DAFTAR ISI

HALAMAN PERNYATAAN KEASLIAN SKRIPSI.....ccooiiiiiiieieecieeeeceeee e ii
HALAMAN PENGESAHAN ..ottt ettt il
KATA PENGANTAR ...ttt sttt sb st sae e v
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI SKRIPSI ......cccccevveieienne. v
ABSTRALK ..ottt ettt ettt ettt et eeae e bt et e nteteenteentenneenneas vi
ABSTRACT ...ttt ettt et et s et e et e st e e eneesseeseeneeeseeseensesneeseeneas vii
DAFTAR IS ..ottt sttt sttt e bt et e ees viii
DAFTAR TABEL ...ttt sttt sae e X
DAFTAR GAMBAR........ooieteeee ettt ettt sttt e sae st e b e enaesseeseense e Xi
BAB T PENDAHULUAN ..ottt ettt ettt esae e s enseeneenneenes 1
1.1 Latar BelaKang .........ccoooiiiiiiiiiiiie ettt e e eenee e s 1
1.2 Rumusan Masalah .........cccoooiiiiiiiiiiiee e e 3
1.3 Tujuan dan Manfaat.............coceeiiiiiiiiiee ettt e 3
1.4 RUANG LINGKUP ..ottt ettt et e 4
1.5 Sistematika PEenelitian ..........cccooieiiiiiiiiiiiiieeeeeee e e 4
BAB II TINJAUAN PUSTAKA .....ooiitienteee ettt 6
2.1 SEALE-Of-LRE-ATE ...ttt 6
2.2 Jaringan Syaraf TirUan ........occcveieiiieiiiieciie e e ee e e 10
2.3 Separasi SUMDET AUGIO ......eevuiieriieeeiieerieeeeeeertee et e eereeeteeetaeeesaeesseeeeseessnseeennes 13
2.4 Analisis Struktur pada MUSIK .......ccccooiriiriiiiiiiieeeeeteeee e 15
2.5 Pemrosesan Sinyal Digital........ccccooieiiiiiiiiiiiiiiiiiicnececeeteeee e 17

2.5.1 Algoritma Short-time Fourier Transform (STFT) .....cccoooiiiiininiiiiiiice, 18

2.5.2 Pengertian SPEKIOZIAM .......uvieiiiiiiiiieeiiee ettt et e eree e sereeeseaee s 19

2.5.3 Contoh Perhitungan Spektogram ............cccooveieviiiiiieiieniicieceeeeee e 19
2.6 MeKanisSme AENEION .......ovueiiiriiriiiieriteieete ettt ettt sttt st saeens 21
2.7 Neighborhood Attention (INA) ....c.oeeeiieiiiie et e eree e ebee s 24

2.6.1 Fused Neighborhood Attention...........ccueeeviieeiiiieeiieeeiie e 33

2.7.1 Contoh Perhitungan Lapisan Embedding ...........cccceeviieniiiiniiiiniieeeie e 38

2.7.2 Contoh Perhitungan Lapisan FINA ..........ccccooiiiiiiiiieieeeee e 41
2.8 Evaluasi Model Analisis Struktur MUSIK ..........ccoceeviriiniiiiniiicnecceceeeeene 43

2.8.1 Metrik Boundary Hit Rate..........ccooiiieiiiieiiieeiiccecee e 43



2.8.2 Metrik Presisi, Recall, dan F-measure PairwiSe ...........covvvevvevieeeiiiiiiiiiiinieeeeeenn, 44

2.8.3 Contoh Penghitungan F-measure Pairwise ...........ccceevveviieviienieiniieeieeieecie e 45
2.9 Jumlah Parameter dan FLOPS ........ccooiiiiiiiiiie e 46
2.10 Kakas dan Pustaka ..........cooiiiiiiiiiiie s 48
2.10.1 Aplikasi GOOZLE COlab ........cccceeiieiiiiiiieiiecieeeeee e 48
2.10.2 Pustaka PYTOTCH ........ooiiiiiiieiiecieciece ettt e 48
2.10.3 PUStaka NAEEM ......eeiiiiiiieiie ettt et 49
BABIII METODOLOGI PENELITIAN ..ottt 50
3.1 Garis Besar Penelitian ..........ccooviiieriiiiiiieiieieeeeeeee e 50
3.2 Pra-pemroSesan Data..........ccciiieeiiiiieiiiiiie et e e e e e e e e enaaeeeenes 51
3.1.1 Pembersihan File MP3 ..o 53
3.1.2 Pembersihan File ANOtasi.........cceevuerieriiiiienienieeieeeeeee e 55
3.3 Implementasi Fused Neighborhood Attention (FNA) pada Analisis Struktur Musik.. 58
3.4 Pengujian Model Fused Neighborhood Attention............ccceeeeveerieeiiieniienieesieeieeeeens 60
3.4.1 Perhitungan Akurasi Model ..........cccooiiiiiiiiiiiiee e 61
3.4.2 Penguraian Jaringan Attention ...........cceevuieiiieriiieniie e 62
3.4.3 Perhitungan Jumlah Parameter yang Dapat Dilatih...........cccooeveveieniieiiennnnen. 62
3.4.4 Perhitungan FLOPS .......coooiiiiiiieeee et 63
3.5 Implementasi Antarmuka Web........c..ccoieiiiiiiiiiiiniiiiieccceneeee e 64
BAB IV PEMBAHASAN ..ottt sttt ettt st 65
4.1 Lingkungan KOMPULAST .....c.eeeiiieiiiieeiiieeiiie et et eiveeeeeeeaeeesteeesseeeseseeessneeensseeenns 65
4.2 Data PEnelitian .........ccoevuiiiiiiiieiie ettt ettt et 65
4.3 Implementasi FNA untuk Boundary Detection pada MusiK..........cccccoieienincnncnnne. 66
4.4 Analisis Performa Neighborhood Attention dan Fused Neighborhood Attention ....... 70
4.5 Perancangan dan Implementasi Antarmuka Web...........ccccevvviiiniiiiniieenieeeee e, 76
4.5.1 Perancangan Antarmuka Web...........ccceeviiiiiniiniiiiiiiiecenceeeeeseeee e 76
4.5.2 Implementasi Antarmuka Web ..........cccoeeiiiiiiiniiiiiecee e 79
BAB V' KESIMPULAN ...ttt ettt ettt saee st enaesneenaeeneesnnans 82
5.1 KESTMPUIAN. .....eiiiiiiiieiece ettt et ettt et e et e e ateenbeessaeenseesnnaens 82
5.2 SATAI ...ttt ettt et sbe e st ea 83

X



