Jobodobboobouobobooouobobooood
goougou,bgd

E-mail: 9419902@mail.dyu.edu.tw

g o
gbooobgoobooboboobooboobooooboobooboobobboboobooboobobo
gbooobgoobooboobobooboobooboooobooboobooboboboboobooboobobo
gooooooowmSoooooooooobooo,oboobo0bo0obobboOobOvsSAPADODOODOODO
000000000000 0DOCO0O00DOCOO0O0DOOOAdaptive LineEnhancementD OO0 O0O0O0O0O0O0O0OOO
goooboobooobobooboobooboobooboobooboobobboboobooboobooboo
o000bO0obO0o0ooOobOooooDooboOnoise 00000 obOoOO0O0ODO0ObOOOOODbDObOODODODOOOO
gooobooboboobobooboobooboobooboobooboobobobooboobwMSsOoDooOoO
gooobooboobobobooboooboobooboboobooboobobobobooboobooboboboo
O0O00D00O0OOO0ODOTwo-Stage Adaptive FilteringSystemd O 00000000 ODOOO0OOODOODOOOOODOOO
gooobooboboboboobooobooboobobooob0ooboobobobobooboobooboboo
goooboobooboboboobooobooboobobooob0oobooboboboboooboobooboboo
gooobooboobobobooboobooboboobooboobobbobooboobobDb0D vOo oo o
0000000000 0b0o000bO00b0DO0boO00O0b0 00O 0D0DbOoOUOOODOOOODOAPALDD
googooooooogoovssLMSyooOoooOooOOooOoOooOobOoOooOOobO0obOoOooOO0boboOooDOobooo
gooobooobooboboooboooboobooboobDoobooboobobobobooobooboobooboo
gooobooobooboboooboooboobooboobDoobooboobobobobooobooboobooboo
gbooboobooboboboobooboooboooobooboobooboboboboobooboobobobo
gooobooooboobgooo

gboo:gbgobgoobooboobooboobooboboobooboobon
go

TABLE OF CONTENTS COVER CREDENTIAL AUTHORIZATION LETTERS iii ABSTRACT (CHINESE) v ABSTRACT
(ENGLISH) vii ACKNOWLEDGMENT ix TABLE OF CONTENTS .x LIST OF FIGURES xii ABBREVIATIONS &
SYMBOLS xiv CHAPTER 1 INTRODUCTION 1.1 Introduction of this Study 1 1.2 Literature Review 5 1.3 Overview of this
Thesis 8 CHAPTER 2 THE STRUCTUR OF ADAPTIVE FILTERING 2.1 Adaptive Filter 9 2.2 Adaptive Acoustic Feedback
Cancellation 12 2.3 Adaptive Line Enhancement 14 2.4 The Structure of Two-Stage Adaptive Filtering System 17 CHAPTER 3
PRINCIPLES OF ADAPTIVE FILTERING ALGORITHMS 3.1 Least Mean Squares Algorithm 20 3.2 Normalized Least Mean
Squares Algorithm 22 3.3 Recursive Least Squares Algorithm 24 3.4 Variable Step Size Least Squares Algorithm 26 3.5 Variable
Step Size Affine Projection Algorithm 28 CHAPTER 4 EXPERIMENTAL RESULTS AND DISCUSSION 4.1 Results of
Acoustic Feedback Cancellation 32 4.2 Results of Adaptive Line Enhancement 38 4.2.1 Application 1: Improvement of Wheel
Speed Sensor Response 38 4.2.2 Application 2: Rotating Machinery Fault Diagnosis 42 4.3 Results of Two-Stage Adaptive Filtering
System 47 CHAPTER 5 CONCLUSIONS 52 REFERENCES 55 LIST OF FIGURES Figure 1.1 Sketch of acoustic feedback
cancellation system 4 Figure 1.2 Block diagram of two-stage adaptive filtering system 4 Figure 2.1 Block diagram of adaptive noise
canceller 11 Figure 2.2 Basic structure of adaptive echo cancellation 13 Figure 2.3 Basic structure of an adaptive line enhancement
system 16 Figure 2.4 lllustration of two-stage adaptive filtering system 19 Figure 4.1 Acoustic feedback path. (a) Frequency response
function. Solid line: measurement; dashed line; identification; (b) Impulse response function 33 Figure 4.2 Comparison of
convergence speed in proposed filter and various adaptive filters 34 Figure 4.3 Performances of acoustic feedback cancellation in
proposed filter and various adaptive filters. Solid line: acoustic feedback; dashed line; after acoustic feedback cancellation. (a) LMS;
(b) NLMS; (c) RLS; (d)VSS LMS; (e) APA,; (f)VSS APA filte 35 Figure 4.4 Comparison of ERLE in various adaptive filters 37 Figure
4.5 Signal-flow graph representation of ALE system in wheel speed sensor 40 Figure 4.6 Comparison of ALE in wheel speed sensor
using various adaptive filters 41 Figure 4.7 Experimental setup of ALE system for fault diagnosis in gear-set shaft 43 Figure 4.8
Signal- flow graph representation of ALE system for the gear-set platform 44 Figure 4.9 Comparison of ALE in various adaptive
filters for gear fault in different speed. (a) 60 Hz; (b) 40 Hz; (c) 20 Hz 45 Figure 4.10 Comparison of ALE in various adaptive filters



for bearing set fault in different speed. (a) 60 Hz; (b) 40 Hz; (c) 20 Hz 46 Figure 4.11 Schematic of the two-stage adaptive filters in
cooling fan fault detection 49 Figure 4.12 Comparison of performance using various ALE filters for cooling fan with different engine
speeds. (a) 1000rpm; (b) 2000rpm; (c)3000rpm 50 Figure 4.13 Comparison of performance using various ALE filters for cooling fan
blades damage with different engine speed. (a)1000rpm; (b)2000rpm:; (c)3000rpm 51. (a)1000rpm; (b)2000rpm; (c)3000rpm...0]
0..51

gogno

[1] S. K. Lee and P. R. White, “ The enhancement of impulsive noise and vibration signals for fault detection in rotating and reciprocating
machinery,” Journal of Sound Vibration, Vol. 271, pp. 485-505, May, 1998.00

[2] B. Widrow and J. M. McCool, “ Stationary and nonstationary learning characteristics of the LMS filter,” Proc. IEEE, Vol. 64, pp.
1151-1162, 1976.00

[3] B. Widrow and M. E. Hoff, “ Adaptive switching circuits,” IRE Western Electric Show and Convention Record, pp. 96-104, 1960.0

[4] B. Widrow and S. D. Stearns, “ Adaptive signal Processing,” Englewood Cliffs, New Jersey, Prentice-Hall, 1985.00

[5] S. Haykin, ” Adaptive Filter Theory,” 3rd ed. Englewood Cliffs, New Jersey, Prentice-Hall, 1996.0

[6] G. Roulier and C. Galand, “ An echo cancellation algorithm for operation with a digital speech coder in a single signals processor,” Proc.
IEEE ICASSP 88, pp. 1628-1631, 1988.01

[7] R. W. Harris and D. Chabries, F. Bishop, “ A variable step (VS) adaptive filter algorithm,” IEEE Trans. Acoustics, Speech, and Signal
Processing , Vol. 34, pp. 309-316, 1986.00

[8] R. H. Kwong and E. W. Johnston, “ A variable step size LMS algorithm,” IEEE Trans. Signal Processing ,Vol. 40, pp. 1633-1641, 1992.(1
[9] T. Aboulnasr and K. Mayyas, “ A robust step-size LMS-type algorithm: analysis simulations,” 1EEE Trans. Signal Processing, Vol. 45, pp.
631-639, 1997.00

[10] P. Sristi, W. S. Lu and A. Antoniou, “ A new variable-step-size LMS algorithm and its application in subband adaptive filtering for echo
cancellation,” Proc. IEEE ISCAS 01, Vol. 2, pp. 721-724, 2001.0

[11] J. T. Rickard and J. R. Zeidler, “ Second-order output statistics of the adaptive line enhancer,” 1EEE Trans. Acoustics, Speech and signal
processing, Vol. ASSP-27, pp. 31-39, No. 1, Jan. 1991.00

[12] B. Widrow, J. R. Glover, J. M. McCool, J. Kaunitz, C. S. Williams, R. H. Hear, J. R. Zeidler, J. E. Dong and R. C. Goodlin, “ Adaptive noise
cancelling: Principles and applications,” Proc. IEEE, Vol. 63, pp. 1692-1716, 1975.0

[13] J. R. Zeidler, “ Performance analysis of LMS adaptive prediction filters,” Proc. IEEE, Vol. 78, pp. 1781 — 1806, Dec. 1990.00

[14] H. Ding, J. Lu, X. Qiu and B. Xu, “ An adaptive speech enhancement method for siren noise cancellation,” Applied Acoustics Proc., Vol.
65, pp. 385-399, 2004.00

[15] M. Ghogho, M. Ibnkahla and N. J. Bershad, ” Analytic behavior of the LMS adaptive line enhancer for sinusoid corrupted by multiplicative
and additive noise,” IEEE Trans. Signal Processing, VVol. 46, pp. 2386-2393, 1998.0J

[16] R. L. Campbell Jr., N. H. Younan and J. Gu, “ Performance analysis of the adaptive line enhancer with multiple sinusoid in noisy
environment,” Signal Processing, Vol. 82, pp. 93-101, Jan. 2002.00

[17] Y. Guo, J. Zhao and H. Chen, “ A novel algorithm for underwater moving-target dynamic line enhancement,” Applied Acoustics, VVol. 64,
pp. 1159-1169, 2003.00

[18] W. Hernandez, “ Improving the response of a wheel speed sensor using an adaptive line enhancer,” Measurement, \Vol. 33, pp. 229-240,
2003.00

[19] W. Hernandez, “ Improving the response of an accelerometer by using optimal filtering,” Sensors and Actuators, VVol. A88, pp. 198-208,
Oct. 2000.00

[20] R. N. Brady, " Automotive electric and computer system,” Englewood Cliffs, New Jersey, Prentice-Hall, 2000.00

[21] J. Shiroishi, Y. Li, S. Liang, T. Kurfess and S. Danyluk, “ Bearing condition diagnosis tic via vibration and acoustic emission measurements,
" Mechanical System Signal Proc., Vol. 11, pp. 693-705, 1997.00

[22] K. Shibata, A. Takahashi and T. Shirai, “ Fault diagnosis of rotating machinery through visualization of sound signal,” Mechanical System
Signal Proc, Vol. 14, pp. 229-241, 2000.00

[23] C. F. N. Cowan and P. M. Grant, “ Adaptive filter,” Englewood Cliffs, New Jersey, Prentice-Hall, 1985.0

[24] C. M. Anderson , E. H. Satorius and J. R. Zeidler, “ Adaptive enhancement of bandwidth signals in white Gaussian noise,” |EEE Trans.
Acoustics, Speech, Signal processing, Vol. ASSP-31, pp.17-28, 1983.01

[25] Y. Yoganandam, V. U. Reddy and T. Kailath, “ Performance analysis of the adaptive line enhancer for sinusoidal signals in broad-band
noise,” IEEE Trans. Acoustics, Speech and Signal Processing, Vol. 36, No. 11, pp.1749-1757, 1988.0

[26] J. R. Treichler, “ Transient and convergent behavior of adaptive line enhancer,” 1EEE Trans. Acoustics, Speech and Signal processing, Vol.
ASSP-26, No. 1, pp.53-62, 1979.00



[27] C. E. Davila, A. Abaye and A. Khotanzad, “ Estimation of single sweep steady-state visual,” 1EEE Trans. Biomedical engineering. VVol. 41,
No. 2, pp.197-200, 1994.00

[28] S. K. Lee and P. R. White, “ Fault diagnosis of rotating machinery using a two-stage adaptive enhancer,” 1EE Colloquium on Modelling
and signal processing for fault diagnosis, No. 260, pp. 1/6-6/6, 1996.0

[29]1 D. T. M. Slock and T. Kailath, “ Numerically stable fast transversal filters for recursive last squares adaptive filter,” 1EEE Trans. Signal
Processing, Vol. 39, pp. 92-114, 1991.0

[30] I. Nakanishi and Y. Fukui, “ A new adaptive convergence factor algorithm with the constant damping parameter,” IEICE Trans.
Fundamentals, VVol. E78-A, pp. 649-655, 1995.00

[31] F. Casco, H. Perez, M. Nakano and M. Lopez, “ A variable step size (VSS-CC) NLMS algorithm,” IEICE Trans. Fundamentals, Vol.
E78-A, pp. 1004-1009, 1995.00

[32] V. J. Mathews and Z. Z. Xie, “ A stochastic gradient adaptive filter with gradient adaptive step size,” IEEE Trans. Signal Processing, VVol.41
pp. 2075-2087, 1992.00

[33] J. Okello, Y. Itoh, Y. Fukui, I. Nakanishi and M. Kobayashi, “ A new modified variable step size for the LMS algorithm,” Proc. IEEE
ISCAS 98, Vol. 5, pp. 170-173, 1998.00

[34] L. Youhong and J. M. Morris, “ Gabor expansion for adaptive echo cancellation,” |EEE Signal Processing Magazine, Vol. 16 pp. 68-80,
1999.0

[35] A. N. Birkett and R. A. Goubran, “ Acoustic echo cancellation for hands-free telephony using neural networks,” Proc. IEEE ICNNSP 94,
pp. 249-258, 1994.0

[36] C. O. Nwaghoso, ” Automotive sensory system,” London: Chapman and Hall, 1993.00

[37] J. Erjavec and R. Scharff, “ Automotive technology,” New York: Delmar Publishers, 1996.00

[38] J. D. Halderman, “ Automotive chassis systems: brakes, steering, suspension and alignment,” Englewood Cliffs, New Jersey, Prentice-Hall,
1996.0

[39] J. D. Halderman and H. E. Ellinger, “ Automotive engines: theory and servicing,” 3rd ed. New Jersey: Prentice-Hall, 1997.01

[40] M. J. Nunney, “ Light and Heavy vehicle technology,” 2nd ed. Oxford: Butterworth-Heinemann Ltd, 1992.00

[41] J. F. Dagel, “ Diesel engine and fuel system repair,” 3rd ed. Englewood Cliffs, New Jersey, Prentice-Hall, 1994.



