdvancesfP2022fPrfPeablsrqn 14.3 7

14 DevelopmentPofPaPThermoelectricPandPElectromagneticPHybridPEnergyPHarvesterPfromPWaterPFlowP
inPanPIrrigationPSystemhPMicromachinesfP2018fPsfP 3.3 7

13 –PTwogDegreegofgFreedomPCantileverg—asedPVibrationPTriboelectricPNanogeneratorPforP
LowgFrequencyPandP—roadbandPOperationhPElectronicsoxSwitzerlandyfP2019fPrfPkolp 2.6 6

12 NoncontactPHumangMachinePInterfacePUsingPComplementaryPInformationPFusionP—asedPonPMEMSP
andPTriboelectricPSensorshhPAdvancedoSciencefP2022fPelljkjop 13.6 4

11 ProgressPofP–dvancedPDevicesPandPInternetPofPThingsPSystemsPasPEnablingPTechnologiesPforPSmartP
HomesPandPHealthPCarehPACSoMaterialsoAuf 3

10 MEMSPbasedPpiezoelectricPultrasonicPenergyPharvesterPforPselfgpoweredPundergwaterPapplicationsP
2016fP 2

9 CombiningPneuralPelectrodesPandPtriboelectricPnanogeneratorsPbTENGScPtoPenablePaPselfgsustainableP
platformPforPneuromodulationP2017fP 2

8 ConstructingPhighlyPtribopositivePelasticPyarnPthroughPinterfacialPdesignPandPassemblyPforPefficientP
energyPharvestingPandPhumanginteractivePsensinghPNanooEnergyfP2022fPsnfPkjpsop 17.1 2

7 –PhumidityPresistantPandPhighPperformancePtriboelectricPnanogeneratorPenabledPbyPvortexginducedP
vibrationPforPscavengingPwindPenergyhPNanooResearchfP2022fPkofPmlnpgmlom 10 2

6 NanowirePElectrodesPIntegratedPonPTipPofPMicrowirePforPPeripheralPNervePStimulationhPJournaloofo
MicroelectromechanicaloSystemsfP2017fPlpfPslkgslo 2.5 1
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5 TriboelectricPandPmicrofluidicPintegratedPselfggeneratedPtactilePsensorP2017fP 1

4 TriboelectricP—allsPasPThreegDimensionalPVibrationalPEnergyPHarvestersPandPSelfgPoweredPSensorsP
2018fP 1

3 SelfgPoweredPTriboelectricPInertialPSensorP—allPforPIoTPandPWearableP–pplicationshPJournaloofoPhysics:o
ConferenceoSeriesfP2018fPkjolfPjkljmj 0.3 1

2 TransferredPLasergScribedPGrapheneg—asedPDurablePandPPermeablePStrainPSensorhPAdvancedo
MaterialsoInterfacesfP2021fPrfPlkjjplo 4.6 1

1
HighPdensityPnanowirePelectrodesPforPintracorticalPmicrostimulationhPAnnualoInternationalo
ConferenceoofotheoIEEEoEngineeringoinoMedicineoandoBiologyoSocietyoIEEEoEngineeringoinoMedicineoando
BiologyoSocietyoAnnualoInternationaloConferencefP2019fPljksfPopoqgoppj
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