: 9

Chapter 1............................................................................................................................13 Introduction 13

1.1 What is system classification? .......................................................................................... 13 1.2 The applications of system classification.......................................................................... 15 1.3 The assumptions of OMEGA............................................................................................ 16 1.4 Related fields..................................................................................................................... 18 1.5 The system classification approaches ............................................................................... 19 1.6 Thesis outline: ................................................................................................................... 22 1.7 *: Hidden Markov Model (HMM) .................................................................................... 23

Chapter 2............................................................................................................................27 Memory-based System Classification 27

2.1 Likelihood Analysis .......................................................................................................... 27 2.2 Hypothesis Testing............................................................................................................ 32 2.3 Efficiency Issues ............................................................................................................... 35 2.4 Pre-processing................................................................................................................... 37 2.5 Memory-based learning .................................................................................................... 40 2.6 Summary ........................................................................................................................... 48

Chapter 3............................................................................................................................49 Tennis Style Detection 49

3.1 Experimental Design ........................................................................................................ 49 3.2 OMEGA Result Analysis.................................................................................................. 52 3.3 Comparison with Other Methods..................................................................................... 55 3.4 Summary ........................................................................................................................... 58

Chapter 4............................................................................................................................59 Logistic Regression as a Classifier 59

4.1 Classification methods ...................................................................................................... 60 4.2 Global logistic regression.................................................................................................. 63 4.3 Locally Weighted Logistic Regression ............................................................................. 66 4.4 Comparison Experiment ................................................................................................... 71 4.5 Summary ........................................................................................................................... 75

Contents

10 :

Chapter 5............................................................................................................................77

Efficient Memory Information Retrieval 77

5.1 Efficient information retrieval........................................................................................... 77

5.2 Kd-tree Construction and Information Retrieval .............................................................. 79

5.3 Cached Kd-tree for Memory-based Learning ................................................................... 82

5.4 Experiments and Results ................................................................................................... 88

5.5 Summary ........................................................................................................................... 92

Chapter 6............................................................................................................................95

Using Kd-trees for Various Regressions 95

6.1 Locally Weighted Linear Regression ................................................................................ 95

6.2 Efficient locally weighted linear regression...................................................................... 97

6.3 Technical details.............................................................................................................. 101

6.4 Empirical Evaluation....................................................................................................... 102

6.5 Kd-tree for logistic regression......................................................................................... 107

6.6 Empirical evaluation ........................................................................................................111

6.7 Summary ......................................................................................................................... 114

Chapter 7..........................................................................................................................117

Feature Selection 117

7.1 Introduction ..................................................................................................................... 117

7.2 Cross Validation vs. Overfitting ...................................................................................... 119

7.3 Feature selection algorithms............................................................................................ 120

7.4 Experiments..................................................................................................................... 124

7.5 Summary ......................................................................................................................... 132

Chapter 8..........................................................................................................................133

Driving Simulation 133

8.1 Experimental data............................................................................................................ 134

8.2 Experimental results........................................................................................................ 136

8.3 Comparison with other methods ..................................................................................... 139

8.4 Summary ......................................................................................................................... 144

Chapter 9..........................................................................................................................147

Real World Driving 147

9.1 Data collection................................................................................................................. 147

9.2 OMEGA result ................................................................................................................ 150

9.3 Comparison with other methods ..................................................................................... 153

9.4 Summary ......................................................................................................................... 155

Chapter 10........................................................................................................................157 Conclusion 157

10.1 Discussion ....................................................................................................................... 157 10.2 Contributions................................................................................................................... 162 10.3 Future research................................................................................................................ 164 10.4 Applications .................................................................................................................... 164

Appendix A......................................................................................................................167 Chinese Handwriting Recognition 167

1.1 Feature selection for Chinese handwriting recognition .................................................. 167 1.2 Future work ..................................................................................................................... 171

Bibliography 173

12 :