
Table of Contents 

Glossary of Abbreviations VIII 

Abstract XII 

Chapter 1 Introduction 1 

1.1 M-Learning: Past, Present, and Future 1 

1.2 Innovation: Disrupting or Improving Existing Pedagogies? 5 

1.3 Context: SJTU School of Continuing Education 7 

1.4 Technical Prerequisites 9 

1.5 User Experience and Design 11 

1.6 Contribution 13 

1.7 Structure 18 

Chapter 2: Enhancing User Experience by Improving the Perceived Visual Quality of Online 

Lectures on Mobile Devices 19 

2.1 Requirements of Video Codecs for Live Screencast 20 

2.2 Related Work 24 

2.3 Overview of SJSC 27 

2.3.1 Mirror Driver-Based Updated-Zone-Oniy Inter-Frame Coding 27 

2.3.2 Combination of Lossless Compression and Lossy Compression 28 

2.3.3 Hash-Based Unified Intra- and Inter-Frame Block Prediction 28 

2.3.4 Adaptive-Frame-Rate Rate Control 29 

2.4 Detail of Hash-based Unified Intra- and Inter-Frame Block Prediction 30 

2.4.1 Basic Prediction Mode of HUI2FBP 31 

2.4.2 Same-Position Prediction Mode of HUI2FBP 33 

2.5 Adaptive-Frame-Rate Rate Control (AFR-RC) 36 

2.6 SJSC Encoder Implementation 37 

2.6.1 Updated-Rectangle Consolidation Stage 38 

2.6.2 Encoding Mode Decision Stage 40 

2.6.3 Key Frame Operation 41 

2.7 Structure of the SJSC Stream 41 

V 

http://d-nb.info/1055010696

http://d-nb.info/1055010696


2.8 SJSC Decoder Implementation 43 

2.9 SJSC Performance Evaluation 44 

2.9.1 Evaluation of Compression Ratio and Visual Quality 44 

2.9.2 Student Evaluation: Rating the Visual Quality of the Lecture Video 47 

2.9.3 Rate-Control Target Conformance Evaluation 48 

2.9.4 Encoder and Decoder Resource Utilization 49 

2.10 Semi-3D and Touch-Based Lecture User Interface 51 

2.10.1 Related Work 51 

2.10.2 Semi-3D Lecture Layout Metaphor 52 

2.10.3 Touch-Based Ul Navigation 53 

2.10.4 Evaluation 54 

2.11 Conclusion 54 

Chapter 3: Smoother Live/Synchronous Learning Experiences in Mobile Contexts 56 

3.1 Problems of Legacy Desktop Live Streaming Protocols in Mobile Contexts 57 

3.1.1 The Long-lasting Network Session Assumption 57 

3.1.2 The One-Size-Fits-All Assumption 59 

3.2 Related Work 59 

3.3 Mobile Live Lecture Delivery Based on HTTP Streaming 64 

3.3.1 Novel Approaches in HTTP Streaming 64 

3.3.2 Architecture of a Live Lecture Stream Delivery System 66 

3.4 Adaptive Element-Stream Reception for Mobile Lecturing 69 

3.5 System Architecture of a Mobile Live Learning System and its Implementation 73 

3.6 Evaluation 76 

3.7 Summary and Further Research 77 

Chapter 4: Affective Factors in Learning with Mobile Devices 78 

4.1 Interaction in M-Learning: Current State of the Art 78 

4.2 The Role of Emotion in Learning 80 

4.3 Multi-Modal Emotion Detection 83 

4.3.1 Mobile Phones as a Data Sensing Platform 84 

VI 



4.3.2 Context-Aware Multi-Modal Emotion Detection 86 

4.3.3 Facial Expression Recognition 88 

4.3.4 Speech Emotion Detection 97 

4.3.5 Physiological Emotion Detection 110 

4.4 A Model to Promote Emotion-Aware Learning 121 

4.5 Summary and Future Work 126 

Chapter 5: Conclusions and Future Work 129 

5.1 Contributions to Research and Society 129 

5.2 Future Work 130 

References 131 

VII 


