DAFTAR ISI

LEMBAR PENGESAHAN ... ..ottt i
DAFTAR ISH .. a e e e s a e e e e e e e \Y;
DAFTAR GAMBAR. ...ttt a e e e e Vi
BAB | PENDAHULUAN ....coiisnssnsnnsnnsnsnnnnes 1
1.1  Latar Belakang Masalah ............cccccoviiiiiiiiiiice 1
1.2.  Rumusan Masalah ...........ccocoiiiiiiii e 2
1.30 TUJURN .ttt ettt 3
1.4 Manfaat Hasil Penelitian ...........ccocovoiiiieiiie e 3
1.5 Batasan Masalah..........cccoeviiiiiiiii e 4
1.6 Metode Penelitian ..........ccuveiiiieeiiie e 4
1.7 PENGQUNAAN ...t 6
1.8  Jadwal Pelaksanaan..........c.cccccuveeiiieeiiie e 7
[ I 8
TINJAUAN PUSTAKA ettt 8
2.1.1 NEUIOPIASTICILY ....eeevveeeieiie ettt e e srae e enee e 9
2.1.2 Neuro-muskuloskeletal ..o 9
2.2 Activity of Daily Living (ADL) ......oooiiiie e 10
2.2.1 Gerakan Rehabilitasi EKStrimitas Atas ..........cccovvvivveniieinieesiie e 12
2.2.2 Range of Motion (ROM) LeNgan ..........ccccveviieeiiiee e 12
2.3 Penggunaan Teknologi untuk Rehabilitasi Stroke ...........cccccceevivveviveeennnnn. 13
2.3. 1 EXOSKEIBLON ..ottt 14
2.3.2 MOtOr Brushless DC .......ccuiiiiieiiieiiieiee e 15
2.3.3 CYCIOAIal DIIVE ...occiiie et 16
2.4 KeNAALT PID ......oiuiiiiieeet ettt 17
2.4.1 Metode Ziegler-NiChOIS ...........cccvveiiii i 18
BAB T oot 19
RANCANGAN SISTEM .....oiiiiiiiiieit et 19
3.1, DESAIN SISTEM ...ttt 19
3. 1.1 SiStEM PENEIILE ..c.vvieiie e 20
3.1.2. Diagram BIOK .......ccoviiiiiiiiic e 20
3.1.3. FUNQGST AN FIIUT ..o 22



3.2, Desain Perangkat Keras ..........cccveiiiieiiiieiiiie i seee e 25

3.2.1 CYClOIal DIIVE ...t 27
3.2.2. Spesifikasi KOMPONEN ......oooiiiiiiiiieiie e 30
3.2.2.1. MOLOI BLDC ...t 30
3.2.22 ESC CONTROLLER........cciiiiiiece ettt 31
3.2.2.3 MIKroKoNntroler Master...........cccveiiieeiiiie e 32
3.2.2.4 MIKroKontroler SIaVe ...........cooviveiiiecee e 33
3.3.  Desain Perangkat LUNaK ..........cccooiiiiiiiiieniiicseeeee e 34
3.3.1 FIOWCHAIT SISTEM ...t 35
3.3.2 FLOWCHART PROSES KERJA JOINT ..oovviieiiiieee e 35
3.3.2 FLOWCHART SISTEM SENDI BAHU ........ccoooiiiiiee e 37
3.4 SPeSifikasi SUD-SISTEM .......cciiiieiiiee e 40
3.4.1 Sub-sistem kendali MOtOr...........cccoeviiieiiiie e 40
3.4.2 Sub-sistem pembacaan POSISI MOTOT...........cciviirieiriieiiee e 41
3.4.3 Sub-sistem interaksi PENGGUNA........ccureiiireeiieeeireeeeireesieeesreeeseee e 42
BAB IV ettt 44
HASIL DAN ANALISIS ..ot 44
4.1 Hasil Implementasi Desain Alat............ccccoovveiiiieiiie e 44
4.2 PeNGUJIAN SISTEIM .....uviiiiiee it ectiee et e et e et e et e e e e e s e e saeaeanes 44
4.2.1 Kalibrasi dan pengujian Sensor €NCOEN ..........cc.covvreeiiureesieeesireeesiieeeanns 45
4.2.2.1 Pembacaan ENCOUEN .........c.coiuiiiiieiiieiie et 46
4.2.2.2 Kalibrasi ENCOUET .........ccviiiiiiiiiiiiescee e 49
4.2.2 Pengujian Motor BLDC dan Cyclodial Drive...........cccccceeviveeiiieeciiieee, 53
4.2.3 Pengujian KONtrol PID........cccvviiiiie e 56
4.3 Hasil Pengujian dan Analisis ..........cccccviieiiiieiiin e 61
BAB V KESIMPULAN DAN SARAN .......ooiiiiiitee e 63
5.1 KESIMPUIAN ...t 63
0.2 SANAN ..ttt e e 64
DAFTAR PUSTAKA ..ttt 65



	DAFTAR ISI

