DAFTAR ISl

LEMBAR PERNYATAAN ORISINALITAS ... i
LEMBAR PENGESAHAN ... .ot I
ABSTRAK ettt b e i
ABSTRACT ettt sre e nnee s \Y
UCAPAN TERIMAKASIH. ... s vi
KATA PENGANTAR ...ttt viii
DAFTAR IS .ot iX
DAFTAR GAMBAR ...t Xiii
DAFTAR TABEL ... XV
DAFTAR ISTILAH ..o XVii
DAFTAR SINGKATAN ...t XViii
BAB | PENDAHULUAN ...t 1
1.1. Latar Belakang Masalah............cccoeiiiiiiiiniiiice 1
1.2, Rumusan Masalah ... 3
1.3, Tujuan dan Manfaat ... 3
1.4, Batasan Masalah............cccooiiiiiiii 4
1.5, Metode Penelitian ..o 4
BAB I TINJAUAN PUSTAKA . ..t 5
2.1, Desain KoNSeP SOIUSH .....cceiiiiiiiiiiieiceies e 5
2.2, POSTUE K@KI ..o 6
2.2.  Metode Pengujian PoStur Kaki ..o 9
2.2. 1. UNE=PIANAT ... 9
2.2.2. MU = PlANAK .....oiiiiiie e 10
2.2.3.  Foot Posture INdex-6 (FPI-6) ........ccccoociiiniininiieee e 11
2.3.  Citra Morfologi Kaki .........ccooiiiiiiiiiieesee s 13
2.3.1.  Morfologi Kaki Dua DIMENSI .......cccceririririnieieiene e 15
2.3.2. Morfologi Kaki Tiga DIMENSI .......cccoeeiiiiiiniiieieie e 16
2.3.3.  Photogrammetry........ccccoiieiiiiiie e 17



2.4, EKSIFAKSE FITUL ..ot 21

2.4.1.  SegmMentasi Citra ........cccooveiieeiiiie e 22
2.4.2.  Image SMOOthING ........cccoeiiiieiece e 24
2.5.3.  FIlliINg HOIES.....ccoeieeeee e 25
2.5.4.  CaNNY EAQES.....cciviieiiei e 25
2.5.5. Remove Background ............cccccveieiieiiiiicieee e 26
2.6.  Sistem MeKatronik ..........ccooviiiiiiiiicec s 26
2.6.1.  KAMEIA ..o 27
2.6.2.  AKEUBLOT ....oiiiiiiiieecc e 27
2.6.3.  CAtU DAYa ......cooiiiiiiiie e 28
2.6.4.  DIIVEIr MOTOK ..o 29
2.6.5.  Board Microcontroller ... 29
2.6.6.  REIAY .o 30
BAB 111 PERANCANGAN SISTEM ..o 31
3.1, DESAIN SISTEIM ...t 31
3.2, AKUISISE DA ..o 33
3.3, IMage Pre-ProCesSiNg........ccccueiieiieieiieesie e se et 34
3.4, IMage ProCeSSING.......c.ciiieiiiieitiesie et se e se et 35
3.5, REKONSIIUKSE 3D ....coiiiiiiiiiiiiiiicieiesie e 39
3.6, EKSEraksi FItUK .......coooiiiiiiiccee e 40
3.6.1.  ANalisis KFIteria 1 .......cooioiiiiiieiieieeceeee e 41
3.6.2.  ANaliSiS KIIteria 2 ......cccooiiiiieieisieseeee e 43
3.6.3.  ANalisis KIiteria 3 ... 45
3.6.4.  ANAliSIS KIItEria 4 .....ccooviiiiiiieeeee e 48
3.6.5.  ANaliSisS KIiteria 5 .....cccooiiiiiiiiieieees e 50
3.6.6.  ANAliSiS KIIteria 6 ......ccceiviiiiiiiieieie e 52
37, KKUANTISASE...viviiii sttt bbb 54
3.7.1.  Kuantisasi KFteria L. 54



3.7.2.  KUANTISAST KETTEIIA 2. .o eee e 55

3.7.3.  Kuantisasi KFiteria 3 ..o 56
3.7.4.  Kuantisasi Kriteria 4........ccoovereiiiiiieineeieseee e 56
3.7.5.  Kuantisasi Kriteria b........ccooviriiiiiiiicisee e 57
3.7.6.  Kuantisasi Kriteria 6.........cccccooereiiiiieiiiinincisseeeseeeses 58
3.8. Rancangan GUI ........ccoo i 58
3.9.  Rancangan SOTtWANE ..........ccocoreiiiiiieiree e 60
3.10. Parameter Uji.....cccccvciiieeie et 62
3.10.1. Pengujian Desain MeKatronik .............ccccocevvivieiieiieic e, 62
3.10.2. Pengujian ISO Kamera..........ccceveiieiieiiieieesie e ste e 63
3.10.3. Pengujian Otsu Thresholding.........cccccveveviveiiiieiicse e 63
3.10.4. Pengujian Canny Edge.........cccocviviiiciiiie e 63
3.10.5. Pengujian Error SISTEM........ccoviiiiiiiiniiesisieee e 63
BAB IV HASIL DAN ANALISIS ... 65
4.1.  Hasil Desain MeKatronik ...........ccoceveiiiniiiiiiec e 65
4.2.  Pengujian Desain MeKatroniK...........ccccccoovviciieiiivieiecce e 66
4.2.1. Pengujian Jarak Minimal Kamera Terbaik...........c..c...ccceovenen. 66
4.2.2.  Pengujian Kecepatan Kamera...........ccccovveviivieieeiecie e 70
4.2.3. Pengujian Tinggi Kamera Terhadap Alas Pijakan Objek........ 73
4.2.4. Pengujian Sudut Pengambilan Video Kamera..............c..c........ 75
4.3.  Pengujian ISO Kamera........ccocooiiiiiiiiiiie s 78
4.4.  Pengujian Otsu Thresholding.........ccccooeiiiiiiiiiiiice e 79
4.4.1. Pengujian Otsu Thresholding Citra Kaki Bagian Belakang...... 80
4.4.2.  Pengujian Otsu Thresholding Citra Bagian Samping ................ 83
4.5.  Pengujian Canny Edge .......ccooiiiiiiiiiiie e 85
45.1. Pengujian Canny edge Bagian Kaki Belakang...............cc.coeeee. 86
45.2. Pengujian Canny edge Bagian Kaki Samping ............ccccocvvvnnns 87

4.6. Penentuan Postur Kaki Partisipan Menggunakan Nilai Kemiringan
SUAUL CalCANEBUS ..o 90

Xi



4.7. Penentuan Aturan Kuantisasi FPI-6 ........cooooooooe e 92

4.7.1.  Aturan Kuantisasi Kriteria L .........cccoviiiniiniinineinc e 92
4.7.2.  Aturan Kuantisasi KFiteria 2 .........cccoovviincinineneinc e 93
4.7.3. Aturan Kuantisasi Kriteria 3 .........cccovvniniiniineiein e 94
4.7.4. Aturan Kuantisasi Kriteria 4 ..o 95
4.7.5. Aturan Kuantisasi Kriteria 5 .........cccoovviiniiiiniieinee 96
4.7.6. Aturan Kuantisasi Kriteria 6 .........cccooevviincininiieinc e 96
4.8. Pengujian Data Kaki Menggunakan Metode FPI-6.......................... 97
4.8.1. Pengujian Metode FPI-6 Untuk 30 data referensi ..................... 98
4.8.2. Pengujian Metode FPI1-6 Untuk 10 data Uji........ccccceevuvrverirnnnnne. 99
BAB V SIMPULAN DAN SARAN ..o 102
5.1, SIMPUIAN......ooi e 102
5.2, SAFAN ....oiiiiie e 103
DAFTAR PUSTAKA .ttt 104
LAMPIRAN . ...ttt 108

Xii



