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A Study on the Compensating System for the Acoustic
Characteristics Caused by the Variation of Distance from
Sound Source to Microphone
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ABSTRACT: In this thesis, studied the method to minimize the changes in frequency response and level due to
the variation of the distance from the source to the microphone. selecting three microphones (omni directional,
cardioid, super cardioid) which are being used generally, frequency responses were measured in accordance with
the distance changes. Gotten the difference from the reference as the result of measurement, changed responses
for each frequency range were compensated in comparison of the original human vocal source. In low frequency
range, the low frequency boost caused by the proximity effect and decrease in accordance with the distance were
compensated. The variation in mid-frequency range is comparatively small, however since the mid-range is the
most important part of the human vocal signal, were compensated the mid-frequency range in comparison of the
reference. The human vocal signal variation in high frequency range is extremely small and the high frequency
is compensated close to the original source without difficulty. Understanding the microphone characteristics and
compensations, this study showed that the response can be maintain among the change of the distance from the
source to the microphone.
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Fig. 1. Proximity effect of cardioid microphone.
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Fig. 6. Frequency Response of Microphone M2 based
on distance from 1 cm to 50 cm (measured in
every 5 cm).
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Table 2. Correction of Microphone M1 measured in
every applied distance.

Lo-shelving Hi-shelving
. Level - -

Distance (dB) Gain | Frequency | Gain | Frequency

(dB) (Hz) (dB) (Hz)

1 cm -8 -9 800 -9 2500

Sem | 35 | 45 800 2 2500

10 cm 0 0 800 0 2500

15 cm 4 4 800 0 2500

20 cm 6 4 800 0 2500

25 cm 7 5.5 800 0 2500

30 cm 9 7 800 0 2500

g 7| EA 2] S o] Aol LA s}o] who] =
HEEMIO] B 7he A3t soltt.
apo] 0] 45 A ]of whef il zfo] 7} eAgst
H, &2 Ao A Fub tf ol whE ' =fo)
ZHarElE R 1AL 981 2 A 7|2 A 7] e Zfo] =
A7HS ArEslgon, HAS) 7 2. oo
A Hop ASH o)A g o] B FliAtelE B
o]7] uf<zof 800 Hz o] 5} th & it A 7 55t & 2,500
Hz t o)A gl S712go] Fasir). olejeh &}
RE PO R 7]EA P10 em@} vl ok Fubar
SHELS &7] 135 emof A S7g 3 Tk S
590 B gk A EH A oo il E AR 35
o)L, At HAF2 4.5 dB E/Js5H 10 cmo]]
Ao =5 Hlol Bl ef vt A S Pe = Qlek
T2 20 cm 7 2ol A= A e & +6 dB HAFS)
i1, A8t 92 +4 dB AL 815 H 10 cmo]| 4] 9] 422
to] e} vl gt Aabg A& 4= k. ol #eh At
2| S 73 gufo|aMIL] HA & e Al =A 11
#f Lof| A Zholsh 4 9l om, 3F 2 ufo]IMI19] A&
Aed HAAE RGO AYAI7IH Loh= 3
3 e ANS 42 4 e SR

(2) molaM2e) 1

ulo]IM2E= 2 A|3FA EAJL 717 nlo] a2 800
Hz o]t T2 3 E] A gefejo] o] Z7}5He 54
£ Ho| 11 gleh, Eah Fuk o] Waps
o] Zfoli= A7 vi, 150 Hz th | 4] 20 dB o] 42] 24

OFF I AL EATH RS Foko] & 5

=

THE JOURNAL OF THE ACOUSTICAL SOCIETY OF KOREA Vol.31, No.2 (2012)



202 Ay .

Decibel(dBv)

29129999229922999392293923332392¢%8

ooooooooooooooooooooooooooo

ooooooooooooooooooooooooo
SN RdAFECR S E RSN SR D2

= *20cm E™H

== =20cm E™EZ

T2l 8. opamiel BN 5 &3 ME
Fig. 8. Qutput signal of Microphone M1 after correction.

E 3. Ofojam2e] Mg Held ENX|
Table 3. Correction of microphone M1 in every applied

distance.
Distance Level Lo-shelving
(dB) Gain (dB) Frequency (Hz)

1 cm -7 -15 800

10 cm 0 0 800

15 cm 3 800
20 cm 5 8 800
25 cm 8 10 800
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Table 4. Correction of Microphone M3 measured in
every applied distance.

. Level Low-shelving High-shelving
Distance (@) | Gain | Frequency | Gain | Frequency
(dB)| (Hz) |(@dB)| (Hy
1 cm -7 -11 800 -6 2500
5 cm -3 -8 800 -1 2500
10 cm 0 0 800 0 2500
15 cm 2 5 800 0 2500
20 cm 4 10 800 1 2500
25 cm 6 11 800 1 2500
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