
 

iii 
 

DAFTAR ISI 
 

HALAMAN PENGESAHAN.................................................................................. i 

HALAMAN PERNYATAAN KARYA ILMIAH ................................................. ii 

DAFTAR ISI .......................................................................................................... iii 

DAFTAR GAMBAR ...............................................................................................v 

INTISARI.............................................................................................................. vii 

ABSTRACT ......................................................................................................... viii 

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

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

1.2 Rumusan Masalah ..................................................................................................... 1 

1.3 Batasan Masalah ....................................................................................................... 2 

1.4 Tujuan Penelitian ...................................................................................................... 2 

1.5 Manfaat Penelitian .................................................................................................... 2 

1.6 Metodologi Penulisan ............................................................................................... 3 

BAB II TINJAUAN  PUSTAKA.............................................................................4 

2.1 Studi Pustaka ............................................................................................................. 4 

BAB III LANDASAN  TEORI ................................................................................9 

3.1 Multi Agent System (MAS) ....................................................................................... 9 

3.2 Deep Reinforcement Learning .................................................................................. 9 

3.3 Deep Deterministic Policy Gradient (DDPG) ........................................................ 10 

3.4 Multi Agent Deep Deterministic Policy Gradient (MADDPG) .............................. 11 

3.5 Prioritized Experience Replay (PER) ..................................................................... 12 

3.6 Robot ....................................................................................................................... 13 

BAB IV METODOLOGI  PENELITIAN .............................................................15 

4.1 Tahapan Penelitian .................................................................................................. 15 

4.2.1 Pembuatan Lingkungan Pengujian ....................................................................... 15 

4.2.2 Membangun Replay Buffer .................................................................................. 20 

4.2.3 Membangun dan Melatih Arsitektur MADDPG .................................................. 21 

4.2.4 Evaluasi Performa ................................................................................................ 24 

BAB V IMPLEMENTASI .....................................................................................25 

5.1 Implementasi Replay Buffer .................................................................................... 25 

5.2 Implementasi Pelatihan Algoritma .......................................................................... 26 

Multi-Agent Deep Deterministic Policy Gradient terhadap Robot Lengan Artikulasi Enam Sumbu
Fahtul Ikhsan, Drs. Medi, M.Kom.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

iv 
 

5.2.1 Pelaksanaan Transisi dan Penyimpanan Transisi ke Replay Buffer ..................... 27 

5.2.2 Pelatihan Network Algoritma ............................................................................... 29 

BAB VI HASIL DAN PEMBAHASAN ...............................................................32 

6.1 Sampel Pelatihan ..................................................................................................... 32 

6.2 Performa Algoritma MADDPG dan DDPG ........................................................... 32 

6.3 Stabilitas Algoritma ................................................................................................ 34 

6.3.1 Stabilitas MADDPG ............................................................................................ 34 

6.3.2 Stabilitas DDPG ................................................................................................... 38 

BAB VII KESIMPULAN DAN SARAN ..............................................................41 

7.1 Kesimpulan ............................................................................................................. 41 

7.2 Saran ....................................................................................................................... 41 

DAFTAR PUSTAKA ............................................................................................42 

LAMPIRAN ...........................................................................................................45 

Lampiran 1 : Tabel Nilai Rata-rata Reward Total MADDPG per Episode .................. 45 

Lampiran 2 : Tabel Nilai Rata-rata Frame Total MADDPG per Episode .................... 50 

Lampiran 3 : Tabel Nilai Rata-rata Critic Loss Total MADDPG per Episode ............. 55 

Lampiran 4 : Tabel Nilai Rata-rata Actor Loss Total MADDPG per Episode ............. 69 

Lampiran 5 : Tabel Nilai Rata-rata Nilai Q Total MADDPG per Episode ................. 105 

Lampiran 6 : Tabel Nilai Rata-rata Nilai Target Total MADDPG per Episode ......... 118 

Lampiran 7 : Tabel Nilai Rata-rata Critic Loss Total DDPG per Episode ................. 132 

Lampiran 8 : Tabel Nilai Rata-rata Actor Loss Total DDPG per Episode .................. 137 

Lampiran 9 : Tabel Nilai Rata-rata Nilai Q Total DDPG per Episode ....................... 142 

Lampiran 10 : Tabel Nilai Rata-rata Nilai Target Total DDPG per Episode .............. 147 

 

  

Multi-Agent Deep Deterministic Policy Gradient terhadap Robot Lengan Artikulasi Enam Sumbu
Fahtul Ikhsan, Drs. Medi, M.Kom.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/


	HALAMAN PENGESAHAN
	HALAMAN PERNYATAAN KARYA ILMIAH
	DAFTAR ISI
	DAFTAR GAMBAR
	INTISARI
	ABSTRACT
	BAB I PENDAHULUAN
	1.1 Latar Belakang
	1.2 Rumusan Masalah
	1.3 Batasan Masalah
	1.4 Tujuan Penelitian
	1.5 Manfaat Penelitian
	1.6 Metodologi Penulisan

	BAB II TINJAUAN  PUSTAKA
	2.1 Studi Pustaka

	BAB III LANDASAN  TEORI
	3.1 Multi Agent System (MAS)
	3.2 Deep Reinforcement Learning
	3.3 Deep Deterministic Policy Gradient (DDPG)
	3.4 Multi Agent Deep Deterministic Policy Gradient (MADDPG)
	3.5 Prioritized Experience Replay (PER)
	3.6 Robot

	BAB IV METODOLOGI  PENELITIAN
	4.1 Tahapan Penelitian
	4.2.1 Pembuatan Lingkungan Pengujian
	4.2.2 Membangun Replay Buffer
	4.2.3 Membangun dan Melatih Arsitektur MADDPG
	4.2.4 Evaluasi Performa

	BAB V IMPLEMENTASI
	5.1 Implementasi Replay Buffer
	5.2 Implementasi Pelatihan Algoritma
	5.2.1 Pelaksanaan Transisi dan Penyimpanan Transisi ke Replay Buffer
	5.2.2 Pelatihan Network Algoritma

	BAB VI HASIL DAN PEMBAHASAN
	6.1 Sampel Pelatihan
	6.2 Performa Algoritma MADDPG dan DDPG
	6.3 Stabilitas Algoritma
	6.3.1 Stabilitas MADDPG
	6.3.2 Stabilitas DDPG

	BAB VII KESIMPULAN DAN SARAN
	7.1 Kesimpulan
	7.2 Saran

	DAFTAR PUSTAKA
	LAMPIRAN
	Lampiran 1 : Tabel Nilai Rata-rata Reward Total MADDPG per Episode
	Lampiran 2 : Tabel Nilai Rata-rata Frame Total MADDPG per Episode
	Lampiran 3 : Tabel Nilai Rata-rata Critic Loss Total MADDPG per Episode
	Lampiran 4 : Tabel Nilai Rata-rata Actor Loss Total MADDPG per Episode
	Lampiran 5 : Tabel Nilai Rata-rata Nilai Q Total MADDPG per Episode
	Lampiran 6 : Tabel Nilai Rata-rata Nilai Target Total MADDPG per Episode
	Lampiran 7 : Tabel Nilai Rata-rata Critic Loss Total DDPG per Episode
	Lampiran 8 : Tabel Nilai Rata-rata Actor Loss Total DDPG per Episode
	Lampiran 9 : Tabel Nilai Rata-rata Nilai Q Total DDPG per Episode
	Lampiran 10 : Tabel Nilai Rata-rata Nilai Target Total DDPG per Episode


