TABLE OF CONTENTS

CERTIFICATE . ..ottt sttt sttt eene e iii
DECLARATION BY THE CANDIDATE ...ttt Vv
COPYRIGHT TRANSFER CERTIFICATE ..ottt vii
ACKNOWIEAGEMENTS ... et ns IX
TabIe Of CONTENTS ...t re e Xi
TS o) B T 10 ] S TP il
LISt OF TaDIES ... e XV
LiSt OF ADDFEVIALIONS ..ot bbb Xvii
LiSt OF SYMDOIS ..o s XiX
PREFACE ...ttt sttt sttt b bt bbbt bRt h et b e b bbbttt XXi
Chapter 1 2 INTrodUCTION ......ocviiiecece e es 1
I [ £ To [F i { [ o PSPPSR 1
1.2. OVEIVIEW OF IMIR L. ...ttt 1
1.3. Motivation of the WOIK ..........oooiiiii e 5
1.4. ODJeCtiVe OF the TRESIS ....c.eeiieiecie et 7
1.5. Contributions t0 the ThESIS ........couiiiiiie e 8
1.6. OUtling OF the THESIS....c..iiiiiiee e 9
Chapter 2 : Theoretical BacKground ............cccccceviieiiiiiiiece e 11
yZ20 I oo L1 T £ o]  H PRSP 11
2.2. Noise patterns iN MR IMAGES......ccueruiiiirieieiie et 13
2.3. Literature Survey of MRI restoration and enhancement methods...........c...cc......... 16
2.3.1. FIltering @pProach .....c..eo oo 17
2.3.2. Transform domain approach..........cooeviiiii i e 21
2.3.3. Statistical aQPPrOaCh. .. ..o e 23
2.4, Dataset DESCIIPTION. .. ...ttt ittt e e e e e e e et e e e e e 29
2.5. PerformanCe MEASUIES. ... ...ttt et et e et e e e et e et e e e e e 30
2.6, CONCIUSIONS.....cviiiitietieiee bbbttt b bbbt bbb ene s 32
Chapter 3 : Design and development of nonlinear PDE based filters for restoration
and enhancement OF MR IMAQGES........coiiiiiiieiirie et 33
3L INEFOTUCTION. ...ttt bbbttt bbbt 33
3.2, BACKGIOUNG......c.oiiiiiiee ettt e re e te e e nraene s 35
3.3. An efficient PDE-Based nonlinear filter adapted to Rician noise for restoration and

enhancement of magnetic reSONANCE IMAYES .....ccvviverrerireierieseeeeseesee e sree e eeeseeseeas 36
3.3.1. Methods and MOGEIS...........coiiiiiiiiicieee s 37



3.3.2. RESUILS and iSCUSSIONS ......c.vveiiieiiee ittt eiee ettt st be e e saa e 40
3.4. Modified complex diffusion based nonlinear filter for restoration and enhancement

Of MAGNELIC rESONANCE IMAJES. . ..veiveetiereerieesieeteeteeste e e steeste et e st e ee e e steeseesreeseeaneesreas 48
3.4.1. Methods AN MOUEIS ......ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeenens 48
3.4.2. RESUILS AN QISCUSSIONS ....eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeneeenens 51
3.5, CONCIUSIONS ...ttt e et e e e e e e ee e e e e e e e eeeeeeenennenenennnnns 59
Chapter 4 : Orientation Dependent Anisotropic Adaptive Fuzzy Diffusion Based
Filter For Restoration And Enhancement Of MRI.......coooo oo, 61
A I OUUCTION .t snmn e e mmmennns 61
A = - Tod (o ] £ 111 o E TSR UPR 64
4.3, METNO ANA IMOUBIS......eeeeeeeeeeeeeeee s nnenenens 66
4.4, ReSUltS and DiSCUSSION ... ...t e et e e e e e e e e e e (2
A5, CONCIUSIONS ..ottt ettt et e e e e e e e e et e e e e e e e e e e et ereeeeenannennes 78

Chapter 5 : A PDE-based general framework adapted to Rayleigh’s, Rician’s and
Gaussian’s distributed noise for restoration and enhancement of magnetic

FESONANCE IMAGES ....vveveeteetreeteeeteeresteesteeeesteesteaeesbeesbeeseesbeesbeessesteesseessesseebeaseesraenseanns 79
Lo I 01 (o o [ [o3 £ o] WRTUPREU TR TSR R TR 79
B2  REIALEH WOTK ..o ettt e e e e e e e e e es 81

5.3. Method and MOGEIS. ... oo e e e e 083
5.4, Results and DiSCUSSION ... ...n e e e e e e e e et 90

5.5, CONCIUSIONS ...ttt bbbt 100
Chapter 6 : Conclusion and FULUIe WOFK ..........ccccoveeiiieneeie e 101
B.1. CONCIUSIONS ...ttt bbb bbbt n s 101
6.2. Suggestions for FUtUre RESEAICN ..........cceiveieiiese e 103
RETEIENCES ...ttt bbbttt e e 105
List of Papers Published /Presented /Communicated...........cccoovviiieniienieennnenninnn 116

xii



