
Contents

1 Introduction 1
1.1 Motivation............................. 1
1.2 Contributions and Thesis Structure............... 2

2 Background 7
2.1 Wireless Applications in Aircraft ................ 7

2.1.1 Flight Test Instrumentation............... 7
2.1.2 Structural Health Monitoring .............. 8
2.1.3 Wireless switch ...................... 10
2.1.4 Ambient Light Control.................. 11
2.1.5 Application Requirements................ 12

2.2 Aircraft Radio Channel...................... 13
2.3 Duty Cycling........................... 16
2.4 Wake-up Receiver Technologies................. 18

2.4.1 Application Requirements................ 19
2.4.2 Technology ............ 24
2.4.3 Comparison........................ 26
2.4.4 Implementation Examples................ 28
2.4.5 Application Areas for Wake-up Receivers........ 32
2.4.6 Wake-up Receiver vs. duty-cycled Receiver....... 33

3 Energy-Efficient Clock Synchronization 37
3.1 Introduction............................ 37
3.2 Background............................ 37

3.2.1 Clock Oscillators..................... 37
3.2.2 Periodic Synchronization................. 40
3.2.3 Delay Sources....................... 41
3.2.4 Clock Synchronization Protocols............. 42

3.3 Bounded Clock Offset Synchronization............. 43
3.3.1 Keeping the Clock Offset Bounded........... 44
3.3.2 Jitter Analysis ...................... 45

3.4 Evaluation............................. 49
3.4.1 Using a duty-cycled Transceiver............. 49
3.4.2 Using a Wake-up Receiver................ 51

3.5 Conclusion............................. 53

vii



4 Clustering using Wake-up Receivers 55
4.1 Introduction............................ 55
4.2 Background............................ 56

4.2.1 Sensor Readings...................... 56
4.2.2 Mapping Measurements to Wake-up Messages..... 59

4.3 Protocol Design.......................... 59
4.3.1 Clustering......................... 60
4.3.2 Monitoring ........................ 63
4.3.3 Protocol Extension.................... 65

4.4 Evaluation............................. 66
4.4.1 Clustering Phase..................... 66
4.4.2 Overall Protocol Simulation............... 72
4.4.3 Verification by Hardware Implementation........ 78

4.5 Conclusions............................ 79

5 Increasing Transmission Reliability 81
5.1 Introduction............................ 81
5.2 Background............................ 81
5.3 Protocol Description....................... 82

5.3.1 Network Synchronization................. 83
5.4 Hardware Devices......................... 84
5.5 Measurement Campaigns..................... 85

5.5.1 Ariane 5.......................... 86
5.5.2 Airbus A330 ........................ 92
5.5.3 Airbus A330 Mock-up ..................101

5.6 Conclusions............................110

6 Conclusion & Outlook 111

List of Figures 116

List of Tables 117

Nomenclature and Abbreviations 119

Bibliography 136


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]


