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ABSTRACT

Hands are a nest of bad bacteria, so they need to be cleaned at all times so
they are not exposed to bad bacteria that can cause diarrhea, easy to catch flu,
typhoid, intestinal worms and coughs. In addition to bacteria, dirty hands can also
stick to viruses, for example, the disease that is endemic in Indonesia, namely
COVID-19. Washing hands with running water is the first step to prevent bad
bacteria and viruses from entering the body. Community facilities are still used
manually or still use their hands in their operation, this creates opportunities for
the spread of bad bacteria and viruses. This study aims to make an automatic hand
washing device using an ultrasonic sensor- HC-SR04 and Arduino to avoid touch
in operation. This study uses fuzzy logic in determining the results of the engine
ignition reaction with an indicator of the distance to the sensor. The results of
testing the accuracy of the ultrasonic sensor HC-SR04 for reading hands are
100%, and the results of testing the feasibility of the tool find a percentage of 97%
in the very feasible category.

Qoiriyah, S. 2022.Design Of Automatic Model Based On Arduino Uno R3
With Sensor Ultrasonik HC-SR04 On Automatic Hand Washing Mechne,
Unuvercity Nahdlatul Ulama Sunan Giri Bojonegoro. M.Jauhari Vikri, M.Kom
dan Moh. Yusuf Efendi,S.Pd.l., M.A

Keywords: Hand Wash Tool, Arduino, Ultrasonic Sensor HC-SR04, Fuzzy Logic

viii



ABSTRAK

Tangan merupakan sarang bakteri jahat maka perlu untuk dibersihkan
setiap saat agar tidak terkena bakteri jahatyang dapat mengakibatkan diare, mudah
terjangkitnya flu, tipes, cacingan dan batuk. Selain bakteri, tangan kotor juga
dapat menempelnya virus contohnya seperti penyakit yang sedang mewabah di
Indonesia yaitu COVID-19. Mencuci tangan dengan air mengalir merupakan
langkah awal pencegahan bakteri jahat dan virus masuk kedalam tubuh. Sarana
masyarakat masih digunakan secara manual atau masih menggunakan tangan
dalam pengoprasiannya, hal tersebut menyebabkan peluang penyebaran bakteri
jahat dan virus. Penelitian ini bertujuan membuat alat cuci tangan otomatis dengan
menggunakan sensor ultrasonik HC-SR04 dan arduino untuk menghindari
sentuhan dalam pengoprasian. Penelitian ini menggunakan logika fuzzy dalam
menentukan hasil reaksi penyalaan mesin dengan indikator jarak ke sensor. Hasil
pengujian keakuratan sensor ultrasonik HC-SR04 untuk membaca tangan ialah
100%, serta hasil pengujian kelayakan alat mendapati presentase 97% dalam
kategori sangat layak.

Qoiriyah,  S. 2022. Perancangan Model Kendali Otomatis Berbasis
Arduino Uno R3 dengan Sensor Ultrasonik HC-SR04 Pada Automatic Hand
Washing Mechine. Skripsi. Program Studi Sistem Komputer, Fakultas Sains dan
Teknologi, Universitas Nahdlatul Ulama Sunan Giri Bojonegoro. M.Jauhari Vikri,
M.Kom dan Moh. Yusuf Efendi,S.Pd.l., M.A

Kata Kunci: Alat Cuci Tangan, Arduino, Sensor Ultrasonik HC-SR04, Logika
Fuzzy



DAFTAR ISI

Halaman

HALAMAN SAMPUL ..ottt ettt e e e e s reee e e e i
HALAMAN SAMPUL DALAM ..ottt reeee e i
HALAMAN PERNYATAAN L.t iii
HALAMAN PERSETUJUAN ..ottt ettt eeeieneeeeeeeeesreieeeenen iv
HALAMAN PENGESAHAN ..o e aeaeiee s aaeane e aaaiaassaseeeeans v
HALAMAN MOTTO DAN PERSEMBAHAN ......coccooveeeeiie e Vi
KATA PENGANTAR oot ettt e vii
A B S T R A C T i et e e e e e e e e et e e e s viii
ABSIPBAK ... 5= B o-fPORrer e BT .\ iX
DAFTARYWS! ...=. 8 ... e  —amme 8§ . . L. X
DAFTAR T ABE L it e xiii
DAFTAR GAMBAR ..ot iiiieeeeeeeessii e o e e e e e eee et anaanneees Xiv
DAFTAR LAMPIR AN et XVi
BAB | PENDAHULUAN ..o et it neiee e 1
1.1 Latar Belakang .........ccoooiiiriiiieiiee e 1
1.2 RUMUSAN MASAIAN ..ot v e e e e e e e eeenneeennees 3
IR T U U o TR R S PSP SR 3
1.4 Batasan Masalah ..........cooooeemo e 3
1.5 Manfaat PENEIITIAN .....ooeeeeieieee e, 3
BAB I KAJIAN PUST AKA .ottt reeeee e 5
2.1 KaJian PUSTAKA ......ccuiiiiiiieiieieieie e 5

2.2 KJIAN TOOM weveieieiieiie sttt 7
2.2.1 CUCH TANQAN.....teieiiiieiteeie ettt nreas 7



2.2.2 Penerapan Alat Automatic Hand Washing Machine di

MaSYarakat...........ccevierieiieiiee e 8

2.2.3 ATAUIND ..ot 9
2.2.4 Arduino IDE ......ccooiiiiiit e 15
2.2.5Breadboard.........cccccoiiiiiiii i 16
2.2.6 PrOTOTYPE.......eiiieiiiiese ekt 20
2.2.T REIAY vttt e 21
2.2.8 LCD (Liquid Crystal Display).....ccccceeovveveivieiieieiieceeneen, 22
2.2.9 Sensor Ultrasonik HC-SRO5 ......cc..cccimemininnessesneanee e 24
2.2.10 Water Pump (POMPA AIF) ....voiiiumnieeieierieniesieseeeesineneeeens 26

2.2. 11 FIOWCRAIT oove i st et 27
2.2.12 LOQIKA FUZZY ..ot et 30
BAB Il METODE PENELITIAN ...coiiiiiiiieiie it vae e 37
3.1 Metode PENelitian ........ccoeoeiiiniieeiiiisias e sesibe st 37
3.2 Metode Pengumpulan Data ..........cccoeeiuiiienieeie i v 38
3.3 Tempat Penelitian ..........ccoceieeieiiieiieeeeecesr e it 39
3.4 Logika Fuzzy dalam Automatic Hand Washing Machine............. 39
3.5 Flowchart dalam Automatic Hand Washing Machine................... 41
3.6 ReNCaNa PENQUJIAN. ..o iririe it n e ann e 42
3.6.1 Perancangan Pengujian Keakuratan Sensor Ultrasonik...... 42
3.6.2 Perancangan Pengujian SiStem . .ccc..cocervrenenineninieee, 43
3.6.3 Pengujian Black BoK ........ccccciiiiiiciiiiciece e, 43
3.6.4 Perancangan Pengujian Angket Kelayakan........................ 44
3.6.5 Perancangan SIStBM ...........civreiieerieeerseeseransessasssaesesssasseenns 46
BAB IV HASIL DAN PEMBAHASAN .......ccoocoiiiieieieiee e 48
4.1 HaSH Produk ......coeieeiieiccicceee e 48
4.1.1 Komponen Yang Digunakan ..........cccccoeereiininenieninnenen, 48
4.1.2 Pembahasan Logika FUZzy ..........ccccevviiiiieiiiiiicce e 48
4.1.3 Hasil Perancangan Perangkat Keras...........cccoocevvevieieennenn, 49
4.1.4 Pengujian Sensor Ultrasonik HC-SROA4..........c..cccccvevenene. 51
4.1.5 Pengujian Relay........cccoieiiiieiiieiiee e 51

Xi



4.1.6 Pengujian SISTEM ........cccooiiiiiiiiieieiese e 52

4.1.7 Pengujian BIack BOX .........ccccoviiieiineiciciesese e, 55

4.1.8 Hasil Uji Kelayakan............cccccoovveiieiiiieiiee e 56

4.2 Hasil Rancangan SiSteM ..........cccccvvevviiieiiene e 58
BAB V KESIMPULAN DAN SARAN.......cocoitieerese e 60
5.1 KeSIMPUIAN .....cviiiiiiiiie it 60

5.2 SAFAN ...ttt ettt 60
DAFTAR PUSTAKA o otiitiiiateiioeie e se e iae s sasaesssssssssssssssssssssssssssssee s 61
LAMPIRAN ..ottt sresna e b s seestesresteenesrannaaneenees 64

xii



DAFTAR TABEL

Tabel Halaman
2.1 Penelitian Terdahulu ..........cccooiiiiiiiiiiiee e 5
2.2 SPeSITiKasi LCD 16X12 .....cccvoviieieieiie et 23
2.3 Symbol dalam FIOWChaL ..............ccciiieiiieiie e, 29
3. L HIMPUNAN FUZZY .ottt 39
3.2 RUIE EVAIUALION ....veiiiiiiieire et e st 40
3.3 Penjelasan Flowchart Automatic Hand Washing Machine..................... 42
3.4 Perancangan Pengujian SIStEM ..........cccccveveiieiiiinee e b sn e s 43
3.5 Pengujian BIaCk BOX........cccovevemeiiimiiiiiin et it sie s sne i 43
3.6 ANgKet Kelayakan .............c.iiieieieienesieisteeeiesie et i b e 44
3.7 Validasi Respon User dengan Skala Likert...........cviiiiiniiiiinienenn, 45
3.8 Kriteria KelayaKan ................coueiiiieiiiiieie e sdes s vae ekt 45
4.1 Pengujian Sensor Ultrasonik HC-SRO4 .............ccco e iimnre e cn e 51
4.2 Pengujian RelaY ... it s 52
4.3 PENQUJIAN SISTEIM ......uiiiiiieiiie it e 52
4.4 Hasil Pengujian BIack BOX .......cc..ccciviiiiiieciiiiai i 56
4.5 Hasil Uji Kelayakan ............c.coeiiiiiit i 57
4.6 Kriteria Kelayakan ..........ccccvoiiiiiiiiieiie s 57
4.7 Penyambungan LCD ke ArduiNO .........cccoeeviiieieniiie it 58
4.8 Penyambungan Sensor HC-SR04 ke Arduino ..............ccoeriiineiiinnienn. 59
4.9 Penyambungan Relay ke Arduino..........ccccevieiiieiiie e 59

xiii



DAFTAR GAMBAR

Gambar Halaman
2.1 Mencuci Tangan Dengan Air Mengalir .........cccccoevviieiieiiecic e 7
2.2ArdUINO UNO R3 ..o 9
2.3 Interface Arduing IDE .........cccocv it 15
2.4 papan BreadbOard.............oiiiiiire i i 17
2.5 L.0gam KONAUKEOF .....cuoiuiiiriitieiiieisieenie e s 18
2.6 Posisi Logam Breadboard .......cc...c.cooiiiii i 18
2.7 Mini BreadbOard..............ciiiiiiiiieee et 19
2.8 Medium Breadboard ..ot it 19
2.9 Large Breadboard ...............iviiieieieiie it 19
2.T0@RIAY............ & .8 o R\ A R By 21
2.11 Tampilan Cara Kerja Relay ... 22
2.12 LCD (Liquid Crystal Display) ......c.ccccvevieiieiiiiecciensiins e srae e 22
2.13 Sensor Ultrasonik HC-SRO4 (ii............oo.ovviiiinniie it 24
2.14 llustri 2 Jarak Antar SENSOT..... .o it 25
2.15 Diagram Pengoprasian Sensor Ultrasonik HC-SRO04........................... 26
2.16 WALEN PUMP .ottt et saee e 26
2.17 Fungsi ApliKasi MIN.........ccoooiiiii e 33
2. 18 FUNGST DOT ...ttt sttt sttt et et sn e sbe st abt st en e 34
3.1 Alur Prosedur Penelitian ..o oirriiisiiiiniee b 37
3.2 Kuarva Fungsi Keanggotaan Input Sensor Ultrasonik.............ccc.ccoeeve. 40
3.3 Flowchart Automatic Hand Washing Machine ............ccccccoovveiiiiieenen, 41
3.5 Rancangan Mock Up Alat ... 46
4.1 Komponen Elektronik Automatic Hand Washing Mechine.................... 48
4.2 DeViCe Dari DEPAN.......ccciieieeieieee e se e 49

Xiv



4.3 Device Bagian Bawah ...........ccccovviiiiiiiiiie e 50

4.4 Rangkaian Komponen RanCanQan ...........ccceoeeieerieseeseeneeseeseesseseesenns 50
4.5 Tampilan Pengujian Objek Tidak Terdeteksi ..........cccoovevvrveieeresinenen, 53
4.6 Tampilan Pengujian Objek Terdeteksi.........ccooeveiiiiiiiiiiiiiicieen, 54
4.7 Monitor Sensor Mendetekasi ObjekK...ccc...oooviiiiieiiiiiiiee 54
4.8 Tampilan Objek Terdeteksi Jarak diluar Batas ..............cccoevverennnnnnn. 55
4.9 Monitir Sensor Mendeteksi Objek diluar Batas.......cccwememmmmmemmimin... 55
4.10 Rancangan Keseluruhan Sistem Hadware ...............ccccooeeevveiieiesneenen. 58

XV



DAFTAR LAMPIRAN

Lampiran Halaman
1 Foto Pengujian Alal .........ccoooiiiiiiee e 64
2 HasSil Uji BIACK BOX ....ccvcieiiieiieiieciseseieie s 65

3 Hasil Quisioner Angket Kelayakan 66

UNUGIRI

XVi



