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Active Noise Control Barrier for Acoustic Hardware System Design

A 2 ogede] ERAT- 3 5 @
(Sang-Gon Cha * Andrey G. Troshin - Dong-Hwan Kim)

Abstract - Traffic noise annoyance in dwelling area like private houses and apartment is becoming very important issue
nowadays in South Korea. In this paper frequency analysis of the traffic noise was performed. Based on sound pressure
levels analyses and its frequency content specific requirements for component of active noise control systems are
formulated. Active compensational loudspeaker, microphone front end and DSP design were analysed, considered and
proposed. Components specifications and design solutions are verified using modelling and experimental technique.

Key Words : Road traffic noise, Noise barrier, Active noise control, Compensational loudspeaker
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L: propagating distance(distance between error and
reference mikes)
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Fig. 1 High way, asphalt floor, 1m elevation from the
ground (1/24th oct. spectrum for traffic noise)
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Fig. 2 High way, concrete floor, 1m elevation from the
ground (1/24th oct. spectrum for traffic noise)
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Fig. 5 Performance of designed SMD microphone
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FRF (frequency response function)oll thal <=8 ©7h9]
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FheAol W Alz®e H&wRke Jhx 7 i A&
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A 871& U 7|FE agstd A9A B9 FoRY
B WpAde ZtFof st otk 3 4V wd B
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Table 1 Speaker driver test results

l Total Harmonic Distortion

THD = 0.3% (-50 dB)
Speaker driver sensitivity
= 96 dB / Watt m at 1kHz
Driver resonance frequency
fs=33 Hz
Calculated box volume

= 46 Liter

Total Harmonic Distortion
THD = 1% (-40 dB)
Speaker driver sensitivity
= 98 dB/ Watt m at 1kHz
Driver resonance frequency
fs = 45 Hz
Calculated box volume

= 62 Liter

3% 6 Tl = T3l

Fig. 6 Schematic of power preamplifier

2371



HM7|&s =2 60 125 20114 12¥

J8 7 o= xZetsht HEIE 2tREALF CXIQl offA|
Fig. 7 Active loudspeaker design example with power
preamplifier
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Fig. 9 Speaker production facilities
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Fig. 10 Performance of designed active speaker
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