DAFTAR 1Sl

Halaman

COVER ettt et b et nae e e o i

LEMBAR PERSETUJUAN ... i

LEMBAR PENGESAHAN ...........omrmvvoieneerisssessisssessissssessisasssssssssssssssssesssssnnons i

LEMBAR HAK KEKAYAAN INTELEKTUAL ... \Y;

LEMBAR PERNYATAAN .....oovvimmeriiemeeeeeeeseseesessesesssossessessessssssessssssesssessessssnenes v

LEMBAR PERSEMBAHAN ........vvvvveemmmmmmnmesssseessssssssssssssssssssssssssssssssssssssssseess vi

ABSIRAK. ..................... 000 T s T BB . vii

ABSIIEECT ..o I s s e e oo T, PR, 0 viil

KATA PENGANTAR oot IX

DABAR ISI ............. 00 Y ... ... e Xi

DAEAR GAMBAR.........." . SO B S R A Xiv

DAEER TABEL .................. S ... L ... ... L0 .. XVii
BAB I PENDAHULUAN

1.1 Latar BelakKang .........ccooviiiiiiiiee e I-1

1.2 Rumusan Masalah ... -3

1.3 Tujuan Penelitian ...........cceiviiviiiieiie e I-3

1.4 Batasan Masaldhe. #5900 Sl Af AR i A AL A ™ I-4

1.5 Manfaat Penelitian ...........cccooviiiiiiiiiii e I-4

1.5.1 Manfaat TEOIIS.......cccviiiieieieie i I-4

1.5.2 Manfaat PraktiS ..........ccooviieiiiiiiiiicieceee I-4

1.6 Sistematika PenuliSan ..o I-4

Xi



BAB |1

BAB |11

BAB IV

TINJAUAN PUSTAKA

2.1 Penelitian Terkait..........ccooeiiiiiiciie e -1
2.2 LOQIKA FUZZY ....covieiecieceee et 11-3
2.2.1 UZZIFICALION. ... -3
2.2.1.1 Fungsi Keanggotaan...........ccocurerirreierienenesie s -4
2.2.2 Sistem INferensi fUZZY ......covvvveiieii i -7
2.3 Analisa TimMe RESPONS .....ccuveveirieiieieiie e e sieeeesteeste e see e see e e 11-10
2.4 Sliding Mode Control ..........cccooveiiiiiiie e 1-11
2.4.1 Kestabilan LyapunoV ..........ccccooiriiiiinieiene s 11-12
2.4.2 Permukaan LUNCUT.........cccorertirininineeieree et 11-12
2.4.3 Kondisi Chattering.........cccceevveiieieiicieere e 11-13
2.4.4 sinyal Kendali ..........ccooooviiiiiiiicc e 11-14
2.5 Rotary inverted pendulum...........cccooveiiiiiiicie e 11-16
METODA PENELITIAN
3.1 JeniS PENEITIAN.....ccuiiiiiieieie e -1
3.2 Tahapan Penelitian..........ccccecviiieiiieiece e -1
3.3 Pemodelan Matematis Rotary Inverted Pendulum .............ccccoen.. 11-5
3.4 Validasi Model Matematis ...........cccoovririninieienc e 111-6
3.5 Desain Pengendali Sliding Mode Control ............ccccoiiiiiiiinenn, 11-8
3.6 Desain Pengendali FUZZY ..., 1-11
3.5 Desain Pengendali Hybrid SMC-FUzzy .........ccccoooiivieiiiiiiic e 111-15
HASIL DAN ANALISA
4.1 Gambaran umum analisis SIStEM ..........ccoovviieieniiese e, V-1
4.2 Analisis open loop sistem rotary inverted pendulum ....................... V-1

4.3 Analisis Pengendali SMC Dalam Percapaian Setpoint Pada rotary

Inverted Pendulum ..., V-2

xii



4.4 Analisis Kekokohan Terhadap Gangguan (Disturbance Rejection)

pada Sinyal Pengendali SMC......................... V-5
4.5 Analisis Pengendali Logika Fuzzy pada Pengendalian Pencapaian

Setpoint pada rotary Inverted Pendulum ............ccccoevviieieeiviiennnn, V-6
4.6 Analisis Kekokohan Terhadap Gangguan (Disturbance Rejection)

Pada Sinyal Pengendali Logika Fuzzy V-8
4.7 Analisis Pengendali SMC-Fuzzy pada Pengendalian dalam

Stabilisasi Pencapaian Setpoint pada rotary Inverted Pendulum... V-9
4.8 Analisis Kekokohan Terhadap Gangguan (Disturbance Rejection)

pada Sinyal Pengendali Hybrid SMC-Fuzzy .......................... IV-11

4.9 Analisis Perbandian Performansi pengendali SMC,Fuzzy,dan
SMC-Fuzzy .. .S A ... ... LN R V-12

BAB V KESIMPULAN DAN SARAN
5.1 KeSIMPUIAN ..ot V-1
5.1 NETC O W U, o I V-2

DAFTAR PUSTAKA
LAMPIRAN

DAFTAR RIWAYAT HIDUP

Xiii



