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ABSTRAK 

Perkembangan teknologi informasi sangat dibutuhkan untuk membantu dan 

mendukung dalam segala bidang salah satunya bidang kesehatan. Pemanfaatan 

teknologi informasi di bidang kesehatan untuk mengurangi permasalahan dalam 

tindakan klinis dan nonklinis. Salah satu masalah yang dihadapi dalam bidang 

kesehatan adalah penyakit jantung, karena jantung adalah salah satu organ yang 

sangat penting bagi manusia. Karena pentingnya peran jantung ini, kesehatan 

jantung harus dipelihara agar dapat berfungsi dengan baik. Namun pada Rumah 

Sakit Mulyasari masih kurangnya dokter dalam menangani penyakit jantung, untuk 

mengatasi banyaknya pasien yang datang, maka diperlukan suatu sistem untuk 

dapat membantu mendeteksi risiko penyakit jantung dengan lebih mudah dan cepat. 

Pada penelitian ini akan dirancang sebuah sistem pakar untuk mendeteksi risiko 

penyakit jantung dengan mengimplementasikan metode Fuzzy Logic. Dimana 

sistem ini akan memberikan informasi tentang tingkat risiko penyakit jantung 

berdasarkan variabel risiko penyakit jantung dengan alat bantu sensor yaitu detak 

jantung, kadar gula darah, kolesterol, tekanan darah, berat badan. Sehingga dengan 

adanya sistem ini dapat membantu dokter spesialis jantung dalam penanganan awal 

kepada pasien. 

 

Kata Kunci : Kesehatan, Jantung, Fuzzy Logic, Sistem Pakar, Sensor 

  



xii 

 

DAFTAR ISI 

LEMBAR PERBAIKAN ..................................................................... i 

LEMBAR BIMBINGAN .................................................................... ii 

LEMBAR PERNYATAAN ................................................................ iv 

LEMBAR PENGESAHAN ................................................................ v 

LEMBAR PENGUJI SKRIPSI......................................................... vi 

LEMBAR KETERANGAN ............................................................. vii 

KATA PENGANTAR ....................................................................... viii 

ABSTRAK .......................................................................................... xi 

DAFTAR ISI ...................................................................................... xii 

DAFTAR TABEL .............................................................................. xv 

DAFTAR GAMBAR ........................................................................ xvi 

BAB I PENDAHULUAN ................................................................ 1 

1.1 Latar Belakang ......................................................................................... 1 

1.2 Rumusan Masalah .................................................................................... 3 

1.3 Batasan Masalah ....................................................................................... 4 

1.4 Tujuan Penelitian ...................................................................................... 4 

1.5 Manfaat Penelitian .................................................................................... 4 

1.6 Metodologi Penelitian .............................................................................. 5 

1.7 Sistematika Penulisan ............................................................................... 6 

BAB II LANDASAN TEORI ........................................................... 9 

2.1 Tinjauan Terhadap Penelitian Terkait ....................................................... 9 

2.2 Diagnosa ................................................................................................. 14 

2.3 Sistem Pakar ........................................................................................... 15 

2.4 Penyakit Jantung ..................................................................................... 15 

2.4.1 Gejala-gejala Penyakit Jantung ....................................................... 16 

2.4.2 Faktor Risiko Penyakit Jantung ...................................................... 17 

2.5 Internet of Things (IoT) .......................................................................... 20 

2.6 Mikrokontroler ....................................................................................... 20 

2.6.1 Jenis-jenis Mikrokontroler .............................................................. 23 

2.6.2 ESP8266 .......................................................................................... 26 

2.7 Sensor ..................................................................................................... 29 

2.7.1 Jenis dan Fungsi Sensor .................................................................. 30 



xiii 

 

2.7.2 Sensor MAX30102 ......................................................................... 32 

2.8 Logika Fuzzy .......................................................................................... 33 

2.9 Himpunan Fuzzy .................................................................................... 35 

2.9.1 Pengertian Himpunan Fuzzy ........................................................... 35 

2.9.2 Fungsi Keanggotaan ........................................................................ 36 

2.9.3 Operator Dasar untuk Operasi Himpunan Fuzzy ............................ 42 

2.10 Sistem Inferensi Fuzzy (Metode Mamdani) ....................................... 43 

2.11 Arduino IDE ........................................................................................... 44 

2.12 Metodologi Pengembangan Sistem .................................................... 46 

BAB III ANALISIS DAN PERANCANGAN SISTEM............. 50 

3.1 Analisa .................................................................................................... 50 

3.1.1 Analisa Permasalahan ..................................................................... 50 

3.1.2 Kebutuhan Fungsional .................................................................... 50 

3.1.3 Teknik Analisa Data ........................................................................ 51 

3.2 Perancangan Sistem ................................................................................ 52 

3.2.1 Perancangan Operasional Variabel .................................................. 52 

3.2.2 Perancangan Model Sistem UML ................................................... 53 

3.2.2.1 Use Case Diagram ................................................................... 54 

3.2.2.2 Activity Diagram ..................................................................... 55 

3.2.2.3 Sequence Diagram ................................................................... 57 

3.2.2.4 Deployment Sistem .................................................................. 57 

3.2.3 Perancangan Tampilan .................................................................... 58 

3.2.3.1 Perancangan Tampilan Homepage ........................................... 59 

3.2.3.2 Perancangan Tampilan Deteksi ................................................ 59 

BAB IV IMPLEMENTASI SISTEM .......................................... 61 

4.1 Spesifikasi Perangkat ............................................................................. 61 

4.1.1 Hardware ......................................................................................... 61 

4.1.2 Software ........................................................................................... 61 

4.2 Implementasi Sistem .............................................................................. 61 

4.2.1 Halaman Homepage ........................................................................ 62 

4.2.2 Halaman Deteksi ............................................................................. 62 

4.3 Diagnosa dengan Sistem Fuzzy .............................................................. 64 

4.3.1 Identifikasi Data Penyakit Jantung.................................................. 64 

4.3.1.1 Input ......................................................................................... 64 

4.3.1.2 Output ...................................................................................... 64 



xiv 

 

4.3.2 Menentukan Himpunan Universal (U) ............................................ 65 

4.3.2.1 Himpunan Universal pada Variabel Input ............................... 65 

4.3.2.2 Himpunan Universal pada Variabel Output ............................. 66 

4.3.3 Menentukan Himpunan Fuzzy ........................................................ 66 

4.3.3.1 Himpunan Fuzzy pada Input .................................................... 66 

4.3.3.2 Himpunan Fuzzy pada Output ................................................. 72 

4.3.4 Menentukan Aturan Fuzzy .............................................................. 73 

4.3.5 Melakukan Inferensi Fuzzy ............................................................. 81 

4.3.6 Melakukan Defuzzifikasi Fuzzy ..................................................... 82 

BAB V KESIMPULAN DAN SARAN ......................................... 84 

5.1 Kesimpulan ............................................................................................. 84 

5.2 Saran ....................................................................................................... 84 

DAFTAR PUSTAKA ......................................................................... 85 

LAMPIRAN ....................................................................................... 85 

 

 

  



xv 

 

DAFTAR TABEL 

Tabel 2.1 Klasifikasi Tekanan Darah Tinggi ....................................... 18 

Tabel 2.2 Jenis dan Kadar Kolesterol .................................................. 19 

Tabel 2.3 Tabel Indeks Masa Tubuh ................................................... 20 

Tabel 2.4 Fungsi pada Pin sensor MAX30102 ................................... 33 

Tabel 2.5 Interface Arduino IDE ......................................................... 45 

Tabel 3.1 Perancangan Operasional Variabel ...................................... 53 

Tabel 4.1 Data Pasien dengan Aturan Fuzzy ...................................... 73 

Tabel 4.2 Data Himpunan Fuzzy Pasien 1 .......................................... 74 

Tabel 4.3 Data Training Fuzzy ............................................................ 79 

 

  



xvi 

 

DAFTAR GAMBAR 

Gambar 2.1 Bagian Mikrokontroler .................................................... 22 

Gambar 2.2 Seri Mikrokontroler AVR buatan Atmel ......................... 24 

Gambar 2.3 Seri Mikrokontroler MCS-51 buatan Atmel ................... 25 

Gambar 2.4 NodeMCU ESP8266 ....................................................... 26 

Gambar 2.5 Konfigurasi NodeMCU ESP8266 ................................... 28 

Gambar 2.6 Sensor MAX30102.......................................................... 32 

Gambar 2.7 Contoh Himpunan Fuzzy ................................................ 36 

Gambar 2.8 Representasi Linier Naik ................................................. 37 

Gambar 2.9 Representasi Linier Turun ............................................... 38 

Gambar 2.10 Representasi Kurva Segitiga ......................................... 39 

Gambar 2.11 Representasi Kurva Trapesium ..................................... 40 

Gambar 2.12 Representasi Kurva Bahu .............................................. 41 

Gambar 2.13 Representasi Kurva Gauss ............................................ 42 

Gambar 2.14 Tampilan Software Arduino IDE .................................. 45 

Gambar 2.15 Metodologi Waterfall .................................................... 47 

Gambar 3.1 Tahapan Sistem Fuzzy ..................................................... 52 

Gambar 3.2 Use case diagram ............................................................. 54 

Gambar 3.3 Activity diagram Dokter .................................................. 55 

Gambar 4.1 Tampilan Halaman Homepage ........................................ 62 

Gambar 4.2 Tampilan Halaman Deteksi ............................................. 63 

Gambar 4.3 Grafik Fungsi Keanggotaan Variabel Detak Jantung ...... 67 

Gambar 4.4 Grafik Fungsi Keanggotaan Variabel Kadar Gula Darah 69 

Gambar 4.5 Grafik Fungsi Keanggotaan Variabel Kolesterol ............ 70 

Gambar 4.6 Grafik Fungsi Keanggotaan Variabel Tekanan Darah ..... 71 

Gambar 4.7 Grafik Fungsi Keanggotaan Variabel Berat Badan ......... 71 

Gambar 4.8 Grafik Fungsi Keanggotaan pada Output ....................... 71 

 

 

 


