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Analysis of Applicability of Active Noise Control (ANC) technique for Reducing
Inter-Floor Noise in Apartment Buildings

Jin-Won Nam', Ho-Jin Kim®, Jun-Hwan Kim’, Hyuk Wee', Joong-Kwan Kim®*

Abstract: In this study, numerical simulations for reducing noise between floors in an apartment building was carried out using Active Noise Control
(ANC) technology. In order to examine the feasibility of using ANC to reduce noise between floors, accelerometers and microphones for noise collection
were installed in the inter-floor noise test facility to measure noise and vibration caused by the impact ball drop test. By using the measured data, Filtered-x
Least Mean Square (Fx-LMS) algorithm-based ANC simulations were carried out. In the simulations, after deriving optimal simulation conditions
including the adaptive control convergence coefficient, the noise reduction effect was analyzed through numerical simulations using the number of
installed accelerometers and speakers as variables. Finally, it was confirmed that the noise between floors could be reduced using ANC technology under

limited conditions.
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Table 1 Components of ANC algorithm

Component Description
P(2) Primary path for noise propagation
z(n) Acceleration signal from accelerometer
d(n) Noise signal from microphone
y(n) Control signal
v (n) Control signal at microphone
e(n) Error signal
W(z) Adaptive filter for ANC
S(z) Secondary path for control signal propagation
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Fig. 2 System block diagram using Fx-LMS algorithm
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(d) noise acquisition system

(c) installation

Photo 2 Installation of noise acquisition system
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Table 2 Specification of accelerometer
Model Axis Range Resolution Data type Bandwidth Operating temp.
ADXL 317 3 +16g 14 bit 48 kHz 12S/TDM 500~4kHz -40~+125C
Table 3 Specification of microphone
Model Directivity Sensitivity Operating temp.
SPM1423HM4H-B Omnidirectional 22 dBFS(94dB SPL@1kHz) -40~+100C
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Table 5 Simulation results for optimization of convergence factor

“ 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80
Cases

Impact case
#1

Impact case
#2

Impact case
#3

8.50 8.54 8.57 8.59 8.60 8.60 8.58 8.55 8.48 8.39 8.28

8.39 8.42 8.43 8.45 8.45 8.45 8.45 8.43 8.37 8.22 8.06

9.319.359.389.40 9.42 9.43 9.43 9.41 9.35 9.26 9.17

Table 6 Simulation condition and ANC specifications

No. of No. of Speaker control
Cases .
accelerometer speaker location range
Simulation #1 1 1

Simulation #2 1 5 bottom 40~500
Simulation #3 5 1 slab Hz
5 5

Simulation #4
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Table 7 Simulation results according to microphones

Cases M#1 M#2 M#3 M#4 M#5 Overall
Impact case #1 3.18 3.35 443 549 3.57 4.12
Impact case #2 0.39 046 0.93 1.24 0.75 0.80
Impact case #3 042 0.74 1.61 1.67 093 1.13
Impact case #1 6.77 6.88 6.80 7.77 5.60 6.81
Impact case #2 2.00 2.00 2.40 2.59 2.69 2.37
Impact case #3 5.52 521 6.75 5.86 3.25 5.43
Impact case #1 3.37 4.04 6.21 6.68 4.03 5.02
Impactcase #2 1.32 2.19 5.39 594 2.70 3.48
Impact case #3 1.01 2.00 5.59 6.18 3.46 3.48
Impact case #1 9.10 8.57 9.09 9.54 7.10 8.72
Impact case #2 8.57 7.72 9.59 9.28 7.42 8.52
Impact case #3 9.95 9.19 10.20 1031 7.50 9.54
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