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An Inter-floor Noise Prevention System using an Open-source Controller
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ABSTRACT

This paper proposes an inter-floor noise prevention system using an open-source controller. In the proposed system, Arduino which is a widely used
open source controller analyzes sound signals and vibration signals with fast fourier transform. When the magnitude of the band-passed signal excesses the
noise reference considering transmission loss of a panel or a wall, the system displays warning messages on an LCD module and a mobile device for users
to be aware of the noise condition. In the experiment, the system has succeeded extracting and processing the band-passed signals between 130 Hz ~ 1040
Hz. When the magnitude of the extracted signal that is subtracted from the transmission loss exceeds 45 dB, the system has displayed the warning message
on an LCD module and a mobile devicefor noise reduction.
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Fig. 2 (a) High frequency attenuation of a noise signal
by transmission media and (b) the transmission loss
graph of a panel
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Fig. 3 Flow chart of the noise prevention system
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int lossArray = {13, 14, 16, 18, 19, 21, 21, 23}
|| transmission loss values of 100Hz ~ 1kHz (aB)
float cal_in = 0.0; // calibrated noise input
float Avg_in = 0.0
intj=0;
void loop()
{
int ain = analogRead(AUDIO_IN);
if@in > 100)
{
for (inti =01 < (FFT_N<2) ; i +=2)
{
int k = analogRead(AUDIO_IN);
fit_inputlil = k;
fft_inputli+1] = 0;
}
fft_window();
fit_reorder();
fit_run();
fit_mag_log();
while(j<11)
{
for (oyte i = 0; i <9; i++)
{
if(fft_log_outi] — lossArraylil > cal_in)
{
cal_in = fft_log_outli] - lossArray[il;
if(cal_in<Q)
{
cal_in=0;
}
}
}
Avg in = Avg_in + cal_in;
s
calin = 0;
delay(100);
}
}
}
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Fig. 4 Code example for input data processing
including FFT

A = AAsto] ARGl o] A e Ho] A
w4 Fo5 e 130 HILM0 Kz o ®h
Fig AR HE AeE 5 dlo]EE lossArrayol
T4 d v AR AE &4 s wA A5
ok Fag AR ol
A g Z2AG A2 AeE i Axy

F7F oA HEd o= A

o rpy



oxas PESUS ST 27 AF A A2
dzow AEA oo oWtk waly Aike]  EA HE £3E 4 93 19 6@} 2ol w44
Al 0BT 2 490 28 BHS 98 AFHTY. 02w F3o] ALk £H o] F e N5 &
ole} o] QAdtw 7 Fo4w YolHE BE dajd  deks Eotl wAGE wolz= e haAt A
AFE L o] e ALEATE AF J1EA} wasle] o] X & glrks BAZF Yok whepd, B A
olg z3e 49 LCDol A1 WAXE FASE Q) AEAE A4 ZWelAN B9 P°ﬂ He ol
Hugd A4 NS Fd w7712 BAuA Pke Aaste] deA dold TZzAde 9%
A2 A%aA k. 4?ﬂkﬂ%§4%%‘%HMH<%Q%11¥4TN
Belet Wa A} FsetEs A 1

Damqa 4 9ol Wk F AEZY AHg

I, A|AEIO] 75 S olFolnrl g0 MAFSS Asdo] e

A W UARTES %3] nz 7AE=d od3ts =

obFolwg orgt ﬂi%IBWﬂ%ﬂ:QH%E%ié

Display Unit 3l UART 949& w2 B dEZHE 4 £

== wg LCD "AAE A3 "AZ "AsT Wi-Fi

shieldE £8) 9% AWz 4% dolgs A5

o AHE Bz AEE2HE 0e folHEZ 9l

~ Agle] w AAE AN Zed 772 A4e
e A Aok ofw] gHok A8 AlxElo] 1o] o] A

7 wE: HE 49 Axee] Bx AESYA B

Sound Wi Azl Tieel A HolHE AWz AEdonA
S — Sftenme AW ) BN kAo Behe

@ Data Processing A7} wAE & ool o2 wAes] fHA Ame

a7 5 FEE

@ Internet communication

g GA AAH

Fig. 5 Implementation of the noise prevention system
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Fig. 6 Program sequences of (a) the conventional system with a single controller and (b) the proposed system
with dual controllers
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Fig. 7 Experimental result under noisy conditions
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