
viii 

 

DAFTAR ISI 

 

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

PERNYATAAN BEBAS PLAGIARISME ............................................................ ii 

KATA PENGANTAR ........................................................................................... vi 

DAFTAR TABEL ................................................................................................... x 

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

DAFTAR LAMBANG DAN SINGKATAN ....................................................... xii 

ABSTRACT ......................................................................................................... xvi 

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

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

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

I.2.1. Batasan Masalah .................................................................................... 3 

 Tujuan Penelitian .......................................................................................... 3 

 Manfaat Penelitian ........................................................................................ 3 

 TINJAUAN PUSTAKA ............................................................................. 4 

 DASAR TEORI ........................................................................................ 7 

 Microsleep .................................................................................................. 7 

 Machine Learning (ML) ............................................................................. 8 

III.2.1. Supervised Learning ........................................................................... 9 

 Deep Learning .......................................................................................... 10 

 Artificial Neural Networks (ANNs) .......................................................... 12 

 Recurrent Neural Networks (RNNs)......................................................... 13 

III.5.1. Long Short-Term Memory (LSTM) ................................................... 15 

 Teknik Validasi Silang ............................................................................. 19 

 OpenCV .................................................................................................... 19 

 MediaPipe Face Landmarker .................................................................. 20 

 Metrik Evaluasi Model Machine Learning .............................................. 23 

 PELAKSANAAN PENELITIAN .......................................................... 26 

 Alat dan Bahan Penelitian ........................................................................ 26 

 Tata Laksana Penelitian ........................................................................... 27 

Implementasi Penanda Wajah dan Long Short-Term Memory untuk Deteksi Kantuk
Riffan Daru, Prof. Ir. Nazrul Effendy, S.T, M.T., Ph.D., IPM.; Dr. Ir. Nur Abdillah Siddiq, S.T., IPP.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



ix 

 

IV.2.1. Alur Penelitian .................................................................................. 27 

IV.2.2. Pengolahan Dataset Final .................................................................. 28 

 Perhitungan Nilai EAR dan MAR ............................................................. 29 

 Perancangan Model LSTM ....................................................................... 31 

 Algoritma Sistem Deteksi ........................................................................ 32 

 Pengolahan Dataset Lanjutan ................................................................... 34 

 HASIL DAN PEMBAHASAN ................................................................ 35 

 Hasil Pelatihan Model LSTM .................................................................... 35 

V.1.1. Model LSTM 16 Unit ......................................................................... 35 

V.1.2. Model LSTM 32 Unit ......................................................................... 36 

V.1.3. Model LSTM 64 Unit ......................................................................... 36 

V.1.4. Model LSTM 128 Unit ....................................................................... 37 

V.1.5. Model LSTM 256 Unit ....................................................................... 37 

V.1.6. Model LSTM Keseluruhan ................................................................. 38 

 Peforma dan Visualisasi Sistem Deteksi Secara Real-Time...................... 39 

 Hasil Pengujian Model LSTM 128 Unit terhadap Dataset Lanjutan. ........ 40 

 KESIMPULAN DAN SARAN .............................................................. 45 

 Kesimpulan .............................................................................................. 45 

 Saran ........................................................................................................ 45 

DAFTAR PUSTAKA ........................................................................................... 47 

LAMPIRAN .......................................................................................................... 50 

LAMPIRAN A PYTHON PACKAGE LIST ...................................................... 51 

LAMPIRAN B KODE SUMBER PYTHON .................................................... 53 

LAMPIRAN C TAUTAN ................................................................................. 55 

 

Implementasi Penanda Wajah dan Long Short-Term Memory untuk Deteksi Kantuk
Riffan Daru, Prof. Ir. Nazrul Effendy, S.T, M.T., Ph.D., IPM.; Dr. Ir. Nur Abdillah Siddiq, S.T., IPP.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR ISI

