DAFTAR ISl

HALAMAN JUDUL ...ttt [
LEMBAR PENGESAHAN .....oiiiitcest ettt i
LEMBAR PERNYATAAN ORISINALITAS ..ottt iii
ABSTRACT ettt bbbt s ettt bbb e e e 1\
ABSTRAK .ottt b bbb enes %
KATA PENGANTAR ..ottt bbb ene e Vi
UCAPAN TERIMA KASIH ...t vii
DAFTAR IS .ottt re e e e e s e e iX
DAFTAR SINGKATAN ...ttt sttt sne e X
DAFTAR GAMBAR ...ttt bbb ne e Xi
DAFTAR TABEL ..ottt Xiii
DAFTAR ISTILAH Lot Xiv
BAB | PENDAHULUAN. ...ttt 1
1.1 Latar BelaKang ......cc.cooveiioieiiecece e 1

1.2 RUMUSAN MaSIAN .....cueivieiiieie e 1

1.3 Tujuan Penelitian .......ccoveiiiiieieeeeee e 2

1.4 Batasan Masalah...........cccoviieiiiieiie e 3

1.5 Metodologi Penelitian ............ccoveiiviiii i 3

1.6 Sistematika Penulisan ... 4

BAB 11 DASAR TEORI .....ccoiiiit ettt 5
2.1 Servo AMPLITIer SALS50D. ... ..o 5

2.2 MOtOr DC DCMIB0F ... .cc.eiiiieiieieieiese ettt 5

2.3 Reduction Gear Tacho Unit GTL150X ........cccceviiiiiiieniieiesie e 5

2.4 Non Inverting AMPLFIEr ..o 6

2.5 SIStEM KONTIOI ... 6

2.5.1 Sistem Kontrol Open LOOP ......coovviirriiniiinie e 7

2.5.2 Sistem Kontrol Closed LOOP.......ccevveieriieiiinienieie e 7



2.6 Pemodelan Matematik SISTEM ... .....ueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenennee 8

2.6.1 FUuNgST AN oo 8

2.6.2 State SPACE [1] ..vvevveeeeiieie et 8

2.6.3 Identifikasi SI Estimate State-Space Mode..........ccccccevvveveiiieinennnns 10

2.7 Pengukuran Berbasis KOMPULET ..o 10

2.7.1 Metode Chi-SQUAIE ........cceveieieieiieie e 11

2.8 KoNtrol Optimal ..........ccooveiiiiieiiee e 11

2.9 Linear Quadratic Gaussian (LQG) ......ccccevveieiieieeie e 11

2.10 Terkendali dan Teramati .........ccevveveerienieeie e 12

2.10.1 Terkendali (Controllable) ... 12

2.10.2 Teramati (Observable).........c.ccoevviieiiciiciccece e 12

2.11 Performansi Sistem KONtrol..........cccooeiiiiiiiiniinieeee e 13

2.12 LabVIEW 2013.....eeece ettt 14

2.13 Data ACQUISTTION. .....ovieiiiiiiiieiiie et 18

BAB 11l PERANCANGAN DAN IMPLEMENTASI SISTEM........ccccovvivviiiiennn, 20
3.1 Gambaran Umum SISTEM .........ccoiiiiiiieieiiie e 20

3.2 Perancangan dan Realisasi Perangkat Keras...........cccccoovvinininennnnnnnns 22

3.3 Performansi SISTEM ........ccuviieiieiesie e 23

3.4 Perancangan dan Realisasi Perangkat Lunak..............ccccoeevvivieieeieennenn, 24

3.4.1 Identifikasi PIaNt ..........cccoviiiiiiiiiec e 25

3.4.2 Perancangan Kontrol Optimal LQG...........cccoviiiininininiicins 26

3.7 Antar MUK SISTEM .......ooviiiieiece e 30

BAB IV PENGUJIAN DAN ANALISIS .....coooiiiiecceece e 33
4.1 Implementasi Kinerja SIStem ........ccocoiviiiiiiiii i 33

4.2.1 Pengujian Kinerja Tanpa Kendali LQG.............cccoooviviiiiiieiiiecninns 34

4.2.2 Penguji Kinerja Kendali LQG ........ccooiiiiiiiniiieec e 35

4.2 Pegujian Kestabhilan. ... 36

4.3 Pembagian dan ANaliSiS........ccccciieiiiiiiiiiic e 37

BAB YV KESIMPULAN DAN SARAN ......ccooiitiiiect et 38
5.1 KESIMPUIAN ..o 38

0.2 SANAN....ciie ettt 39
DAFTAR PUSTAKA ettt et e e e e annee e XiX

LAMPIRAN A (DATA PENGUJIAN)



LAMPIRAN B (SCHEMATIC DAN HARDWARE)
LAMPIRAN C (DATASHEET )
LAMPIRAN D (PROGRAM )

Xi



