PENENTUAN KURVA KEMIRINGAN SKOLIOSIS SECARA OTOMATIS PADA CITRA X-RAY SKOLIOSIS
BERBASIS TEMPLATE

MATCHING DAN POLAR SIGNATURE

BAGUS ADHI KUSUMA, Hanung Adi Nugroho, S.T., M.E.,Ph.D ; Dr.Eng. Sunu Wibirama, S.T., M.Eng.

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI
HALAMAN JUDUL. ...ttt i
HALAMAN PENGESAHAN . ....cootitiitites ettt il
PERNYATAAN ...ttt sttt et sttt sttt il
PRAKATA . ..ottt sttt et et be et eeaeesteenteeneeseenseeneenes 1\
ARTI LAMBANG DAN SINGKATAN ..ottt vi
ABSTRACT ...ttt sttt ettt et vii
INTISARI ...ttt ettt s b e te s e nseenee e viii
DAFTAR ISttt ettt ettt e es ix
DAFTAR GAMBAR ...ttt Xi
DAFTAR TABEL......ooiiiiiiieeee ettt xiii
BABI PENDAHULUAN ......ooiiiiieitteeee sttt ettt ae e enseeneens 1
1.1 Latar BelaKang.........ccooiiiiieiiiiiieiiecceee et 1
1.2 Perumusan masalah..........ccoooiiiiiiiiiiiiiiceee e 4
1.3 Keaslian penelitian..........ccceevieeiieriieiiiieiienie et 5
1.4 Tujuan Penelitian ..........ccccveeeiiieiiieeciie et et 6
1.5 Manfaat Penelitian ........c.cooeiieiiiiiiniiniiieeececeeeee e 6
BAB II TINJAUAN PUSTAKA DAN LANDASAN TEORI.......cccccoiriiriernne 7
2.1 Tinjauan Pustaka .........c.ccccoiieiiiieiiiieeie et 7
2.2 Landasan TeOTT .....ccevieiiriinieiieriieieete et 10
2.2.1 Anatomi Tulang Belakang (Spine) .........cccoeeeevieeeiiieiiieeieeeeeee e 10
2.2.2 SKOOSIS vttt sttt ettt ettt ettt 12
2.2.3 Citra X-Tay (RONIZEM) ....ecccuveeeiieeeieeeeieeeeieeeeieeesaeeesiseeessaeessaeesseeesnseens 15
2.2.4 Deteksi Dini SKOIOSIS .....eeruiieiieriieeiieeie ettt 17
2.2.5 Citra DIgital......ceeeceiieeiiiecie et e 21
2.2.6 Transformasi Citra RGB ke Grayscale .............cccoccovevvievcieniencieniene. 21
2.2.3 Template MAICHING ..........cc.ooeeceeeeieeeiieeeie et saae e 22
2.2.4 Sum of Squared Difference (SSD) .......cccoecueeiiiiiiniiiiieeieecieeeeeie e 23
2.2.5 Normalized Cross Correlation (NCC) .......cccoveevvieesieeeiieeecieeeieeeeeenn 24
2.2.6 Transformasi POLAT ............cccoevevieiieiinieiiieseee et 24
2.2.7 Operasi Ketetanggaan............cccueevvuieeeiiieeniieeniieeeieeesreeeeneeesneeesseeesnneens 25
2.2.8 Curve Fitting Polinomial.............ccoooveiviiiiiiiniiiiiiieccece e 26
2.2.9 Charge Particle Model (CPM)........ccoovieeiiieiieeeeeeeee e 27
2.3 HIPOLESIS weeeurieiieeiieiieeieeeite et site et e st e et eseae e bt e sseeenbeesabeenseessseensaesnseans 33

iX



PENENTUAN KURVA KEMIRINGAN SKOLIOSIS SECARA OTOMATIS PADA CITRA X-RAY SKOLIOSIS
BERBASIS TEMPLATE

MATCHING DAN POLAR SIGNATURE

BAGUS ADHI KUSUMA, Hanung Adi Nugroho, S.T., M.E.,Ph.D ; Dr.Eng. Sunu Wibirama, S.T., M.Eng.

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

BAB III METODOLOGI .......cooiiiiiieeieeeeee ettt 34
3.1 Alatdan Bahan ... 34

0 S O - | SRS 34

3.1.2 0 Bahan..oocoiiiiiciee e e 34

3.2 Jalannya Penelitian..........ccccocvuveiiiieeiiieiiieeciie e 34
3.3 Perancangan SiStEIM ........cccueeuieriierieeniienieeiieeieeieesveeaeeeeeeeeeseeeensee e 36
3.3.1 Transformasi RGB ke Grayscale............ccccocueeecviiiceeeciiieniieeeineen, 37
3.3.2  Menentukan Template..............ccueeoueeeeieniencieeiieeiieniie e 38
3.3.3  Subdivision CITA........cceeeeueeeiiieeciee e eceeeeiee et eesaeeeiaeeeseeessee e 39
3.3.4  Sum of Squared Difference .............ccocoueveeecieeiienieeiieeiieeiesieeeeens 39
3.3.5  Polar Signature dan Normalized Cross Correlation........................... 40
3.3.6  Curve Fitting Polinomial ..............cccoeviiiiiiniiiiniiniieeceeeee e 42
3.4 Cara ANAlISIS c..eeeiuiiiiieiie e 43
BAB IV HASIL DAN PEMBAHASAN.......oootiiitieteeee et 47
4.1 Pengujian SSD Template Matching ..............cccooceeeeeeceeeceeneeeiienieeeenns 47
4.1.1  Hasil Penelitian SSD Template Matching...............ccceeeveeecveeecnenennne. 47
4.2 Pendekatan Menggunakan Metode Polar Template Matching ............... 51
4.2.1  Hasil Penelitian Polar Signature .............ccccoeeecueeeecueeeeveeenceeencreeennne 52
4.3 Perbandingan SSD dan Polar Signature................cccceeeeeevcveecevenvennnnn. 56
4.3.1 Perbandingan Tingkat Keberhasilan............c.ccccceevviieniiieniieeniienee, 56
4.3.2  Perbandingan Kurva Kemiringan SKoliosis...........ccceeevverieniieniiennnn. 57
4.4 Kelebihan dan Kekurangan Metode SSD dan Polar Signature.............. 60
4.4.1 Kelebihan dan Kekurangan SSD ........cccccoviiiiiiiiiiniieiiieieeieeiieeee 60
4.4.3 Kelebihan dan Kekurangan Polar Signature ................cceevevvveeuennne.. 60
4.5 Perbandingan SSD dan CPM........cccccooiiiiiiiiiiiniiiieeeeeeeeee e 61
4.5.1 Gaya Lorentz Pada CPM ........cccoviiiiiieiieeeeeeeeeeee e 62
4.5.2  Pergerakan Partikel Pada CPM........c.cccooeviiiiniiiiiiiieieeeceeeeee 64
4.5.3  Perbandingan Hasil SSD dengan CPM.............ccccoeviiiiviiiicciieeeeee, 65
BAB V KESIMPULAN DAN SARAN .....cocttiiiiintieneeeee et 67
5.1 KeSIMPUIAN ....veiiiiiieiie ettt e enee e 67
5.2 SATAN ..eiiiiiiiiee e 68
DAFTAR PUSTAKA ...ttt sttt 69
LAMPIRAN ...ttt ettt ettt e e s e et e et e s et enbeeneesaeenseeneens L



