Sisgerg Kendali Level Quadruple Tank menggunakan Pengendali PID dioptimasi dengan Algoritma
Hybri

GA-PSO

EDY SANTOSO, Dr.Eng. Ir. Adha Imam Cahyadi, ST., M.Eng., IPM. ; Prof. Ir. Oyas Wahyunggoro, M.T., Ph.D

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI
PERNYATAAN ...ttt e e Error! Bookmark not defined.
PRAKATA ...t Error! Bookmark not defined.
ARTI LAMBANG DAN SINGKATAN ................ Error! Bookmark not defined.
ABSTRACT .ot Error! Bookmark not defined.
INTISARI....oooiiiiei e Error! Bookmark not defined.
I D YN S VAN 2 ) (TR i
DAFTAR GAMBAR ... Error! Bookmark not defined.
DAFTAR TABEL.....oooviiiiii e Error! Bookmark not defined.
BAB I PENDAHULUAN ..o Error! Bookmark not defined.
1.1 Latar Belakang.........ccccocoviiiiiiiiciiiennnns Error! Bookmark not defined.
1.2 Perumusan Masalah ...........ccooooovvvevennnnnnn. Error! Bookmark not defined.
1.3 Tujuan Penelitian ..........cccocevvveiiiiinnnnnnns Error! Bookmark not defined.
1.4 Batasan Penelitian.........cccoooeevveeiivieeennnn. Error! Bookmark not defined.
1.5 Manfaat Penelitian .........ccoooevvvvvvvieevnnnnnnnn, Error! Bookmark not defined.
1.6 Keaslian Penelitian.........cccoeeeveeeeeveeennnnnnnn. Error! Bookmark not defined.

BAB Il TINJAUAN PUSTAKA DAN LANDASAN TEORIError! Bookmark
not defined.

2.1 Tinjauan Pustaka............cccooiiiinincnnnnnnn. Error! Bookmark not defined.
2.2  Landasan Teorl........cccceevivireeiiiineeeesinnen. Error! Bookmark not defined.
2.2.1 Quadruple Tank ............c...ccccoovvevennn. Error! Bookmark not defined.
2.2.2 Pemodelan Matematis.......................... Error! Bookmark not defined.
2.2.3 Genetic AIgorithm..............ccccovvevennnnn. Error! Bookmark not defined.
2.2.4 Particle Swarm Optimization (PSO) ...Error! Bookmark not defined.
2.2.5 PID Controller ..........ccccoevvvvvviinnnnnns Error! Bookmark not defined.
2.2.6 Sistem Fase Minimum dan Non-MinimumError!  Bookmark not
defined.
2.3 HIPOLESIS .vvivriiieiisiieiiieie e Error! Bookmark not defined.
BAB III METODOLOGI .......cc.ooooviiiiiiiiiiieeeeeeieans Error! Bookmark not defined.
3.1 Alatdan Bahan...........ccooevevviiiiiiiiinrinnnnn. Error! Bookmark not defined.
311 Alate Error! Bookmark not defined.
3.1.2 Bahan.....ccccccooviiiiiiiineiiiiiieienn, Error! Bookmark not defined.
3.2 Metodologi Penelitian............c.ccccevvvennnne Error! Bookmark not defined.
3.3 Perancangan Simulasi Sistem Quadruple TankError! Bookmark not
defined.
3.4  Cara AnaliSiS........ccccceeiiiiieeiiiiiiee e, Error! Bookmark not defined.
BAB IV HASIL DAN PEMBAHASAN................ Error! Bookmark not defined.

viii



UNIVERSITAS
GADJAH MADA

Sisgerg Kendali Level Quadruple Tank menggunakan Pengendali PID dioptimasi dengan Algoritma
Hybri

GA-PSO

EDY SANTOSO, Dr.Eng. Ir. Adha Imam Cahyadi, ST., M.Eng., IPM. ; Prof. Ir. Oyas Wahyunggoro, M.T., Ph.D

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

4.1 Hasil Perancangan Blok Diagram Sistem QTP pada Simulink/MATLAB
........................................................................... Error! Bookmark not defined.
4.2 Hasil Optimasi PID Controller Studi Kasus QTP pada Fase Minimum
........................................................................... Error! Bookmark not defined.
4.3 Hasil Optimasi PID Controller Studi Kasus QTP Fase Non-MinimumError!
Bookmark not defined.

BAB V KESIMPULAN DAN SARAN.........c....... Error! Bookmark not defined.
5.1 Kesimpulan ......ccoccoeeviiiiiiienniiiniiieciiiens Error! Bookmark not defined.
IV N Y ¢ | o N Error! Bookmark not defined.

DAFTAR PUSTAKA ..o Error! Bookmark not defined.

LAMPIRAN ...t L-Error! Bookmark not defined.

Lampiran 1. Program Matlab “GA_PSO _PID optimization minimum.m”......L-

Error! Bookmark not defined.

Lampiran 2. Program Matlab “hybrid PID optimization PSO_GA.m”L-Error!
Bookmark not defined.

Lampiran 3. Program Matlab “GA_PSO _PID optimization nmp.m”.. L-Error!

Bookmark not defined.

Lampiran 4. Program Matlab “PSO GA_PID optimization nmp.m” .. L-Error!

Bookmark not defined.

Lampiran 5. Program Matlab “parameter QTS.m ”’L-Error! Bookmark not
defined.

Lampiran 6. Program Matlab “plotResults.m”L-Error! Bookmark not defined.
Lampiran 7. Program Matlab “plotResults nmp.m”L-Error! Bookmark not
defined.

Lampiran 8. Program Matlab “StepInfo.m” ..L-Error! Bookmark not defined.

Lampiran 9. Program Matlab “StepInfo nmp.m”L-Error! Bookmark not
defined.

viiii



