
C ontents
1 Introduction 1

1.1 Problem sta te m en t..................................................................................  1
1.2 Motivation.................................................................................................  1
1.3 Challenges.................................................................................................  2
1.4 Related w o r k ...........................................................................................  3
1.5 Contributions...........................................................................................  5
1.6 Overview....................................................................................................  5
1.7 Author’s papers........................................................................................  8

2 Sparse dictionaries for SR 13
2.1 Introduction..............................................................................................  13
2.2 Model for Sparse S R ...............................................................................  13
2.3 Global Reconstruction Constrain .......................................................... 16
2.4 Training coupled dictionaries................................................................... 17
2.5 Efficient sparse S R ..................................................................................  18

2.5.1 k-SV D ...........................................................................................  19
2.6 Summary and discussion.............................................................................21

3 Anchored Neighborhood Regression 23
3.1 Introduction..................................................................................................23
3.2 Collaborative Norm R elaxation .................................................................24
3.3 Neighborhood Em bedding..........................................................................24
3.4 Summary and discussion.............................................................................26

4 Bayesian approach to  adaptive dictionaries 28
4.1 Introduction..................................................................................................28
4.2 Adaptive Training Set ................................................................................29
4.3 Bayesian Formulation...................................................................................29
4.4 Rejecting Non-Informative R eg ions...........................................................31
4.5 Feature S pace...............................................................................................31
4.6 Summary and discussion.............................................................................32

5 D ense Local Training and Spherical Hashing 33
5.1 Introduction..................................................................................................33
5.2 Linear Regression Fram ew ork....................................................................33

http://d-nb.info/1160726221


5.3 Neighborhoods and tra in in g .......................................................................34
5.4 Search S tra tegy ............................................................................................ 36
5.5 Summary and discussion............................................................................. 38

6 Half-H ypersphere Confinem ent 40
6.1 Introduction.................................................................................................. 40
6.2 Metrics for linear regression.......................................................................40
6.3 Embedding in the Euclidean S p a c e ...........................................................43
6.4 Feature Space and coarse approxim ation..................................................46
6.5 V alidation......................................................................................................48
6.6 Summary and discussion............................................................................. 51

7 N aive Bayes SR  Forest 52
7.1 Introduction...................................................................................................52
7.2 Hierarchical manifold learning....................................................................52
7.3 Antipodality and bimodal t r e e s .................................................................53
7.4 Naive Bayes Super-Resolution F o re s t ........................................................53
7.5 Von Mises-Fisher d istribu tion ....................................................................55
7.6 Local Naive Bayes tree selection.................................................................56
7.7 Validation......................................................................................................56
7.8 Summary and discussion............................................................................. 57

8 D ihedral Sym m etry Collapse 58
8.1 Introduction.................................................................................................. 58
8.2 Reducing the manifold s p a n ....................................................................... 58

8.2.1 Mean subtraction and norm alization........................................... 60
8.2.2 Antipodality...................................................................................... 60
8.2.3 Transformation m odels....................................................................60
8.2.4 Dihedral group in the DCT sp a c e ...................................................61

8.3 Manifold sym m etries................................................................................... 62
8.4 Application to S R ......................................................................................... 64
8.5 Validation......................................................................................................66
8.6 Summary and discussion............................................................................. 66

9 R esults 68
9.1 Methodology ............................................................................................... 68
9.2 Metrics............................................................................................................68

9.2.1 Peak Signal-to-Noise R a tio ..............................................................68
9.2.2 SSIM...................................................................................................70
9.2.3 IFC ...................................................................................................71
9.2.4 T im e...................................................................................................72
9.2.5 Model Size......................................................................................... 73



9.3 D atasets........................................................................................................ 74
9.4 Sparse S R ..................................................................................................... 74
9.5 Anchored Neighborhood Regression...........................................................77
9.6 Adaptive dictionaries...................................................................................79
9.7 Dense Local Training...................................................................................79
9.8 Half Hypersphere Confinement....................................................................85
9.9 Naive Bayes SR F o re s t................................................................................90
9.10 Patch Symmetry C o llapse ..........................................................................90
9.11 Benchmarking...............................................................................................93

10 Conclusions 102
10.1 Future W ork.............................................................................................. 104

Bibliography 106


