
UNIVERSITAS ESA UNGGUL 

 

viii 
 

DAFTAR ISI 

LEMBAR PERNYATAAN KEASLIAN ................................................................ i 

HALAMAN PENGESAHAN TUGAS AKHIR ..................................................... ii 

HALAMAN PERSETUJUAN PUBLIKASI KARYA ILMIAH UNTUK 

KEPENTINGAN AKADEMIS ............................................................................. iii 

KATA PENGANTAR ........................................................................................... iv 

ABSTRAK ............................................................................................................. vi 

ABSTRACT .......................................................................................................... vii 

DAFTAR ISI ........................................................................................................ viii 

DAFTAR GAMBAR ............................................................................................. xi 

DAFTAR TABLE ................................................................................................ xiii 

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

PENDAHULUAN .................................................................................................. 1 

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

1.2. Identifikasi Masalah ................................................................................. 3 

1.3. Tujuan  Tugas Akhir ................................................................................. 3 

1.4. Manfaat Tugas Akhir ................................................................................ 3 

1.5. Ruang Lingkup ......................................................................................... 3 

1.6. Sistematika Penulisan Tugas Akhir .......................................................... 4 

BAB II ..................................................................................................................... 5 

TINJAUAN  PUSTAKA ........................................................................................ 5 

2.1. Studi Pustaka ............................................................................................ 5 

2.2. Pencak Silat .............................................................................................. 6 

2.3. Pengukuran Kekuatan Tendangan ............................................................ 7 

2.4. Android ..................................................................................................... 7 

2.5. Aplikasi .................................................................................................... 8 

2.6. Java ........................................................................................................... 8 

2.7. PHP ........................................................................................................... 8 

2.8. Arduino Uno R3 ....................................................................................... 9 

2.9. Sensor Berat (Load Cell) .......................................................................... 9 

2.10. Punching Pad(Peaching) ..................................................................... 10 

2.11. Firebase ............................................................................................... 10 

2.12. Black Box Testing .............................................................................. 10 

2.13. Unified Modelling Language (UML) ................................................. 11 

2.14. Metode Prototipe................................................................................. 12 

2.15. Post Study System Usabilty Questionnaire (PSSUQ) ........................ 13 

BAB III ................................................................................................................. 15 

METODE PENELITIAN ...................................................................................... 15 



UNIVERSITAS ESA UNGGUL 

 

ix 
 

3.1. Langkah Langkah Penelitian .................................................................. 15 

3.2. Topik Penelitian ..................................................................................... 16 

3.3. Identifikasi Masalah ............................................................................... 16 

3.3.1. Observasi ......................................................................................... 16 

3.3.2. Kuesioner ........................................................................................ 16 

3.4. Tujuan Penelitian .................................................................................... 19 

3.4.1. Studi Literatur ................................................................................. 19 

3.5. Prototyping ............................................................................................. 19 

3.5.1. Design ............................................................................................. 20 

3.5.2. Development ................................................................................... 20 

3.5.3. Algoritma Pengukuran Kekuatan Tendangan ................................. 22 

3.5.4. Testing dan Evaluasi ....................................................................... 22 

3.5.3.1. Blackbox Testing ............................................................................ 22 

3.5.3.2. Post-Study System Usability Questionnarie (PSSUQ) ................... 23 

BAB IV ................................................................................................................. 26 

HASIL DAN PEMBAHASAN ............................................................................. 26 

4.1. Pengumpulan Data ................................................................................. 26 

4.1.1. Observasi ......................................................................................... 26 

4.1.2. Hasil Kuisioner ............................................................................... 26 

4.2. Block Diagram ....................................................................................... 31 

4.3. Perancangan Design ............................................................................... 32 

4.3.1. Kebutuhan Fungsional .................................................................... 32 

4.3.2. Use Case Diagram ........................................................................... 33 

4.3.3. Activity Diagram ............................................................................. 34 

4.3.3.1. Login Activity ................................................................................. 34 

4.3.3.2. Menu Rekomendasi Pelatihan Activity ........................................... 35 

4.3.3.3. Menu Ukur Tendangan Activity ..................................................... 36 

4.3.3.4. Menu Event Tahunan Activity ........................................................ 37 

4.3.4. User Interface Pelatih ...................................................................... 38 

4.3.4.1. Splash Screen .................................................................................. 38 

4.3.4.2. Daftar............................................................................................... 38 

4.3.4.3. Login ............................................................................................... 39 

4.3.4.4. Halaman Utama ............................................................................... 40 

4.3.4.5. Menu Rekomendasi Latiihan .......................................................... 40 

4.3.4.6. Menu Ukur Tendangan ................................................................... 41 

4.3.4.7. Menu Event Tahunan ...................................................................... 42 

4.4. Pembuatan Prototype .............................................................................. 43 

4.4.1. Firebase Authentication .................................................................. 43 

4.5. Pengkodean Arduino Uno ...................................................................... 44 

4.6. Uji Coba (Testing) .................................................................................. 45 

4.6.1. Black Box Testing ........................................................................... 45 

4.6.2. Post-Study System Usability Questionnaire (PSSUQ) ................... 46 

BAB V ................................................................................................................... 48 

KESIMPULAN ..................................................................................................... 48 



UNIVERSITAS ESA UNGGUL 

 

x 
 

5.1. Kesimpulan ............................................................................................. 48 

5.2. Saran ....................................................................................................... 48 

DAFTAR PUSTAKA ........................................................................................... 49 

Koding Arduino Bahasa C .................................................................................... 59 

Koding Java Menggunakan Android .................................................................... 61 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIVERSITAS ESA UNGGUL 

 

xi 
 

DAFTAR GAMBAR 

Gambar 2.1 Logo Android .................................................................................... 7 

Gambar 3.1 Tahap Penelitian .............................................................................. 15 

Gambar 3.2 Perangkat Keras dan Alat Ukur ....................................................... 22 

Gambar 4.1 Persentase banyaknya para pelatih dan asisten pelatih melatih dalam 

seminggu dengan atlet yang sama ......................................................................... 27 

Gambar 4.2 Persentase alat yang digunakan saat melatih ................................... 27 

Gambar 4.3 Persentase susah mudahnya para pelatih dan asisten pelatih dalam 

menentukan berpowernya tendangan atlet ............................................................ 28 

Gambar 4.4  Persentase pernahkah pelatih melakukan pengujian kekuatan 

tendangan atau pukulan para atletnya ................................................................... 28 

Gambar 4.5 Persentase berapa bulan sekali kah para pelatih atau asisten pelatih 

melakukan pengujian kekuatan dalam setahun ..................................................... 28 

Gambar 4.6 Persentase adakah data tertulis setiap dilakukan pengujian power 

tendangan atau pukulan para atlet ......................................................................... 29 

Gambar 4.7 Persentase stabil tidaknya nilai pengujian power tendangan /pukulan 

para atlet ................................................................................................................ 29 

Gambar 4.8 Persentase cara mengukur nilai power tendangan/pukulan para atlet

 ............................................................................................................................... 29 

Gambar 4.9 Persentase berpengaruhnya porsi latihan yang diberikan kepada atlet

 ............................................................................................................................... 30 

Gambar 4.10 Persentase setujunya jika dibuat aplikasi tersebut ......................... 30 

Gambar 4.11 Persentase setujunya jika alat yang dibuat dapat membantu dalam 

melatih para atlet ................................................................................................... 31 

Gambar 4.12 Gambar Block Diagram Aplikasi Pengukur dan Pelatihan Kekuatan 

Tendangan ............................................................................................................. 32 

Gambar 4.13 Use Case Aplikasi Pengukur Kekuatan Tendangan Atlet Pencak 

Silat ....................................................................................................................... 33 

Gambar 4.14 Login Activity Diagram ................................................................. 34 

Gambar 4.15 Menu Rekomendasi Pelatihan Activity Diagram .......................... 35 

Gambar 4.16 Menu Ukur Tendangan Activity Diagram ..................................... 36 

Gambar 4.17 Menu Event Tahunan Activity Diagram........................................ 37 



UNIVERSITAS ESA UNGGUL 

 

xii 
 

Gambar 4.18 Splash Screen ................................................................................. 38 

Gambar 4.19 Daftar Akun ................................................................................... 39 

Gambar 4.20 Login .............................................................................................. 39 

Gambar 4.21 Halaman Utama ............................................................................. 40 

Gambar 4.22 Rekomendasi Laihan ..................................................................... 41 

Gambar 4.23 Menu Sebelum Ukur Kekuatan Tendangan ................................... 42 

Gambar 4.24 Menu Sesudah Ukur Kekuatan Tendangan ................................... 42 

Gambar 4.25 Menu Event Tahunan ..................................................................... 43 

Gambar 4.26 Authentication Firebase ................................................................. 43 

Gambar 4.27 Koneksi Jaringan ........................................................................... 44 

Gambar 4.28 Kalibrasi Berat Tendangan ............................................................ 44 

Gambar 4.29 Logika Loadcel Arduino ................................................................ 45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIVERSITAS ESA UNGGUL 

 

xiii 
 

DAFTAR TABLE 

Tabel 2.1 Jurnal Terdahulu ..................................................................................... 5 

Tabel 2.2 Fungsi-Fungsi Use Case Diagram ........................................................ 11 

Tabel 2.3 Tabel Perhitungan PSSUQ ................................................................... 14 

Tabel 3.1 Perangkat Keras .................................................................................... 21 

Tabel 3.2 Blackbox Testing .................................................................................. 23 

Tabel 3.3 Tabel Pertanyaan PSSUQ ..................................................................... 24 

Tabel 4.1 Black Box Testing ................................................................................ 45 

Tabel 4.2 Hasil PSSUQ ........................................................................................ 46 

 


