DAFTAR ISI

HALAMAN JUDUL ..ottt bttt i
HALAMAN PERNYATAAN ORISINALITAS. ..ot ii
LEMBAR PENGESAHAN ......ooiiiiiiee s i
HALAMAN PERNYATAAN PERSETUJUAN........ccoviiiieieiese e iv
ABSTRAK .ot ene s %
DAFTAR ISL ...ttt ettt e sbenreeneene e vii
DAFTAR GAMBAR ..ottt bbbt iX
D N 17N = PSS Xi
BAB | PENDAHULUAN ..ottt I-1
1.1 Latar Belakang .....ccooveieeieiieiieie e I-1

1.2 RUMUSAN MaSalaN ........ooiiiiiiie e I-2

1.3 Tujuan Penelitian..........cooeiiiiiieieie e -2

1.4 Manfaat PENEILIAN..........ccoviiiiieiee e -2

1.5 Batasan Penelitian .........cccoooveiieiiiieieec e -3

1.6 Sistematika PENUIISAN.........cccviiiiiieie s, -3

BAB 1 TINJAUAN PUSTAKA . ...t -1
2.1 Personal Identification Number (PIN) ........cccooeiiiiiiiiiiceceee e, -1

2.2 PUSN BULLON ...t -1

2.3 SIATK JAIT. .ttt bbb -2

2.3.1 SENSOT SIATK JA..ccvviiveeiiieieiiie et -2

2.3.2 Sensor Sidik Jari FPML0A ... -4

2.4 MIKIOKONTIOIET ...t 11-5

2.5 Arduin0 Mega 2560 .........ccveieeiieiieiie e 11-5

2.5.1 Spesifikasi dari Arduino Mega 2560...........cccceeoveieieneneninenene -7

2.5.2 Konfigurasi Pin Arduino Mega 2560............cccccceeveviecieieesieenenn, -7

2.5.3 Proteksi atau Perlindungan Beban Berlebih.............cccccociininnns 11-10

2.6 IDE ATQUINO ....vviiiiiiiieie sttt 11-10

2.6.1 Bagian — bagian IDE Arduino...........cccceiiiiniiieieienc e 11-12

2.6.2 Kompilasi dan Pengunggahan Program...........cccceeceevveieeivesneennn. 11-13

2.7 KONEAK REIAY ... 11-14

2.7.1 Prinsip Kerja Relay ........cccoovveiiiiiiiiieece e 11-14

2.7.2 Contact POINt RElAY.........ccccviiiiiiieeeeee e 11-15

2.7.3 Fungsi-fungsi dan Aplikasi Relay...........cccccovevviieiicieeicce, 11-15

2.8 S01en0id DOOF LOCK .....c.coivieiiiieciece e 11-16

2.9 BUZZEN ... 11-16

2.10 Cara Kerja Rangkaian Keypad 4X4 ..........ccccooeiiiinieiienenene e 1-17

2.11 Sensor UIraSONiK ..........ccoveiiiieiiecicc e 11-18

2.11.1 Prinsip Kerja Sensor UItrasonik...........cccocvevieiiieiiesieesie e, 11-19

2.11.2 Sensor Ultrasonik HC-SROA ...........ccccevviievieene e 11-20

2.12 Motor Servo RDS3235..... ..o 11-21

2 T 1 O I LSS 11-23

2.14 Standar Ukuran Pintu Rumah Satu Daun..........cccccooeieenininiiencnnne 11-23

2.15 Tinggi Rata-Rata Anak INndonesia...........ccocovvviiiiieiiieiesc e 11-25

vii



2.16 Penelitian TerKait .....ooceeeeeeeee et 11-25

BAB [l METODE PENELITIAN. ..ottt -1
3.1 Flowchart PENEITIAN.........coiiiiiiiieee e -1

3.1.1 Analisis Masalah ..........cccooiiiiiiiieiice e -1

3.1.2 SUAT LITEratUr ..oveeieeieieee e -2

3.1.3 Perencanaan SISTEM.........cccuererieiierieeie e sie s seeas I1-2

3.1.4 Pengumpulan Kebutuhan Sistem ..........cccccovvveiiieviiiciicre e 11-9
3.1.5Penguian UNit.......cccooiiieiieie e 11-9

3.1.6 Pembuatan SISTEM ........ccoeiireiiiiiiieee e 111-10

3.1.7 Pengujian SISTEIM ........coviiiiiiirieiiiisiesie et 111-10

3.1.8 Analisis Hasil Pembuatan SiStem...........ccccoceviviniininnieniiniennn 111-10

3.1.9 KeSIMPUIAN......ceiiiiiiiieiee e 111-10

3.2 LoKasi PeNelitian ...........coooviiiiniiieese e -11

BAB [V PEMBAHASAN .......ccoii ittt V-1
4.1 Hasil Pengujian Unit .........cccooooiiiiiiiciecc e V-1

4.1.1 Hasil Pengujian Arduino MEeJa..........cceovrereeiieiienienienie e V-1

4.1.2 Hasil Pengujian Sensor Ultrasonik............ccccooevveeviiiciieiecnenn, V-2

4.1.3 Hasil Pengujian LCD ......ccccooiiiiiiiiieirieeeeee e V-6

4.1.4 Hasil Pengujian BUZZES .........c.cooveiviiieiiece e V-7

4.1.5 Hasil Pengujian MOtOr SEIVO ........cccviiiiieiiieene e V-8

4.1.6 Hasil Pengujian Sensor SidiK Jari .........ccocceovvevviieiiieiiiieieene IV-10

4.1.7 Hasil Pengujian Push BUtON...........ccocoviiiiiiiiiiee e IV-11

4.1.8 Hasil Pengujian Solenoid ............ccccvveviiieiieii e IV-12

4.1.9 Hasil Pengujian Keypad ..........cccooeviriiininieeiee e IV-13

4.2 Pengujian Sistem Kerja Alat ...........cccoovveiiiiiieiece e IV-14

4.2.1 Membuka Pintu Menggunakan PIN ...........ccooiiiiiiniinninnnn IV-16

4.2.2 Membuka Pintu Menggunakan Sidik jari ..........cc.ccocoeninnnnnne IV-16

4.2.3 Membuka Pintu Menggunakan Push Button.................ccccceeu... IV-18

4.2.4 Pendeteksian Sensor UItrasoniK...........cccccovvevviieiinennniennenne IV-19
4.2.5Mengganti PIN .........cccoiiiiiiiieie e IV-22

4.2.6 Menambah dan menghapus Sidik Jari..........ccccooeiiiiniiinnnnn IV-22

BAB V PENUTUP ...ttt V-1
5.1 KESIMPUIAN......couiiiiiiee s V-1

D2 SAFAN ...ttt V-1
DAFTAR PUSTAKA .ottt sttt st ste e eneene e I
JAMPITAN ... ettt re e e nns Il

viii



DAFTAR GAMBAR

Gambar 2.1 PUSH BULEON .........coviiiiiiiicieciceesee e -1

Gambar 2.2 Sensor SIAIK JAri........ccoiiiiiiiieiee e -3

Gambar 2.3 Sensor Sidik Jari FPML0A ..., -4

Gambar 2.4 Board Arduino Mega 2560............ccceiiriiieieieneicseeseeeeeeen, -5

Gambar 2.5 Arsitektur Arduind IMEJa ........ccccveieeiieriecie e 11-6

Gambar 2.6 Konfigurasi Pin Arduino Mega 2560 ............cccccvevvevvevieeieseennnn, 11-8

Gambar 2.7 Tampilan IDE Arduino..........ccceeveiieiiere e 1-11
Gambar 2.8 Bentuk Kontak Relay Arduino...........ccoovviiiiincicieneeee, 11-14
Gambar 2.9 Bagian-bagian Kontak Relay ...........c.ccoovviiiiininiiiicee, 11-14
Gambar 2.10 Solenoid DOOF LOCK ........cccooeiiriiiiiniiieieie e 11-16
GaAMDAr 2.11 BUZZET ....oeieeieeii it 11-17
Gambar 2.12 Keypad 4XA........cc.ccoueieeieeieseeie et 11-18
Gambar 2.13 Prinsip Kerja Sensor UItrasoniK...........ccccccvveveiveiiciecicseenen, 11-19
Gambar 2.14 Komponen Ultrasonik HC-SRO4 ...........cccoceiiiinininenieieee, 11-20
Gambar 2.15 IMOTON SEIVO........cciiiiieieieiesie s 11-22
Gambar 2.16 LCD 20X4 ..ottt 11-23
Gambar 2.17 Ukuran Ideal Pintu Rumah Satu Daun .........ccccccoeevinincnnnne, 11-24
Gambar 2.18 Ukuran Standar Pintu Rumam Utama............cccccoereinencnennn, 11-24
Gambar 3.1 Flowchart Penelitian .............cooeveoiiiniiiiieiceeseeeseseeeees -1
Gambar 3.2 FIowChart SISTEM ........ccooiiiiiiiie e, -3
Gambar 3.3 BIOK DIagram .........ccccueeeieiierieieniesiesieseeee e -5
Gambar 3.4 Perencanaan Penempatan Sistem Pintu rumh otomatis................ I11-6
Gambar 4.1 Hasil Pengujian Arduino Mega.........cccovvevieeiieciee e V-1
Gambar 4.2 Pengujian Sensor Ultrasonik HC-SR04 terhadap objek............... V-2

Gambar 4.3 Grafik Perbandingan Pengukuran Oleh Mistar dan

Sensor URraSoniK..........coovereriiiiiiiieeee e, V-3
Gambar 4.4 Grafik Error Perbandingan Pengukuran Oleh Mistar dan

Sensor URaSONIK........c.coveriniiinisiceeee e V-4



Gambar 4.5 Grafik Jarak Objek Terhadap Lebar Pita Pembacaan Sensor ...... IV-5

Gambar 4.6 Jarak Objek Terhadap Lebar Pita Pembacaan Sensor .................. V-6
Gambar 4.7 Pengujian LCD ........coooiiiiiiiiicesie e V-7
Gambar 4.8 Hasil Pengujian BUZZEr ..........ccccoiiiiiiiiiieicic e V-8
Gambar 4.9 Hasil Pengujian Motor SEIVO .........ccccveveiieieeie e V-8
Gambar 4.10 Grafik Besarnya Torsi Motor Servo

Terhadap Beban Ayunan PintU.........cccccoveieieiie i, V-9
Gambar 4.11 Pengujian Sensor SIdiK Jart ........ccocuvevrieieienensese e, IV-10
Gambar 4.12 Hasil Pengujian Sensor SidiK Jari ..........ccccoovvenininieninieeen, IV-10
Gambar 4.13 Hasil Pengujian Push BUtton...........c.cccoveiiiiiiniiciencceee, IV-11
Gambar 4.14 Hasil Pengujian Solenoid ...........cccooveieiieieececic e, IV-12
Gambar 4.15 Hasil Pengujian Keypad..........ccccoevveiiiiiiieccecc e, IV-13
Gambar 4.16 Wiring SIStEM.........c.coiveiiiieiieie e IV-14
Gambar 4.17 Tampilan Awal Display LCD ........c.ccoovviiiiiiiniiienieeee, IV-14
Gamabr 4.18 Tampilan Utama Display LCD ........ccccceviiiiineniiineeeee, IV-15
Gambar 4.19 Display Password LCD .........ccccoceviiiiiiiiiceesce e, IV-15
Gambar 4.20 Pintu TerDUKA ..........cooiiiiiiiieee e IV-16
Gambar 4.21 BOX INPUL.......ccveiiiieieee e IV-17
Gamabr 4.22 Kondisi LCD ketika menerima input yang salah....................... IV-17
Gambar 4.23 PUSH BUEEON ........ooiiiiiiiieesc e IV-18
Gambar 4.24 LCD Display Timer Pintu Tertutup .......ccocceeeverinenenineeeee, IV-19
Gambar 4.25 Bagian LUAT ........cccooiiiiieiiese e IV-20
Gambar 4.26 Bagian Dalam............ccccceiiiieeie i IV-20
Gambar 4.27 FOto ObJeK SOCM .....ccviiiieiiecec e IV-21
Gambar 4.28 FOto ObjJek 131CM ......cciiiiiiciicieciee e IV-21
Gambar 4.29 Display Ganti PIN ..., IV-21
Gambar 4.30 Diplay Menabah Sidik Jari..........c.ccooviiiniiiinineeeee, IV-22
Gambar 4.31 Display Hapus Semua Sidik Jari ..........cccocvvevieiviiiie e, IV-22



DAFTAR TABEL

Tabel 2.1 Spesifikasi Arduino Mega 2560............ccccvveieiienieie e, -7
Tabel 2.2 Tinggi Rata-rata Anak INAONESIA..........ccevveveriieiieie e 11-25
Tabel 2.3 Penilitian Terkait...........cooviiiiiiiie e 11-26
Tabel 3.1 Pengujian SISTEM.........cccoiiiiiiieieieie e -7
Tabel 4.1 Hasil Pengujian Arduino Mega.........ccceevveruvevieieeneereseese e seennens V-1
Tabel 4.2 Perbandingan Pengukuran Oleh Mistar dan Sensor Ultrasonik....... V-3
Tabel 4.3 Jarak Objek Terhadap Lebar Pita Pembacaan Sensor...................... IV-5
Tabel 4.4 Pengujian BUZZEN ... V-7
Tabel 4.5 Wiring Motor Servo Dengan Arduino ..........ccocevenerenenenenieiennnn V-8
Tabel 4.6 Besarnya Torsi Motor Servo Terhadap Beban Ayunan Pintu ......... V-9
Tabel 4.7 Wiring Sensor sidik jari ke Arduino ..........cccccoovvevieeviiiicve e, IV-10
Tabel 4.8 Hasil Pengujian Push BUttON ............cccoovveiiiii i IV-11
Tabel 4.9 Hasil Pengujian Solenoid............cccoceeviiieiieie i, IV-12
Tabel 4.10 Wiring Keypad Ke ArduiNO.........ccooeiiiininiinieiene e IV-13

Tabel 4.11 Tingkat Keberhasilan Membuka Pintu Menggunakan Sidik Jari .. I\V-18
Tabel 4.12 Tinggi Badan Terhadap Posisi Sensor Ultrasonik ......................... IV-20

Xi



