CONTENTS

APPROVAL PAGE ...ttt st s s i
SELF DECLARATION AGAINST PLAGIARISM.......cocvviiiiiiiiiiniciiniren e ii
ABSTRACT ..ottt iii
CONTENTS ... e e s bbb s e sa s iv
LIST OF FIGURES ...ttt st sttt sre e n e s n e sme e vi
LIST OF TABELS ...ttt ettt st st s ne e sneene e vii
LIST OF NOTATION .....oooiiiiiiiiiiiictii et s s s viii
ACIEVEMENT .....ooiiiiiiiiiit e e s e ix
INTRODUCTION ..ottt ettt sttt st ea e s bt s e se s st e s e sreeme e resreeneennesaeeneene 1
1.1 BACK@IOUNA.....coiiiiiieiieeeee e e s st 1
1.2 Problem IdentifiCation .........cooveieiiieriee ettt st e s e e ne e e sareeeanes 2
1.3 ODJECLIVE. ¢ttt ettt ettt sttt ettt b e bt s bt sttt et e e s bt e s b e sanesare e bt e reenneennees 3
1.4 SCOPE OF WOTK ...ttt et sr e b e snees 3
1.5 Research MEthOd .......c.c.eiiiiiiiiee et e e 4
1.6 StUCTUTE Of TRESIS 1.uvveerreeeieeeiiee ettt ste e st e s e e sst e e sbe e e sareesareeeneeesareeeanes 4
CHAPTER 2.ttt e s s e a e s 5
2.1 Wireless Body Area NEetWOTK......c.cuciviiiiiiiiiiiiiineeeeee et 5
2.2 Capsule ENAOSCOPY ...veeveeiieniiiriienieeieete ettt sttt ettt st st st e b e s e smeesmeeenseenneens 6
2.3 Phantom and Electrical PrOPErties.......ccoovviiioiiiiieniienieieeree e 7
2.4 MICTOSIIP ANEINA. ....eiiiiiiiirietieieeeeese ettt ettt sre s re s re e r e e sme e s e e s e e eneeneenneens 8
2.5 Impulse Radio Ultra Wideband ...........ccceeiieiiiniiiiiniiieieeree et 8
2.6 Linear REGIESSION .......eevieiiiriiiiiieiiie ettt ettt et st b et e b e s e sme e e eseenneens 9
DESIGN AND SIMULATION ......ccoiiiiiiiiiniiiii ittt 11
3.1 Study of WCE SPeCifiCation........c.cceruiriiiriiiiiriiiienieeneesee e 13
3.1.1 WCE Pill in SIMUIATION ...eovvviiiiiieiiieeiie ettt s e e 13
3.1.2 Environment of WCE ........cccociiiiiiiiiiniiiiiniic e 14
3.1.3 Requirements of The ANtENNA........cceeveiiieriiriiiie e 15

3.2 ANteNNa DESIZI ..cuvvieiiiiiiiieiieecee e e 16
3.2.1 Atenna Materials and Feeding Techniques...........cccccovviriiiiiiniincnicieeeeeeeeeee, 16
3.2.2 Initial Design for ANalYSIS.......ccovervuiriiriieiieeeeece e 16

3.3 Simulation and Validation ..........c.ccecviniiiiiiiiiiiiiicii e 17



3.3.1 Phantom and Capsule ..........cooceeriiiiiiiiiiiieiececee s 17

3.3.2 ANalySis SCENATIO c..eeeuviiiiiiieiieiie ettt st et 17
3.3.3 Validation SCENATIO ..c...eeiveereerieeriiieie ettt sttt sttt st b e e e b e sreesaeesane e 18
3.3.4 Validation PrOCESS ......c.eeiuieriieniiiiiieieeieesee sttt st st s e 20
RESULT ettt ettt ettt et e h e s h e e s at e st e e bt e bt e bt e sheesateeateeabe e beesaeesaeesanesaneeane 23
4.1 Linear Regression OULPUL.........ccveiuiiiiiiiieiieniesee e e e e 23
4.2 Validation RESUIL.........cooiiiiiiiieiieeeee ettt s 26
4.2.1 GAIN VAU ..ottt ettt st sttt s b et esb e s e e st et e ere e 26
4.2.2 Radiation PAtLern .......cccueeiiiiiiiiiiieeieettesieeste ettt sttt s re e 28
CONCLUSION ..ttt sttt ettt e sh e sh e e sate s abe s bt e bt e eat e saeesaeeeateeabeebeesbeesaeesanesaseeane 31
BIBLIOGRAPHY ...ttt ettt st st st b e e b et s ae e st teebe e be e sae e saeesatesaneeane 32
APPEINDIX A ..ottt ettt st st st ettt et ettt et e b bt e nheesanesane e 33
APPEINDIX Bi....oiiiieiie ettt st st ettt ettt e r e a e nae e sane s ane e 36
APPEINDIX C ...ttt ettt st st sttt b et e s b e st et e et e et e e nbeenaeesanesane e 41



