Contents

Acronyms . . . ... e 11
Introduction m
Fundamentals
2.1 Basics in signal processing . . . . . .. ... Lo
2.2 Impulse response of acoustic systems . . . . . .. .. ... L.
2.3 Impulse response measurement with various excitation signals . . @O
2.4 Multi-sensors based signal processing . . . . . ... ... ... .. a1
2.4.1 Spatial filtering . . . . .. ... Lo
2.4.2 Statistics-based methods . . . . . . .. ... ... ... ..
2.4.3 Comparison with averaging . . . .. ... ... .. .... 30
Separation of direct sound and reflected sound: Reflection coefficient in
situ measurement 33
3.1 General solution to separate direct sound and reflected sound . . [3
3.2 Practical array optimization . . . . . . . ... L L0000 [39]
3.3 Application:reflection coefficient in situ measurements . . . . . . A
3.3.1 Measurement results . . . .. .. ..o R
3.4 Discussion . . . .. .. Lo &7
Applicability of source separation method on impulse response measure-
ment
4.1 Separate two waves in a free field . . . . . ... ... 522
4.2 Separating direct and reflected waves and noise . . . . . .. . ..
4.3 Each source has a few reflections . . . . . ... ... ... 6ol
4.4 Separation of noise in reverberant fields . . . .. ... ... ... 61
4.5 Conclusion . .. . ... .. Lo o 2
Time-variant system: wind variance 78]
5.1 Phase shift in uniform flow . . . .. ... ... 0L [75]
5.2 Phase compensation for reflection coefficient . . . . ... . ... B3l
5.3 Conclusion . . .. ... ... o B4
Time-variant system: temperature variance [
6.1 Time-stretching model . . . . . . ... ... ... ... ...... B7
6.1.1  Simple reflection . . . . . ... ... ... ... L. [Ba



Contents

6.1.2 3-dimensional scenario . . . . . . ... ..o
6.2 Intra-period time variance . . . . . . . . . ... ... ...
6.3 Estimation of the time-stretching factor . . . . . . ... ... ..
6.4 Measurement practice . . . . . .. ... Lo L
6.5 Measurement results for inter-period time variance . . . . . . ..
6.6 Simulation results for intra-period time variance . . . . ... ..

7 Summary and Conclusion

A Solution for point source in uniform flow
Bibliography

Acknowledgments

Ccv

II

HHEHBE B8BEee



