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Study of auditory masking affected by bandwidth of masking sound at low frequencies
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Masking of low frequency sound was reported before. The frequency characteristic of masking was very

different from that of audible frequency. The critical bandwidth is very important to consider the audible

masking. There are no papers that reported the critical bandwidth at frequencies lower than 100Hz. This paper

deals with the bandwidth of masking sound and mentioned the masking characteristic in low frequency area.

The following conclusions were obtained.
(1) The critical bandwidth was not observed at 20Hz.

(2) The masking was affected by the total sound pressure level of masking tone, not the spectrum level.
(3) Masking values versus bandwidth of masking tone are classified into four patterns. They are very different

from each other.
Key words:

1. EL&IZ

INET, 20z HIRBA—EOHBPETIZLS
ERETORE-AX VKRSV THRELE
D, 2hizEse, BRETO-RAF U 7EHIT,
AREOYAF U IHEELRR>TWT, HREOD
T AFUEEOBBICL 2 T32D I A—FIT
P, EINV—TORBIL, ~2A7ERHD LR
REORNFBERKRELSRY, v 2AF U /ERE
KRB IIN—T, =R 7FRb>THR/NATRER
EEALEDLLROINELIRY, BIZR~AF
TERARRB N, ThiZ, BEH20Hz2HE
KEDHUERELIEIN—TRRBIEREL
PiTRoM, ZOHRT, ~AF U 7TERALRDZOD
i, A7 ELBREL AT Z LN TE
T, ZOoDEREREINETLR-oTHI XA
», BREOLVRABESPTRMEUATIZR-TH,
HENLERREVHTWREISRMZI X, =27 F
RHH2LEOBREFOR/NBEN~R 7 EMNR
WEEDOR/NBEELV/NELRBEELLND,
XSk, BARTEDRF 2 /IR, BA
ERKEVIERALMIIR- T, TR, EBRAEY
DIAFUIHEIIEI LTID L) REEMN

auditory masking, bandwidth, masking tone, low frequency sound,

=ZnH0D, BURBRERDIEIATHS,
AEROAF U ITHET, BRAFRIEELRE
RTHD, AOBHEKIL, BET7 4V Z LTINS H
BAERNKERVEHIERBET AV I BES
DHEEZHF S TVE, v X 7EDARY NV BE%®
—BIRLEBOHIRBEETLLE, XX 7R
R—EIT R DR OHIKIET, T OFIKIE I ERFHFIR
EFEENA LOTHD, ZHETOFRATIZI100Hz
TOHBRREIRITOHz L ORERDH B>V, —RITIT,
I00HzLA T CHRRDBRHEEN H D L OBRETH
5%, 100HzA FTOERABEETCOBAFROBER
RORETEE 2V, KR TIZ50H2LL T 0 B EEK
HET, ~A7FOHBRL~~AXTVSBOBKRE
WS, ERARENRO—BERD LI, BAKE
BT A3RBEEHEITOVTREZT o 7,

2. TRVBEMGVESLRLGDIELIEOTRIF
Hdp %0 B/ BEMEORIE

2.1 EREELLIUERAZE
ERAETEORRBICER L-EREZ, 18915mm,
BITX%1826mm, % X1867TmmDAKE S TREAXC AR

430mn®dD A ©—H Z8EMVHFTH D, R —48



MIRIE 58524 (2011)

BONE»LMEORREL, TOMOMEIL
AT7EEH LI, =R 7 ERBHBLELRNEED
EAOTEECRAIER, BREOLVAVEERMNICE
TEHIBRETIToL, RREIMETH S,
TR ERRNE EOBR/NTIREE, B
/344 2 —7HR®S, 10, 12.5, 16, 20, 25, 31. 5,
40, 50HzDIRTHIEIT o2 £L T, 4REEOH
REN-HFRBOHFREMETZ, ~ X7 FL LAY
R ORNTTREZAE Lz, BRBRTIZ20H208F
ThHd, TRV ERHDLEOR/NTHREOHEK
BRLTIK, REOMBILRTETERZA2E%
REXEE, RRICAVWE <R 7 BOEIRIE L TR,
FROEWEHE S E TableliZFRY, v 27 Fit, &
UA M/ A4AX% LR, TROEHAREZHE>BE
®ME24dB/oct. DRV FRRT 4NV E—RBLTH
oo RAFRBOBEICIE, <X I7FDART b
LRAR—FERLT, v2AF 7 ERPRETBZHE
ERWDHE, TNETOWRT, v R I7FDIR%
VINDERBR, A EOREOTENEETS
TERTFHENREDT, RAIZEDOLN4E, 80dB
—RELLTEREITo .

HEET-HRER, BRECEEORWVISEMM
LRRETORENLTHS,

Tablel Bandwidth of masking tone used for the

measurement
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1 4.3 17.9 22.2

2 5.5 17.3 22.8

3 7.4 164 238

4 9.1 15.7 24.8

5| 10.8 15 25.8
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Fig.3 Cluster dendrogram by cluster analysis of masking data. The masking tone is band noise and the bandwidth of

the tone is changed. 1,11l and IV are the name of group.
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Fig.4 Masking values versus bandwidth of masking

tone. Each group shows the group indicated by cluster
analysis.
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sound

IN—7Bi%, 2REER T AXF L TEBATH
5, FA—T7CiE, 20HzBAETlhk=2F v 7EBR
HAPLTWS, 200232 R 7 F0PLARKTH
5, IV—7BIZIDOEIREROLIAEESYE

ERLTWVWS, ALERENASOERICEM LK
DT, EIN—TIRTIEBRELELDD L ED
BEADLILB, Table2iT 2BHEOERIZ L > THE
Ente, EIN—TOHEREELTT,
FA—FACRT H2EBRERX, /NV—T1~NVD
WERO IV —TRBBLTWER, EiLTN—TF
[ 7A—7MIZBLTHBHENEN, S —FA
DvAFy TR, FEOAX L 7ETHRED
AEZOBEMIONTAZF U 7EBHEML TY
B, IN—=F1 MO RAF 7HER, v A%
JERIIET, vRA7EOHBRELLT TP &M
10Hz £ CTIMIZIEEHTH 5,

—4—groupA ~@—groupB —d—groupC

8 -

o LA A A ]

4 A V‘Y&N ™
2,1 « \ . 1
Fo \ ‘
$ol8 | 10 l1as| 16 \_o\[ 25 | 3gsd 2 |
£ LAl LN A

- D s . ]

. ]

frequency (Hz)

Fig.7 Masking audiogram of each group by band noise.
The values are the average of masking of each group.
Making stimulus is band noise through a band pass
filter.
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Fig.6 Cluster dendrogram by cluster analysis of masking data. The masking tone is band noise whose center

frequency is 20Hz. Numerals in the bottom of the graph indicate subject numbers. A, B and C are the name of group.
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Table2 Subject numbers which belong to the group by

cluster analysis of two kinds of masking experiment.

Groups by the cluster analysis
(the masker is 20Hz band noise of 70dB and the
frequency of test tone is changed)

A B [+
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Groups by the cluster analysis
(the bandwidth of masker is changed)
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