UNIVERSITAS

CONVOLUTIONAL NEURAL NETWORK WITH ADAPTIVE BOOSTING ALGORITHM FOR BREAST
CANCER MAMMOGRAPHY

DETECTION

ADAM REZKY TRI ANUGERAH, Wahyono, S.Kom., Ph.D.

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

TABLE OF CONTENTS

ABSTRACT .ttt sttt ettt ettt sttt sae b et I
INTISARI ...ttt sttt sttt ettt e be et st be s II
PLAGIARISM STATEMENT ...ttt 1
TABLE OF CONTENTS ..ottt v
LIST OF TABLES. ... .ottt VII
LIST OF FIGURES ..ottt VIII
CHAPTER Lot sttt 1
1.1.  Research Background ............ccccooriiiiiiiniieiieieceece e 1
1.2, Research Problem ..........cocoviiiiiiiiiiiiiceeeeee e 4
1.3, Research ODJECHIVE ....cc.eeevieiiieiieiie ettt s 4
1.4, ReESCAICh SCOPES ..oooveiiiiieiieieeeee et et 4
1.5.  Research Advantage ........cccoevieviieiiieiiiecie et e 4
1.6.  Research SyStematiC .......cceeriiiiiieiieeiiecie ettt 5
CHAPTER I ..ottt st st st s 6
CHAPTER T ..ottt sttt 11
3.1. Breast Cancer MammoOgraphy ..........ccceecveeeiierieeiiienieeiiiesie et sveeiee e eieeseeeens 11
3.2. Computer-Assisted Diagnosis (CAD) ......ccoueeriiiiiiiiieieeieeeeee e 12
3.3. Convolutional Neural NetWork..........ccccccuieciiiriiiiieiiieiieeieeeeee e 12
B4 VGG 10 et ettt 14
3.5 INCEPLION VA4 .ottt ettt et s e et essbeeneeeaaaens 15
3.6, RESINEES0....eiiiiiiee ettt e 17
3.7. Ensemble Learning .........cccoeoueeiieniieiiiiecie ettt ettt ettt e e e saaaens 18
3.8 BOOSHINE ...ttt ettt et ettt e st e et e enbeeteeenaaens 19



CONVOLUTIONAL NEURAL NETWORK WITH ADAPTIVE BOOSTING ALGORITHM FOR BREAST
CANCER MAMMOGRAPHY

DETECTION

ADAM REZKY TRI ANUGERAH, Wahyono, S.Kom., Ph.D.

Gli\I\[I)lJXFPIRI%I];\ADSA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/
3.9. Adaptive BOOSTING .....ccuviiiieiiieiieiie ettt ettt ettt e s e eseesaaaens 20
3.10. Classification METIICS ...c...evueeuerieriieieniienieeie ettt ettt ettt 21
3.10.1. ConfuSION MaALIIX ....eeuveriiiiieieeiierieeie ettt ettt 21
3.10.2. ACCUTACY SCOTE ....eieiiieiiiieieiiie et te et e et e ettt e et e e st e et ee e aaeesbteesnaaeesaneeenanes 22
31030 PIECISION ..uiiiiiieiieiieeiteete ettt ettt ettt sttt ettt st e b ennes 23
3.10.4. RECAIL ...t 23
30,5 FoSCOTE ...ttt sttt 24
CHAPTER IV ottt 25
4.1. Research DEeSCIIPHON ......ecuvieiieriieeiieiie ettt ettt ettt steeaeesbeeseeeneaens 25
4.2, Data ACQUISTEION ...eevvvieiiieiieeiieeiie et esiee et ette et e st e eaeesteeesbeenteesnbeeseesnseeseesnsaens 26
4.2.1 Data Acquisition of MIAS Dataset..........cccceevueerieeiiienieeieerieeieeee e 26
4.2.2. Data Acquisition of CBIS-DDSM Dataset ...........ccoceevuerieneeneniienenienieneenne. 27
4.2.3. Data Acquisition of INbreast Dataset ...........cccoccueeiierieeiienieeiieieeieeiee e 28
4.3. Model ATCRItECLUIE .......evueetiiiieiieieeieseee ettt 30
4.3.1. Model Architecture of VGG-16.......cccoeviriiniiniiriiniieieiieneeceeeseeeeeeees 30
4.3.2. Model Architecture of RESNEtS0........ccceviiriiiiiniiniiiecieeeeeeereee e 31
4.3.3. Model Architecture of Inception V4..........cocuieviieiiieniieiieie e 32
4.3.4. Data Pre-ProCeSSING......c..ecouiiiiieiieiieeiieciie ettt ettt iee e eseeeneeens 33
4.3.5. Data SPITING .....eeiiiieiieeiie ettt ettt ettt et et e st e e aeesebeesaesnaeens 36
4.3.6. Initialisation of the Models ..........coceriiiiriiniiiiieeeee 37
4.3.7. Training of the Models with Training Data...........c.cccceveiieniiiniiieniiniieieeee 37
4.3.8. FEature SElECtION. .......evuiiriiriiriieiieiesieeeete ettt 38
4.3.9. Initialisation of Adaptive BOOStING.........cccveiiiiriieiiiiieeieeeeeieeee e 38
4.4. Evaluation ProCedUure...........cocueriiiieiinieieiiesiceeeescee e 38
4.4.1. Model Validation ..........coouerierieniieiienieieneesiceeee ettt 38
4.4.2. Validation StrateY ......cccveeeuierieeiiieiieeieeriie et et eieesiteeteesteesbeesaeesbeeseesneeens 39



CONVOLUTIONAL NEURAL NETWORK WITH ADAPTIVE BOOSTING ALGORITHM FOR BREAST
CANCER MAMMOGRAPHY

DETECTION

ADAM REZKY TRI ANUGERAH, Wahyono, S.Kom., Ph.D.

Gli\I\[I)lJXFPIRI%I];\ADSA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/
4.4.3. Model COMPATISON .....eeviieiieiieeiieiieetteite et estteeteesteeesbeenteessbeeaeessseeseesnseens 39
CHAPTER V oottt bt 40
5.1. Research ENVITONMENT.........coiiiiiiiniiiiiiiniteteeitesieee ettt 40
5.2. IMPOTtING LADTATIES ...ccuvveeiiieiieeiieiie ettt ettt ettt ae et eseveeseesaaaens 40
5.3. Dataset INTtialiSAtiOn ........covevueeiiirienieieiieseeee et 42
5.3.1. Dataset Pre-ProCesSing .........ccuevieiiiiiiieeiienieeiieeeieette et sveeveesveeaeesaaeens 43
5.3.2. Dataset SEZMENTATION ......cceeevieriieeiieriieeieeeie et e ete et eseteeteesaeebeesebeeseesaeaens 45
5.3.3. Dataset SPIHNG......ccoveeiiieiieeiierie ettt ettt ettt et sae et eseaeeseesaaaens 46
5.4. Model BUILAING .....cccviiiiieiieiecieee ettt e 47
5.5. Model EValUAtION. .....couiiiiiiiiieieeieieeeee ettt 50
5.6. Adaptive Boosting InitialiSation ...........ccceeeeuierireiiienieeiienie et 51
5.7. Model Evaluation with Adaptive BoOStINg .........cccccueeviiiniiiiieiiieiieeieeeeene 52
5.8. Program Availability .........cccccoeoiiiiiiiiiiiiiciiee e 53
CHAPTER V.ot 54
6.4. CNN MoOdel TralNing.......c.coecueeeuierieeiienieeiiesieeieeeeeesteesereesteesaeebeeseseenseesaeaens 57
6.1.3. CNN MOl TESTING ...ecuvieiieeiieiieeiieciieeiteste et eiee et e sreeteesee e bt e sebeeseesaeaens 61
6.2.2. Individual CNN with Adaptive BoOSting ...........ccccueevvieriienieniieienieeieeeens 65
CHAPTER VL ..ottt 76
7.1 CONCIUSION .ttt sttt sttt et sttt et st e b ennes 76
7.2, FULUIE WOTK .ottt 76
REFERENCES ......ootiiiiiiieeeee ettt sttt 78

VI



