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THNQRORJL VHUWa LQWHUQHW baQ\aN PHPbaZa SHUNHPbaQJaQ NH SHQJJXQaQ\a,
baLN SRVLWLI PaXSXQ QHJaWLI. HaPSLU VHPXa aNWLYLWaV GaSaW GLOaNXNaQ GL LQWHUQHW.
NaPXQ, SHQJJXQa GaSaW PHQJJXQaNaQ GaWa GLUL SaOVX GL GXQLa Pa\a, VHKLQJJa
WLQGaNaQ PHUHNa aNaQ VaQJaW VXOLW GLOaFaN. SHPXa RUaQJ PHPLOLNL SRWHQVL PHOaNXNaQ
SHPaOVXaQ GaWa, baKNaQ GL IQGRQHVLa VHNaOLSXQ. HaO LQL PHQMaGL VaOaK VaWX \aQJ
PHQGRURQJ SHQLQJNaWaQ aQJNa NHMaKaWaQ RQOLQH, WaN WHUNHFXaOL c\berbXll\ing.

PHQXOLV PHOaNXNaQ SHQHOLWLaQ WHUKaGaS c\berbXll\ing SaGa GaWa WZeeW GaOaP
BaKaVa IQGRQHVLa. FRNXV SHQHOLWLaQ LQL aGaOaK daWa-cenWric, \aQJ bHUXVaKa
PHQLQJNaWNaQ NXaOLWaV GaWa VHbHOXP GLOaNXNaQ NOaVLILNaVL, GaOaP UaQJNa
PHQLQJNaWNaQ SHUIRUPa PRGHO SHQGHWHNVL SHULOaNX c\berbXll\ing SaGa NRPXQLWaV
RQOLQH, NKXVXVQ\a GaOaP BaKaVa IQGRQHVLa. ASOLNaVL daWa-cenWric \aQJ GLOaNXNaQ
SaGa SHQHOLWLaQ LQL aGaOaK GHQJaQ PHPaQIaaWNaQ daWa aXgmenWaWion XQWXN
PHQaQJJXOaQJL PaVaOaK NHWHUbaWaVaQ GaWa. TXMXaQ GLOaNXNaQ daWa aXgmenWaWion
aGaOaK XQWXN PHQLQJNaWNaQ MXPOaK daWa poinW SaGa daWaVeW VHbHOXP GLJXQaNaQ XQWXN
SHOaWLKaQ PHVLQ. MHWRGH daWa aXgmenWaWion \aQJ GLJXQaNaQ aGaOaK characWer
aXgmenWaWion, Zord aXgmenWaWion GaQ backWranVlaWion. HaVLO GaUL PaVLQJ-PaVLQJ
daWa aXgmenWaWion NHPXGLaQ GLNOaVLILNaVL PHQJJXQaNaQ deep learning LSTM GaQ
machine learning SVM.

SHFaUa NHVHOXUXKaQ, KaVLO GaUL SHQHOLWLaQ LQL PHQXQMXNNaQ daWa aXgmenWaWion
PHPbHULNaQ SHQLQJNaWaQ SHUIRUPa baLN XQWXN LSTM PaXSXQ SVM. ANXUaVL
WHUWLQJJL SaGa SHPRGHOaQ LSTM PHQJKaVLONaQ QLOaL aNXUaVL 89,41% GHQJaQ
SHQLQJNaWaQ 6,66% GaQ VNRU F1 88,98% GHQJaQ SHQLQJNaWaQ 7,01%. SHGaQJNaQ
XQWXN SHPRGHOaQ SVM, KaVLO QLOaL aNXUaVL 92,16% GHQJaQ SHQLQJNaWaQ 2,75% GaQ
VNRU F1 92,42% GHQJaQ SHQLQJNaWaQ 3,44%.

KaWa NXQcL : daWa aXgmenWaWion, daWa-cenWric, predicWion, c\berbXll\ing deWecWion,
TZiWWer, long VhorW-Werm memor\, VXpporW YecWor machine, machine learning
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ABSTRACT

THFKQRORJ\ aQG WKH LQWHUQHW KaYH bURXJKW PaQ\ GHYHORSPHQWV WR LWV XVHUV,
bRWK SRVLWLYH aQG QHJaWLYH. AOPRVW aOO aFWLYLWLHV FaQ bH GRQH RQ WKH LQWHUQHW.
HRZHYHU, XVHUV FaQ XVH IaNH SHUVRQaO GaWa RQ WKH LQWHUQHW, WKXV WKHLU aFWLRQV ZLOO bH
YHU\ GLIILFXOW WR WUaFN. EYHU\RQH KaV WKH SRWHQWLaO WR IaOVLI\ GaWa, HYHQ LQ IQGRQHVLa.
TKLV PaWWHU RI IaFW KaV bHFRPH RQH RI WKH UHaVRQV IRU WKH LQFUHaVH LQ WKH QXPbHU RI
RQOLQH FULPHV, LQFOXGLQJ F\bHUbXOO\LQJ.

TKH aXWKRU FRQGXFWHG WKLV UHVHaUFK RQ F\bHUbXOO\LQJ WZHHWV LQ IQGRQHVLaQ.
TKH IRFXV RI WKLV UHVHaUFK LV GaWa-FHQWULF, ZKLFK VHHNV WR LPSURYH WKH TXaOLW\ RI WKH
GaWa SULRU WR FOaVVLILFaWLRQ, LQ RUGHU WR LPSURYH WKH SHUIRUPaQFH RI WKH F\bHUbXOO\LQJ
GHWHFWLRQ PRGHO LQ RQOLQH FRPPXQLWLHV, HVSHFLaOO\ LQ IQGRQHVLaQ. TKH GaWa-FHQWULF
aSSOLFaWLRQ FaUULHG RXW LQ WKLV VWXG\ LV GaWa aXJPHQWaWLRQ WR RYHUFRPH WKH SURbOHP RI
GaWa OLPLWaWLRQV. TKH SXUSRVH RI GaWa aXJPHQWaWLRQ LV WR LQFUHaVH WKH QXPbHU RI GaWa
SRLQWV LQ WKH GaWaVHW bHIRUH bHLQJ XVHG IRU PaFKLQH WUaLQLQJ. DaWa aXJPHQWaWLRQ
PHWKRGV XVHG aUH FKaUaFWHU aXJPHQWaWLRQ, ZRUG aXJPHQWaWLRQ aQG baFNWUaQVOaWLRQ.
TKH UHVXOWV RI HaFK aXJPHQWaWLRQ GaWa aUH WKHQ FOaVVLILHG XVLQJ GHHS OHaUQLQJ LSTM
aQG PaFKLQH OHaUQLQJ SVM.

OYHUaOO, WKH UHVXOWV RI WKLV VWXG\ VKRZ WKaW GaWa aXJPHQWaWLRQ SURYLGHV
LPSURYHPHQW IRU bRWK LSTM aQG SVM SHUIRUPaQFHV. TKH UHVXOW LQ LSTM PRGHOLQJ
SURGXFHV aQ aFFXUaF\ YaOXH RI 89,41% ZLWK aQ LQFUHaVH RI 6.66% aQG a F1-VFRUH RI
88.98% ZLWK aQ LQFUHaVH RI 7.01%. AV IRU WKH SVM PRGHOLQJ, WKH aFFXUaF\ YaOXH LV
92.16% ZLWK aQ LQFUHaVH RI 2.75% aQG a F1-VFRUH RI 92.42% ZLWK aQ LQFUHaVH RI
3.44%.

KH\ZRUdV : daWa aXgmenWaWion, daWa-cenWric, predicWion, c\berbXll\ing deWecWion,
TZiWWer, long VhorW-Werm memor\, VXpporW YecWor machine, machine learning
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