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ABSTRAK 

 
Perkembangan teknologi di sektor transportasi di masa ini semakin krusial. Sehingga 

perusahaan berinovasi menciptakan mobil yang dapat berjalan sendiri dengan tingkat 

keamanan yang tinggi. Self-driving adalah sistem yang dapat mempermudah pekerjaan 

manusia selama mengemudi. Pada penelitian ini, kami merancang sistem penggerak otonom 

untuk mobil RC skala 1:10 menggunakan komponen utama berupa Raspberry Pi 4 dan 

kamera Raspberry Pi sebagai pengolahan citra untuk kendali otomatis pada autonomous 

car. Kemudian komponen Arduino Nano, BTS7960 dan Driver L298N difungsikan untuk 

mengatur pergerakan motor DC. Penelitian ini menerapkan Computer vision yang dipakai 

untuk sistem navigasi agar dapat berjalan sesuai dengan pola lintasan. Pada penelitian ini 

tingkat akurasi dan kemampuan mengenali jalur menggunakan teknik filter warna 

HSV(Hue, Saturation, Value). Algoritma HSV merupakan sistem untuk mendeteksi tepi 

garis lintasan dengan memproses gambar dari kamera Raspberry Pi. Dari hasil kalibrasi 

nilai threshold yang digunakan adalah sebesar Hmin = 135 dan Hmax = 179, nilai S sebesar 

Smin = 70 dan Smax = 255, dan nilai V sebesar Vmin = 53 dan Vmax = 106 agar dapat 

mendeteksi jalur lintasan secara jelas, baik di dalam ruangan maupun diluar ruangan. Ruang 

warna HSV sangat cocok untuk mengidentifikasi warna primer, dan HSV toleran terhadap 

perubahan intensitas cahaya. Itulah keuntungan dari HSV dibandingkan dengan ruang warna 

lainnya. 

Kata Kunci : Autonomous Car, Self-driving, HSV, Computer vision, Raspberry pi



viii 

 

 

 

DAFTAR ISI 

HALAMAN JUDUL ................................................................................................. i 

PERNYATAAN KEASLIAN LAPORAN TUGAS AKHIR (SKRIPSI) ...............ii 

HALAMAN PENGESAHAN................................................................................ iii 

HALAMAN PERNYATAAN PUBLIKASI KARYA ILMIAH UNTUK 

KEPENTINGAN AKADEMIS .............................................................................. iv 

KATA PENGANTAR ............................................................................................. v 

ABSTRAK .............................................................................................................vii 

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

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

DAFTAR TABEL ................................................................................................ xiii 

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

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

1.2. Perumusan Masalah .............................................................................. 3 

1.3. Pembatasan Masalah ............................................................................ 3 

1.4. Tujuan dan Manfaat.............................................................................. 3 

1.5. Metodologi Penelitian .......................................................................... 3 

1.6. Sistematika Penulisan ........................................................................... 4 

BAB II DASAR TEORI ................................................................................... 6 

2.1. Pendahuluan ......................................................................................... 6 

2.2. Computer Vision ................................................................................. 6 

2.3. Open CV .............................................................................................. 7 

2.4. Bahasa Pemrograman Python ............................................................... 8 



ix 

 

 

2.5. Raspberry Pi 4 Model B ....................................................................... 9 

2.6. Raspberry Camera V2 ........................................................................ 11 

2.7. Camera Interface ............................................................................... 11 

2.8. Autonomous Car ................................................................................ 12 

2.9. Motor DC ........................................................................................... 13 

2.10. Arduino Nano ..................................................................................... 14 

2.11. Driver Motor L298N .......................................................................... 14 

2.12. Driver BTS960 ................................................................................... 15 

2.13. Aki (Accumulator) ............................................................................. 16 

2.14. Modul Step down ............................................................................... 17 

BAB III PERANCANGAN ALAT .................................................................. 18 

3.1. Pendahuluan ....................................................................................... 18 

3.2. Wiring Diagram .................................................................................. 18 

3.3. Proses Kerja Autonomous Car ........................................................... 19 

3.4. Pola Lintasan ...................................................................................... 20 

3.5. Algoritma HSV .................................................................................. 21 

3.6. Filter Gaussian .................................................................................... 24 

3.7. Desain Penempatan Kamera ............................................................... 24 

BAB IV HASIL DAN PEMBAHASAN ......................................................... 26 

4.1. Pendahuluan ....................................................................................... 26 

4.2. Prototype Alat .................................................................................... 26 

4.3. Program .............................................................................................. 27 

4.4. Pengujian Color Filtering ................................................................... 32 



x 

 

 

4.5. Pengujian Fungsionalitas .................................................................... 33 

4.6. Pengujian Deteksi Jalur ...................................................................... 34 

4.7. Hasil Keluaran .................................................................................... 35 

4.8. Hasil Percobaan Self-driving.............................................................. 35 

BAB V PENUTUP .......................................................................................... 37 

5.1. Kesimpulan ......................................................................................... 37 

5.2. Saran ................................................................................................... 37 

DAFTAR PUSTAKA ........................................................................................... 38 

LAMPIRAN ........................................................................................................... 40



xi 

 

 

 
 

DAFTAR GAMBAR 
 

Gambar 2.1 Contoh Implementasi Computer Vision .................................................. 7 

 

Gambar 2.2 Logo OpenCV .......................................................................................... 8 

 

Gambar 2.3 Logo Python ............................................................................................. 9 

 

Gambar 2.4 Modul Raspberry Pi4 Model B .............................................................  10 

  

Gambar 2.5 Blok Diagram Raspberry Pi 4 ................................................................ 10 

 

Gambar 2.6 Camera Raspberry Pi V2 ....................................................................... 11 

 

Gambar 2.7 Kabel Konektor ...................................................................................... 12 

 

Gambar 2.8 Contoh Autonomous Car ....................................................................... 13 

 

Gambar 2.9 Motor DC ............................................................................................... 14 

 

Gambar 2.10 Arduino Nano......................................................................................... 14 

Gambar 2.11 Port L298N............................................................................................. 15 

Gambar 2.12 Driver BTS7960 ..................................................................................... 16 

 

Gambar 2.13 Aki (accumulator) .................................................................................. 16 

 

Gambar 2.14 Modul Step Down .................................................................................. 17 

 

Gambar 3.1 Wiring Diagram ..................................................................................... 19 

 

Gambar 3.2 Flowchart Proses Kerja Autonomous Car.............................................. 20 

 

Gambar 3.3 Pola Lintasan .......................................................................................... 21 

 

Gambar 3.4 Ruang Warna Algoritma HSV ............................................................... 22 

Gambar 3.5 Diagram Blok HSV ................................................................................ 24 

Gambar 3.6 Penempatan Kamera .............................................................................. 25 

Gambar 4.1 Hardware Autonomous Car ................................................................... 26 

Gambar 4.2 Penentuan Nilai Hue .............................................................................. 34 

Gambar 4.3 Penentuan Nilai Saturation .................................................................... 35 



xii 

 

 

Gambar 4.4 Penentuan Nilai Value ........................................................................... 35 

Gambar 4.5 Hasil Keluaran  ...................................................................................... 35 

Gambar 4.6 Hasil Tracking ........................................................................................ 36 

Gambar 4.7 Hasil Percobaan Self-Driving ................................................................ 36



xiii 

 

 

 

 

DAFTAR TABEL 

 

Tabel 1 Uji Coba Threshold Hue ...................................................................... 33 

 

Tabel 2 Uji Coba Threshold Saturation ............................................................ 33 

 

Tabel 3 Uji Coba Threshold Value ................................................................... 33 

 

Tabel 4 Uji Coba Fungsionalitas ....................................................................... 34


