Contents

Acknowledgements iii

Abstract (English/Francais/Deutsch) v

List of figures xi

List of algorithms xiv

List of tables XV

1 Introduction 1

1.1 Learning in High Dimensional Feature Space: Advantages and Challenges . . . 1

1.2 Organization and Contribution ofthisThesis . . . .. ... ............ 3

1.3 Notation . . . . . . . . .t i it e e e e e e e e e e e e e 5

Part I: Boosting in High Dimensional Feature Space 7

2 Influence of the number of Training Examples and Features on Boosting 9

2.1 Introductionandrelatedworks . . . . . . ... .. . . .. e 11

2.1.1 AdaBoOSt . . . . . . e e e e e e e e e e e e e e 11

22 Experiments . ... ... ... .. i e e e e 13

23 ConClUSION . . . . . . i i e e e e e e e e e e e e 19

3 Adaptive Sampling for Large Scale Boosting 21

3.1 Introduction . . . . . . . . i e e e e e e e e e e 23

3.2 Relatedworks . . .. .. .. . i i e e e e e e e e e 23

3.3 Preliminaries . . . . . . . . .. e e e e e e e e e e 25

33.1 StandardBoosting . .. .. ... ... ... .. .. e e 25

3.3.2 Featuresubsets . . . .. ... ... ...t e 26

34 Tasting . .. .. o i e e e e e 26

34.1 Mainalgorithm . .. ... ... ... .. ... . . . i, 26

342 Tastingvariants . . . .. . .. . ... i e e e 27

3.4.3 RelationwithBanditmethods . ........................ 28

3.5 Maximum Adaptive Sampling and Laminating . . . .. ... ............ 29

35.1 Edgeestimation. ................ . ... i 29

ix

Dubout, Charles digitalisiert durch

Object classification and detection in high dimensional feature space IDS Basel/Bern, im Auftrag der

2014 Schweizerischen Nationalbibliothek



Contents

3.5.2 Modelingthetrueedge ..................... ... .....
353 MAS.variants . .. ... .. .. e e e
354 Laminating . .. .. ... ... e
3.6 Experiments . . . . . . .. . ...t e e e e e e e
3.6.1 Features . .. .. ... ... .. e e e
3.6.2 Datasets . ... ... ... .. e e e e e
3.6.3 Uniformsamplingbaselines ..........................
3.6.4 Banditsamplingbaselines. . . .. ... ... ... ..............
365 Results . . ..... ... .. e
37 ConcClusion . . . . ... .. e e e e

Part II: Object Detection in High Dimensional Feature Space

4 Accelerated Evaluation of Linear Object Detectors

4.1 Introduction . . . .. . ... ... e e e
42 Relatedworks . . .. . ... .. .. . e e
4.3 Linear object detectors and Fouriertransform . . . . ... ... ..........
4.3.1 Evaluation of a linear detector asa convolution . . . ............
4.3.2 Leveragingthe Fouriertransform .......................
4.4 Implementationstrategies. . . ... ... ... ... ... e
4.4.1 Patchworks of pyramidscales. . . ... ... .................
4.4.2 Takingadvantageofthecache . ........................
4.5 Experiments . . . . . . . . ... e e e e e e
46 Conclusion . . .. ... ... .. i e e

Accelerated Training of Linear Object Detectors

5.1 IntroductionandrelatedWorks. . . .. ... ... ... ... .. ... . . ... ...

5.2 Evaluation of the gradient of a linear detector as a convolution . . ... ... ..

5.3 Computational cost of the gradient computation . .................

54 Experiments . . . ... .. . . .. . e e e
5.4.1 Implementationdetails . ............................
54.2 Results . ... ... .. .. .. e

55 ConcClusion . . . . ... ... e e e e e

Extensions to the original Deformable Part Model

6.1 Introduction . . . ... ... ... ... e e e

6.2 Relatedworks . . .. . ... ... . .. e e

6.3 Standard DeformablePartModels . . . ... ... ..................

6.4 Additionalfeatures . . ... ... ... ... . . ... e e
6.4.1 Histograms of uniform Local Binary Patterns . . . .. ...........
6.4.2 Colorhistograms . . ............. ... ... . ...
6.43 ExXperiments . . . .. . .. . . . i e e e e e

6.5 Independentpartscaling ................ ... ... . ...,

53

55
57
57
58
59
60
62
62
63
66
67

69
71
71
73
74
75
76
78



Contents

6.5.1 Extensionto3dD . ....... ... .. . ... e 88

6.5.2 Approximation to the generalized distance transform . ....... ... 88

6.5.3 Experiments . .. .. ... .. ... ... e 90

654 Results . ... ... ... .. .. ... . e 92

6.6 Jointappearanceconstraints . . . ... .. ... .. ... 93
6.6.1 Post-scoring(DPM") . ... ... ... ... .. ... .. ... 94

6.6.2 Joint-scoring DPM¥) . . . . .. ... . .. ... 94

663 Learning ... ... ... ... e e e 94

6.6.4 Experiments . ... ... ... ... ... e e 95

6.7 Conclusion . . . . . . ... ... e e 95

7 Summary and Future Directions 97
7.1 DISCUSSION . . . . . . i e e e e e e e 97
7.2 FutureDirections . . . . . . . . . . . . . e e 98

A Proofof Lemma 1 99
B Proof of Theorem 1 101
Bibliography 108
Curriculum Vitae 109



	vtls001739601 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3



