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Abstract

Active control algorithms for structural vibration control encounter problems with secondary chan-
nels that involve the transmission of control signals through a transmission path to error sensors,
resulting in the existence of secondary channel transfer functions that affect the performance of
adaptive active control systems, causing instability and a decrease in stability. The FXLMS algo-
rithm effectively solves the problems caused by secondary channels when there is accurate error
channel transfer function involved in calculations. This paper proposes an online secondary channel
identification method based on the LMF algorithm, which abandons the traditional LMS online
identification method. Using the LabVIEW programming language, a simulation program for on-
line identification of secondary channels is designed and simulated experiments are conducted to
compare the performance of LMS and LMF algorithms in filter identification. The results show that
when the signal-to-noise ratio of the active control system is greater than zero, the LMF algorithm
has the advantages of fast convergence speed, strong result stability, and accurate identification of
the transfer function compared to the commonly used LMS algorithm, and can be used as a more
applicable algorithm for practical active control systems.
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Figure 1. Basic algorithm block diagram
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Figure 2. Schematic diagram of active control system
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Figure 3. Active control block diagram based on LMS identification filter
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Figure 4. Active control block diagram based on LMF identification filter
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Figure 5. Offline identification performance comparison of LMS and LMF algorithms (SNR = —co dB)
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Figure 6. Online identification performance comparison of LMS and LMF algorithms (SNR = 20 dB)
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Figure 7. Online identification performance comparison of LMS and LMF algorithms (SNR = 17 dB)
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Figure 8. Online identification performance comparison of LMS and LMF algorithms (SNR < 1 dB)
8. LMS HiA5 LMF BATELHHAKIR(SNR < 1 dB)

PLESSRXTEE, ik 1 fm. EASCIUR Lo 500 R, EERHOVIETIN, il L
PURET, @i LMF ST IR GOEIE 1 33 eR B9, A€ 5 1% B MSE T % J e i R B0 220K
T LMS 5%, LMS SUEHE & T AN HREAEFERIERT 0dB G T, Ml EL bRt
T LMF FETCR 2R E T it IRARREL. 45 SRR R i 75 I 18] 34 2 1% 34 o 80 MISE. 197 22 e A i o iR
72, HENT LMS 5k EIRZE(G 5 PAAE TR M A E S %, LMF SR &SI 2R T LMS 5%,
AHTHEIE AT RIS, K LMF 523308 )T 32 sl 2 o O 138 BRSO R IR, AHEE LMS 5
VR, R T BRI 2 0% ) T B T Ao A R I A R B S, R R R KR R i
TELHHR BB S
Table 1. Comparison of identification performance of LMS and LMF algorithms under four working conditions

1. MR T LMS B35 LMF AR SUR X T

LMS LMF
Bk 0.01 0.006
€ P R B A IR B 150 100
T 1 (SNR = —odB) Fa e B i i /s 0.26 0.18
FasE JF MSE 5 % 1.45x 107" 4.64x107°
e 36 B BR 22 0.01% 0.61%

DOI: 10.12677/0jav.2023.112008 72 R 5RE)


https://doi.org/10.12677/ojav.2023.112008

Continued
HK 8§ x 107 8x 1077
e P R B A IR HL 10000 6000
T4 2 (SNR =20 dB) FeaoE P d /s 26.64 16.16
FaE J5 MSE J5 % 1.96 x 1077 1.89 x 1077
A 328 R HOR 72 7.04% 6.89%
IS 8§ x107° 8 x 1077
8 P 75 AR IR EL TSt 8000
T4 3 (SNR =17 dB) FasE B e i K /s TeiE W sk 20.79
Fa€ J5 MSE 77 % FRFSIE 562122 x 107®
1 328 of HOR 72 TR Sk 7.00%
HK 0.005 0.001
e P % B A IR HL 200 200
T.% 4 (SNR < 1 dB) FaE BT W /s 0.60 0.55
FasE J§ MSE 5 % 8.57 x 107’ 7.68 x 107°
e 3 R BR 22 3.61% 0.30%
5. 4ig

1) A EC T T T IR GG IBLE L PR LMS Al LMF 59%, iR 7 LMF HZER A, LMF &
AR FEME LR (OIS L T AREE T LMS SIS SIGE B b, et o1 o HERf

2) 51N LMF %, Bl 7 FxLMS BIEMTELHHRA S, Hon T HHRIER AR H LMF SE3
R AL .

3) LA LabVIEW BAFBEA T B 928G, MK 7 ASFME e LE R DURR T4 LMS A1 LMF S99
PSR R, LMF SRS N T IR GO A4 3 ek B AE e PR, 8 LMS Bk A UNSICHE B 5
P EFEME TSR, HER G R R L.

e HE

[ 5K H AR 5L 4 5 AT H (51839005) .

SE K

re . R ] 5K ZE 9 MIE DR i P s 1 R i JRe R B D], AR 0A, 2015, 37(10): 160-164.

AT, SR, ARESE. AL S 5 R IR 5 K R MEIR[T]. MR 772, 2003, 7(4): 110-120.
EK, FRP, MR RSN ESHEHIM]. BRI WRIE TR AL, 2016.

4]  Widrow, B., et al. (1975) Adaptive Noise Cancelling: Principles and Applications. Proceedings of the IEEE, 63,
1692-1716. https://doi.org/10.1109/PROC.1975.10036

[5] Morgan, D. (1980) An Analysis of Multiple Correlation Cancellation Loops with a Filter in the Auxiliary Path. /EEE
Transactions on Acoustics Speech & Signal Processing, 28, 454-467. https://doi.org/10.1109/TASSP.1980.1163430

[6] . T EhEIUT) AR A Bk R ) A AL D] [ A2 A0R 30]. MR RRIE TR, 2015,
[71 758N, A8, ARiGAR. BT M R 40 FXLMS MARZE M 3= 5 FEE[T]. 3 Tolk4k, 2018, 8(3): 40-46.

]
2]
]

DOI: 10.12677/0jav.2023.112008 73 R 5RE)


https://doi.org/10.12677/ojav.2023.112008
https://doi.org/10.1109/PROC.1975.10036
https://doi.org/10.1109/TASSP.1980.1163430

[10]

(1]

[12]

[13]

[14]

[15]

https://doi.org/10.19335/j.cnki.2095-6649.2018.3.007
Ve, I T U8 AR A S5 R 4 P S S B R RE R AU D] [ 250 ). K FAROREE, 2022
https://doi.org/10.27162/d.cnki.gjlin.2022.004210

Eriksson, L.J. and Allie, M.A. (1989) Use of Random Noise for Online Transducer Estimate in an Adaptive Attenua-
tion System. Journal of the Acoustical Society of America, 85, 797-802. https://doi.org/10.1121/1.397552

PR, HRUR, R, & RPUEEELIHREKZREIR R SRS EHEHI[T]. MAERRAHOR, 2016, 38(1):
49-52+56.

MRS, K7, BN, 7%, Bl BT IRGURE AL FE IR E 3R R[], IR30. W52, 2016,
36(1): 28-35+195-196. https://doi.org/10.16450/j.cnki.issn.1004-6801.2016.01.005

RE, BFE, XNERM, & ETRIGEEELPHRNEEZXER ANC RE4[1]. Bk 510G%, 2019, 3403):
58-65. https://doi.org/10.19557/j.cnki.1001-9944.2019.03.014

EfE. EREE ANC 2AMP A5 SCID]: (M08 3] EKR: HRIEH K, 2020.
https://doi.org/10.27675/d.cnki.gcydx.2020.001070

Walach, E. and Widrow, B. (1984) The Least Mean Fourth (LMF) Adaptive Algorithm and Its Family. /[EEE Transac-
tions on Information Theory, 30, 275-283. https://doi.org/10.1109/TIT.1984.1056886

PaRAR. 2T DGR FXLMS S50 R8T 2 3 e A 42 1) U5 VA [D]: [t 22718 5C). Pa 2 U B TR, 2021.
https://doi.org/10.27398/d.cnki.gxalu.2021.000440

DOI: 10.12677/0jav.2023.112008 74 R 5RE)


https://doi.org/10.12677/ojav.2023.112008
https://doi.org/10.19335/j.cnki.2095-6649.2018.3.007
https://doi.org/10.27162/d.cnki.gjlin.2022.004210
https://doi.org/10.1121/1.397552
https://doi.org/10.16450/j.cnki.issn.1004-6801.2016.01.005
https://doi.org/10.19557/j.cnki.1001-9944.2019.03.014
https://doi.org/10.27675/d.cnki.gcydx.2020.001070
https://doi.org/10.1109/TIT.1984.1056886
https://doi.org/10.27398/d.cnki.gxalu.2021.000440

	基于LMF算法的主动控制次级通道传递函数辨识方法研究
	摘  要
	关键词
	Research on Identification Method of Secondary Channel Transfer Function in Active Control Based on LMF Algorithm
	Abstract
	Keywords
	1. 引言
	2. LMS及LMF算法原理
	3. 误差通道传递函数的LMF在线辨识
	4. 基于LabVIEW软件仿真分析
	5. 结论
	基金项目
	参考文献

