DAFTAR ISI

LEMBAR PENGESAHAN ...ttt ettt ettt ettt et se e st e e il
PERNYATAAN ORISINALITAS ...ttt sttt sttt ettt s e s iv
KATA PENGANTAR ...ttt ettt sttt sttt ettt s saee s e e saaesane e v
ABSTRAK ...ttt ettt et e et e a e e te et e eb b e bt e sateeateeateeabeebeesteenaeen vii
ABSTRACT ...ttt ettt ettt ettt ettt st st eabe st e bt e abeesaeesaeesaaeeane s viii
DAFTAR TSIttt et ettt et e s bt e s bt e eht e et e esbe et e enbe e bt e bt esseesaeeseeeeaes X
DAFTAR GAMBAR ... ettt ettt aee sttt ettt esbe et e seae s X1
DAFTAR TABEL ...ttt ettt et sttt st st saeesaaenane e xiii
BAB 1  PENDAHULUAN ... oottt ettt ettt et ettt bt e ste e be e sbe e st e saeesaeeeateennenn 1
1.1 Latar Belakang.........cocoieoieiiiiiee et 1
1.2 Rumusan Masalah .........ccoooiiiiiiiii e 2
1.3 Batasan Masalah.........ccoooieiiiiieiieee e e 2
111 1 SR 2
S T\ 4 T | SRR 3
1.6 Metodologi Penelitian ...........ccceeoieeiiiiiiieiieiee et 3
1.6.1  Metode Pengumpulan Data............occoeviieiiiiiiiieee e 3
1.6.2  Metode Pengembangan SiSteIm .........cceecureiiierieiienienie e 3

1.7 Sistematika PenuliSan...........cccoevieririiiiiriiieiesceeee e 5
BAB 2  TINJAUAN PUSTAKA ...ttt ettt ettt ettt eete st e sbeeaeas 7
2.1 Penelitian TerKait........occcevirieriiiieiesieeeiee ettt s 7
0 D T 1 | <03 o OO SRR 8
22,1 Batu GINJAl ...ooeiieiiciiciecee et s ene 8
2.2.2  Pengolahan Citra .........ccceecvieiieiieiieieesieeeee et ete et eseaessbeeeseenseenne 9
223 IMAZE Pre-proCeSSING ........cccccveeeieeiseiieeiieeesieesiseessiessseesseesnssessssessssesssseees 9
224 AUGMERIALION ..ottt ettt ettt et e 10
2.2.5 Convolutional Neural NetWOTk ............ccueceeeoeeioieiienieeeeeeeeee e 11
2.2.6  Residual Network 50 .......ccooeeiiiiieeeeeeeeeee et 13
2.2.7  Performance Evaluation MeASUTe .............ccccoueeueeoemeieenceeieeeieeeeseeneeenes 14
2.2.8 WEDSILE ...ttt 15
2.2.9  PHP ettt 16
2210 MYSQL.cc ittt nes 16
2.2.11  Laravel FrameWO K ........cccoeeveeieiiiiesiiiieesieeesie ettt 16

22,012 FLASK ceeeiieee et 17



2.2.13  BIacK-DOX TESHING .....eecvieiieiieiieriieeieeeiteeteeieereesieeseeeseeeeseeesseeseesseeseesenas 17

BAB 3 METODOLOGI .....cottitiiieeie ettt ettt ettt ettt ettt e st st e e 18
3.1 Metode Waterfall..........ooceeeeieiieieeieeceecee ettt 18
3.1.1  Tahapan Metode Waterfall............c.cccooeveeieneeneeeieeiiecieecreeeeesee e 18

3.2 Alat dan Bahan Penelitian ...........cccocoeoiiiieniinieeeee e 20
3.2.1 Implementasi Perangkat Keras...........ccccveiiriiieiiinieieeee e 20
3.2.2  Implementasi Perangkat Lunak.............ccoccoemiiiiiiniiniiieeeeeeeeeeeen 20

3.3 Prosedur Penelitian.........cccocieiiiiiiiiiiiieeeeeeee e 20
3.3.1  Analisis Permasalahan.............ccccoocoviiiiiniiiiininiieeceeeeeee 21
3.3.2  Deskripsi Umum SiSteM.....ccueicuieeiieriieriieniienieete e ereesieeseesseeeseereeseeseas 21
3.3.3  Spesifikasi Kebutuhan Perangkat Lunak...........cccccooeviiviiniincineciicieeeenen, 21
3314 AKEOT .ottt sttt 22
335 USE CASC....eoeeiieeteeeetee ettt et 23
3.3.6 PEranCan@an .......cccc.eeoiiiiiieeiiie ettt ettt ettt sttt 31
3.3.77  Perancangan Database .............cccoeeeecueeeeeeieiiesiieeee et 32
3.3.8  Perancangan Model Convolutional Neural Network ..............cccccueeeeeuenee. 34
3.3.9  Perancangan Antarmuka Pengguna............cccccoeiieiieniiiniinniieeeeeeeeee, 37

3.4 Jadwal Pelaksanaan ............ccocovieiiniiiieniiniieiecceesee e 44
BAB 4  HASIL DAN PEMBAHASAN ...ttt ettt ettt seseesnnae e 45
i BN 511 o) 1S3 ' T3 L 1 ST 45
4.1.1  Implementasi Antarmuka Pengguna .........c.ccceeveevvevienieniiiecieeeeeeeeeen. 45
4.1.2  Implementasi Model Convolutional Neural Network ..............cccccuveeuveennee. 51

4.2 Black-DOX TESHING .....ccviiiiiiiiiieiieiieieeie et e rteete e e e et ebe e teessaessaessseenseensens 51
4.3 Hasil & Pembahasan Penelitian...........ccccocevievireniininienieiiciesicceeeeeeee e 56
BAB 5 KESIMPULAN DAN SARAN ...ttt ettt st 58
S50 KeSIMPUIAN.....ooiiiiiiiiiiiciecie ettt eve e et e steessseesbeesseesseesseessaesseens 58
5.2 SATAIN ettt ettt st ettt e b e bttt eateenbean 58
DAFTAR PUSTAKA ...ttt ettt ettt bt st eat e et e et e et e e bt e bt e abeesatesabenneeenes 59
LAMPIRAN . ettt ettt ettt e et e bt eshe e at e shte et e ebteemteembeenbeenbeesbeenaee seeenns 62

BIODATA PENULIS ...ttt sttt et s sttt s sttt e st ebee st saeeneennens 63



DAFTAR GAMBAR

Gambar 1.1 Tahapan Metode Waterfall..............ccoooeeiieioeioieieeeeeeeeeee e 3
Gambar 2.1 Penyebaran Region HiStogram............ccceeveeeeiieiieeciieiienieeseesee e 10
Gambar 2.2 Convolutional Neural NEtWOFEK ............ccccceeeiecieceieciieseeseescie e eeseesseesveeens 11
Gambar 2.3 Convolutional lAyer.............cooceeeeeieeeeeeeieeeeeeeeeeeee et 12
Gambar 2.4 POOIING LAYET ........c..ooeeieeeeiieieeeeeee ettt et nee s 13
Gambar 2.5 SKID CONNECTIONS .........c.cccueeeieeeieeeeeeiieecieeeieecteesteesteesteeessesseeseesseessaesssesssesnsas 14
Gambar 2.6 Struktur Residual NEtWOFK .............occeeeieeieiieeieeeeee ettt 14
Gambar 2.7 COnfusion MALTIX ........ccoeceeriieiieeeerieeie ettt ettt e seesteeeeeeee e se e seesneesnees 15
Gambar 2.8 HTTP PrOtOCOL...........ccoceeiiieiiiiieieieeeseeeee sttt 16
Gambar 3.1 Metode Waterfall ............c..ccveeeeoeeiceiiiieiieieeeeeeeeeee e 18
Gambar 3.2 Gambaran Umum SiSTEM ..........cecuieriieriierienierie et sieeseee st e eee e eee e 21
Gambar 3.3 Use Case DIQZIAM ........ccceeciiiiieiiieiieiiesieeeeeere e ereesieeseeesseesssessseesseeseessees 23
Gambar 3.4 Activity Diagram UC-001 ...........ccooviiiieoieieieeeesee et 25
Gambar 3.5 Activity Diagarm UC-002 ..........cccooiieiieiieeeeeeeeeee et 26
Gambar 3.6 Activity Diagram UC-003 ...........cccoovueiviieiieiieieeneesee e sve e ereesreeseesneennes 27
Gambar 3.7 Activity Diagram UC-004 ...........c.oooiiieieeeeeeeeeeee et 28
Gambar 3.8 Activity Diagram UC-005 ..........cccoooiiieieeeeeeeesee et 29
Gambar 3.9 Activity Diagram UC-000 ..............ccceruievuieriieniienieseesee e eseeseesseeseesnesnnes 30
Gambar 3.10 Activity Diagram UC-007 ........cccovvueiviieciieiieieeseeseeeee e ereeveesreeseesne e 31
Gambar 3.11 ArSIteKtUr SISTEML.....ccueeiuieiieiieeie ettt eae e neas 32
Gambar 3.12 Conceptual Data Model .................ccoocooeeieiieiieieeieeeee et 34
Gambar 3.13 Physical Data Model...................occouuoeeeieiieieeeeeeee ettt 34
Gambar 3.14 Proses Pembuatan Model Convolutional Neural Network .......................... 35
Gambar 3.15 Halaman LOZIN........ccceeeiiiiiiiiiiieiieieceecee sttt ettt enve e 37
Gambar 3.16 Halaman Dashboard .................cccooceeoieeieiieieeeeeeeee et 38
Gambar 3.17 Halaman Data Pegawai & Pasien...........ccoeceeiieiieiiiiiinieeeeeeeeeeee, 39
Gambar 3.18 Halaman Add Data Pegawai & Pasien ............ccccccveevvevieniencieniieieeieeieene 39
Gambar 3.19 Halaman PrediCtion ..............cceeueverieneneeieieseeiesieeeesie st 40
Gambar 3.20 Halaman Unvalidated Data.............cccccoevieiieiiiiieieee et 41
Gambar 3.21 Halaman Riwayat Pasien ............cccceviiriiriinieeeeeeeeeee e 41
Gambar 3.22 Halaman Detail Data..........cccoceeviiririieninieienccieiceeeeseee e 42
Gambar 3.23 Halaman Validation ..............ccccocevevieiiniiiininieieneeesieeeesee e 43
Gambar 3.24 Halaman Recent ValidQtion ...............ccceccevoeroenenieneniieieneseeeneeieneesens 43
Gambar 4.1 Halaman LOZin.........cccceeiieiieiieieieeieee ettt 45
Gambar 4.2 Halaman Dashboard ...............cccoeeeieeeeieeieieeeeeeeeeee ettt 46
Gambar 4.3 Halaman List Data Pegawai...........ccceevuieeiieiieiieiie et 46
Gambar 4.4 Halaman List Data Pasien .........ccc.ceceririeiinieiiinieeieiesceese e 47
Gambar 4.5 Halaman Add Data Pegawai...........ccccoveiieiieiiieniieieeece e 47
Gambar 4.6 Halaman Add Data Pasien............coccveviiiiieiieieeeeeee e 48
Gambar 4.7 Halaman DeteCtion............cuecuevueeeeruereeiienieeiesiesieeiesieseesieseensesieesesseeneeeens 48
Gambar 4.8 Halaman Unvalidated Data...............ccccoeverienenieiiniiienieeeeeseeese e 49
Gambar 4.9 Halaman Riwayat Pasien ............cceoieiiiiiinieiee e 49

Gambar 4.10 Halaman Detail Data.........ooceouveeeieieieieieeeeeeeeeeeeeeeeee e 50



Gambar 4.11 Halaman ValidQlion .............ooeeeeoeeeeieeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeees
Gambar 4.12 Halaman Recent ValidQtion ..............oooueeoveeiieemmmeeeeiiieeeeeeeeeeeeeeeeeeeeeeeeeeens
Gambar 4.13 Confusion MAITIX ..........ccooceeeieeieee ettt



DAFTAR TABEL

Table 3.1 Spesifikasi Perangkat Keras............cccvevieiiiriiiiiieieeeeee e 20
Table 3.2 Daftar Perangkat Lunak ............ccccoeviiiviiiciieiieiiecieceeeee e 20
Table 3.3 Kebutuhan Fungsional............ccccceeiiiiiiiiiiiieieeieeeesee e 22
B o) (S B = 7 -SSP 23
Table 3.5 Use Case 001 LOZIN......ccciiiiiiiieiieieiies ettt 24
Table 3.6 Use Case 002 Mengelola Akun Pegawai..........cccecvevieiiiiiienieeniieneeeie e 25
Table 3.7 Use Case 003 Mengelola Data Pasien ..........ccecceerieiiriiieciieiecieeeee e 26
Table 3.8 Use Case 004 Prediksi Gambar Ultrasonografi..........ccccceeeeveviesienieniesieee 27
Table 3.9 Use Case 005 Melihat Riwayat Deteksi .......coccvvevierieiiiiiieiieieeecee e 28
Table 3.10 Use Case 006 Melihat Riwayat DeteKsi ........ccceevveriiiiieciieiieieceesee e 29
Table 3.11 Use Case 007 Melihat Riwayat Validasi Terbaru ...........ccecovevienieninnieenne 30
Table 3.12 TADEL USEFS ......couevuiriiiiiiiiicieieeteieeeeecte ettt 32
Table 3.13 Tabel Detection HiSIOFY ........ccuwweeeeeeeeeeeeeeeteee ettt 33
Table 3.14 TaDEL PALIENLS .....oocueeeeeeeeee ettt 33
Table 3.15 Jadwal Pelaksanaan...........cccceveeriiriieiinieieniecieiesieeese e 44
TaADIE 4.1 TSt CUSE .ottt ettt et e sat e et eente et e e seenneesneeenaeenes 51
Table 4.2 EPOCH TPATAING .....oocueeeieeeee ettt ettt et e e 56

Table 4.3 Model PerfOrmaICe .............cvecveeeeeieeiieiieeieesieesieeseesveeseeseessaesseesssessseenseenns 57



