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Basic study on the perception of dichotic chords

Shizuo OusHiMA

(19934 10H 29H % 5)

Previous studies on the relative salience of the two pitch components of dichotic chords

demonstrated that the ear dominance is one of the fundamental abilities of the sense of hearing.

|[R.Efron and E.-W.Yund, J.Acoust. Soc. Am, Vol. 62]

We are very interested in the fact that the stimulus used here and the chirpup of insects

resemble each other fairly well.

It was said that Japanese perceive the chirpup voice mainly

in left brain, while Americans and Europeans perceive it in right brain.

In order to confirm the ear dominance of Japanese, we adopted an approximate method and

procedure proposed by Yund. and Efron.

As experimental results for five subjects with clinicaiiy

normal hearing, we reached the conclusion that two had a right-ear dominance and three had

a left-eardominance.

These results were in approximate agreement with the previous studies.

And we could confirm that the ear dominance is one of the basic charctersistics of the sense of hearing.

1. BUSIC

= kD 2B A\HOEMBEIZBNT, ELILE
—DREN % bOREBIIEL, —HPZTOREDICBV
Tl & W EEY DL LELXLND, Pz ISEE
BRErRTBICECHVYo NS TH & B, A&,
HEDRFORELRLTWVWE, SO EFHIZE-
TWAREBRETHAMAYE - BEALVIZBEVWTHE
BEoZRbAICLTOEHRLEZR, 20 BH
BEICHELTRENEZICIVATS THEH, £, £
HOHOWMBEREIZL A TR, %2 LAt —aica
ENTwWa,

BEEICBS TMEH, oMEICHL, Yund,
Efron $V~P Rt BB XOBEIIY B354k
HFEOERICEBHL, flZH (Dominant Ear) OFF
EEHRELTWE, bHETIRZOFHFOBEITV
FTbATELY, Pl ThHoF, R oER
OB BITAETEIREAL ZRE-TVS
HAEAC S FA#2ERTORNZEYPHFET S0,
FEPOBERENCEVTLIDL ) RFEHENE
HETAHDD, *7:0EHOMEEATEHE ORI WS L
ED LD W E R LTWSEOD SRR VT
(WA TWE, TCTRIOFAEEHICMT A
AWML EZ T 57012, Yund, Efron $0OF

EIZEVvy, DCH (Dichotic Chords) SZHERFOF) &
HoZB L UCZDMAZEOHIE* 5 NOBEE -
DNWTIT- 1O THET 5,

2. DCEIKLVET3HZE

B 1 ICEBRTHWADCEEZRT, DCHMER
OHRLEERL LIV DTFrICHEB»ELAL =D
DEFEOBAGDOETHRENE, ZZTHWE:
DC#Hi, P LAERMEBEI IV TEERSRE
K TH H1700[Hz|, FEEHZEAD f (E50[Hz) & L
Twhd, Xo TI650Hz] (LM% E#&E &
1750[Hz] (LABERGEHEE) OIERE L Wl s 5,
RiEmiciE, AIRIEAEE (D1%8D) KRk
~HEEORICEERRALALETRIE, KFIEH
(Nondominant Ear [¥] 1 £ ND) (I3 &EHE~&
BEDIETIRTT AL 0T, FORFEVELEOE
IZBWTHHMISEET 2 ZT0MAGbELE RS,
COLEEABAORTEO L ANHELITITE
L, FME LEERORTFE I TE %
WwekBbhTw/z, LA L Yund, Efron HiZFDMH
HEIRRIRL HMCE 2wy v — 7oz, HHIC
RSN BEBE, EBCIRShLBERRT
FOBEERETAIV—THIHFETAZ L2 ER

ok EH 6 W R AL BE AR 20




Dichotic Chords S-EEFFME D EREA MG

ICHERR L, kS N E fIlT 5 B % ik
T AFIEHEED,

252 Yund, Efron 53 Z0f| 2 HOB X+ E&E
WICEXA-DIZAl OB TRENLCEF
(Counterbalancing Energy) *®A L7z, WEF &
HrETrEBLIUA—-LAVOCEF KIS 2
et hE, 1 ELB 2% (B Chord #1£ #2)
RECHELVWAREL 2, FZHFATORERH
WrE AL 25, Lo TIRFOREROEEE
A EEfTITbIE, COLHICCEED
IRANF=LAVEMETSE LICE ) EORER
PHTAB4 %A LAMRETH Y, REFD
T ENE Wi 550 % DR CTF  Fh 6 KA E F it

WEDLLACEFOLALT, FEHOMS % ERN
KRB LA, AR TLZZTARTVWADCERE
Hwfl&HFx*HKL CEHFOLANN
(Counterbalancing Energy Level) X WFlEH o
HEDLANVERMEL TS,

3. EBRATLOBE

HxEoMS 2 ERMICAETALOICHMELR
YAFLARE2IZRYT, DCHZEET HFMIZLL
Toks>Ths,

(1) dohLdN—FF1 A7 LR LTEY
ieF—=% 774N (EFILHEk16bit - 7)) 7
JA#EI0kHz]) #RAMF A A2 ICEET %0

(2) MxEH (CZTRAFEEE) BLUKA
EHA (AULCHEBEEE) 07— %D/ A%H
L, MR 5 [kHz) D5 RDF ¥ ¥ = 7u—
AT A NYERTT a7 ESIERT 5,

(3) EFEEMODCHE, 0 FMIEEFIHE
BT 5,

(4) MEHEMzIE, DCHE, CEFLLTRA
XHEOES£212bit DF A VINT v FH2—FT
FIERBESELETE, I3 7 LHESRICE
#T 5.

Room

Sound Proof

Headphone
YAMAHA YHD-2

CHORD#1 CHORD#2
CE/ |760Hz 16650Hz
D
ND
1750Hz 1650Hz
360mS 500mS 360mS
F1 DCEHEOMRE
Computer
PC—286VF
Hard
Disk
D/A Digital

Converter 1/0 Board

IO

Low Pass Digital

Filter Attenuator

Mixing ™Audio
Amp. Amp.

¥

}

H2 =BATLE

F 62 H



XK B B X

(5) EAOESZHEEL, ~y FhryTHET S,
EBREFOEERERZ1 4 v FEHER 2> F 4=
Ad2ukxy (FTa—#HK TYPE7023) %%FL
6|t v 7T (FTa—+#H) MV, HMHENES
it (7 2—%% TYPE 6041) THro7:, BKEH®D
Lo, GE0OEBRTHVYLLARAKEETHS
90dB) & L7z, T4 20k OHIEICIZER b
vk— (7a—3 PHN 2121) Y HWTWa, v
Fi ¥ (YAMAHA YHD—2) OAEGOEHEE—RBiE
=R, dorLoRTERICHIELTED,
VAT ALEKE LTELAD L AVERERB R
BWTO.5[dB] BHICBE®TWA, M3 IL¥ AT
Atk L L CHEROWLNES % FF THH
L7AERERT,

Power Spectrum

i NEE  1,8500k)
RFam A

= a%Ln 10
te SRERR 100
ET { mes s
g PR
: G, T
S N

ol S TS

-60

o 1 2 3 4 5 L T 8 8 Lo
Frequesncy(KHz)

H3 YZXFLDFF THHER

EBRIEBRSITUELAMHBOBEE TIT-
f2o BEEEO L ANV HENICHETH 2EFHH T
35[dBe] o7z EAIZ6[ccl By TTIEAy Fk
AU AR KRR R R I Lok R e .

Coupler+Headphone DATE 1993/02/23

SPL (dBC)
2 53 8 8 2 8

Time (min.)
4 MBHFEAOREEL AN

0 10 20 30 Ll 50 60

4. EBR—-LANOD CENSHENDMANE (K1)

51 0ERE LTEEFLRA—LVODCH
RRLALEZOFEHOBEZHELL, DCH
DO FEIEOFEB 1230[dB]~90[dB] ¥ C10[dB] f & L,
CEHFRFEHIMEAGhA2DCHEEBRZLLAN
#0[dB] &L, ¥5ic#h#1, 2, 3, 4, 5, 6, 7,
9, 11, 14, 17, 20[dB] BESE L~V E ¢ T12
LRV TIfTof, ERAETOHDELEIZ20mE L
- D THEERE BT 7 X12X20=1680E] L 4 5,

FOHRFNEFE X Z 01680EIDFEATICHN L, 1088
DOFE R AN L2 OEBICHEVWKREYED -, F
LR EHICRATA2EORBEROWRMES ELBILL T
Bh, FRONBELIEEL T AHEREICH Ol
BURFF 4 120 ok e v BUERE 1 IEEEE CH 519
~0FDBFFEEL BLEZOR S A THS. &/
EBRONFIIR BELTWA,

4—1. RR 1 OBRSLUEE

H5DCHEDLALHERE L HIZ60[dB] D &
20, SAOEBREOERSERELTRT. HiCBnT
HiEidCEL~LeEL, FHADCE L~ 0(dB]
BCEHMFEHICMZohADCHEM—D LN
VCHAHZ LEBHRL, AO20dB] X, CEHD
DCHD20[dB| BEL <N THALILERLTWY
%, MWoYL, EEIFEZHFORAOWRRED
BEEICHT A EBEOEEELZRL TS, ko
TEHENLUETWZENHE TREROBER
HELTWwAZ EXEERL, 0.0I0EThITFIZE
PEAELLELTALVWIEEXFRLTVA,

KBROME, GRAEZHOEBREHNKY, JSn2
4, EFIEEo#BREASO, MS, TID3AT
Hotz, M5 EICREREHOBBREDT— ¥ %,
TizRAENEEo@EBREOT— 5 %R, LY
KY, JSHiRzREoMEFOESERL, £F
ZEn34iES0, MS, T]oETHEEOKES
ARV EHbh s,

B 6 (2 2 RAOEBREDERDIIS2EORTERT.
Eh oM iTEE7— 5 OTFoEE A 75 4 K
THM LR TH Y, HFoieFiRillEr— 50l
LOEiART, ZORL ) RD B0 5TRE
NAHMMIME OZETH LD, KY, SOLbizHh
Lozt LE1 5[dB) BIRIC 7 — 2 B & E o T A,

E 712D CHED LV %30~90[dB] ¥ T10[dB]
ICEEL, TOLEDCEEZEOLALEHELLE

KESYMRLER29T




Dichotic Chords STEEFF{% D ILBENTFZE

RERT. B THEHBRIDCEFOLRLEFEL,
HERNZC 00 (271 & B ISR L 7= W - R E o0 s
DIEEENO%IZELCEEFEDOLANERLTY
bo EMIAE, THIGREEEZRL, oD EhF|
EHERLZVIRERZRLTWS, AW R
NREPSEREF I CrR—r 7 7IcEkR"T 57
OIZ Yund A LLELGEORAMETH S,
EBHRLY, 5 A\OBBE L L {1230~90[dB]
MT, DCEDLAALEZE(LEETYH, DCHEDOE
B HET 2 EHFRIEGEO—FICBEShT

Left Ear=60{(dB) Right Ear=60{(dB)
©0—0O Subject : KY
®—® Subject : JS

©—0 Subject : SO
©—0 Subject : MS
@& Subjeot : TJ

06 08 L0

R« Relative Salience —L

0 02 04

2 4 6 8 10 12 14 16 18 20
CE Level(dB)

(=2

F5 L=R=60[dB]D&EMNDCEIREEE

0 10
i 23} {08 8
H
1 AT {06 &
) 5]
g 76 {04 &
&
; e § W\H {02 @
— —
§ o 0 §$
7] o
w QW6 102 <
< ™
“w 16} 104 o
| Z o—eo SO
= 47t 106 & ©—¢ MS
g L &—@ TK
23} 108 & o—o Js
g e—a KY
0 B

—% R
INTENSITY (dB SPL)
(R=L)

7 AEERA—LALOEEODCHEDESMN

T 642 H

WwAZ EMbhs,
5. 558RE3LALODCENDHEE (RR2)

B_OFBE LT, EAECRZAL~AVODC
HEMRRLICL EOFEHOME 2H5E L1, Ak
8212, FIZEHEMOD CHED L~V %60[dB] —iE &
L, RFIZEBEDODCED L XV £30~90[dB] ¥ T
10[dB] BIcZ{L X3¢, #FOLEZDCELALERD
AERTHL, $ocoML LT, KAEHY

Left Ear=60{(dB) Right Ear=60(dB)

Subject : SO

R« Relative Salience —'L

CE Level(dB)

6 MEEDOESOE

0
[+3]
g 0¥ 9
&
g g
o 76} i~
& &
z Susp s
zgm . B
Sm 2
o QL6 102 <
< - N
Ll 71 5 104 ©
4 zZ o—o
2 ATk 106 E ©o—o MS
g T e—e TK
23 {08 & o—o0 Js
H g—e KY
0 E

W—m % -0
INTENSITY (dB SPL)

Test Ear =Dominant Ear
Reference Bar = 60{dB) Const.

8 EARLEALALDEEDD CEDHEE



X B B X

60[dB] iEZEL, FIZHICMAADCHEDL L%
WL LEEBMT-oTwE, WThOBHESLCE
Forvid, £81 LRk, FlIEEICNbLS L
AV EFELIVE OB EED, EOLNIVED
BRESSLLAVEL, 2, 3,4,5,7, 9,11,
14, 17, 20[dB] £ L, &b¥TC12b R E LTWA,

5—1. RE2D0ERBLUER

FXEODCHELANE0ICEE L BE0ESR
8 IR T, i, MEBERT LEAKTHE. A
FIZFED ]S, KYIRES LRI 0ERIZBW
THREEOHEIAF L {BTWwD, EFl&HiZBW
TS0, MSAl-@m%/RL, TKIX50[dB] Lk
FECaMIcEE~OKEELG®HE >TWh, 725
AZBEELTWAZ L RRDCHDOLAUIEL B &
—HOF~OWEFEIFL A LT, HEDOL~V
MEL o/ BE, —HOHTHEPLTELEL L
LB EATRLTWATRELVHZ, T1EE
OF ZF L #EEmic o2 uE, TKIR]JS, KY
ki CR SRR RLTVwA L VWA S,

KFIEBE0DCEHEL L %60dB| (CBEEL:HE
DOFEREAE I TR T. ZOE»BIE, ] SOEKL~UL
DS L R & 8 L AR ML) D 2 b, T
HORBRERD LI, FMEFLEMEFODCED
FFHE A+ 30[dB] DILVIEETD CHEQOBEROR
BAHNTA2REENFEL, 205 AO#HER
FIMWLTE, TOFIZEN—HOFIRFEIIAT
WA EHbs, @7, B8, BIURIITREN
A4 OBBEOTEEERE OB ERLTY
20DTHH, HE—HOLHBEI R S2TNERL 2V,

0 10
£3]
234 -“U
¥ o I, &
t a7 o.eﬁ
[3]
g 6t 'ME
Z Gus} 12 5
[ 4
§ o 0 8|
-] U:I-
o D16 -"OJ:
<
T 76} 1™ ¢ -
= a7+ {906 F o—o Ms
§ I e—e TK
23} {08 & o—o0 Js
@ g9 KY
"WW'“'
40

INTENSITY (dB SPL)

Test Ear =Non Dominant Bar
Reference Ear = 60{(dB) Cons.

E9y EEREBLANLODCEDESE

8. ¥&»

BAEICHBITA HEHE, ofECHL, Yund,
Efron %O FE4 M, DCH (Dichotic Chords)
ZHEREOF X oL L UFOBAEDOHEL 5
AOWBHE >V THIE L.

ER1OERLY, DCHEEHVAEROMS
MY B 2R EEOFEIBIETEL, BBED
FMEHIIE, AFEEN2E, EAEZENIATH-
2o TOZELD Yund. FOEMEBY I, £F
xH (113), EFMEH (1/13) fIEF2L (/37
ELEBMICFH ZEFFOL W ERT) Kadh
TwALHETE 5,

FrEBR2LE, FAEEBLIURKAMEHEODC
HH60[dB) ICEEL, HEL2AF2HB L UKA
EHIZJEWilipl (30~90[dB) TODCHFEMARL
THFIXENFELRT A LAHBETES, Ch
LOZErh, FaEIBERBICSVWTARYNZ
BREHD—EEZTIVWERDNLS,

Yung ¥R ZOERER L VBB R EE &R
DIEBUABEREFVERBL, Z0EFLVERV
T Intensity Response Function VO # AT
Bo TOEFIEBITL, BRI ME L
7 o T Loudness Function @ fili 5 #ll5E #: O MR
*EZTWVE,

Z D7D — 5 1 1A TR B 0 P b R
IKETT-200THY, THEREVLLZVWALER
WA WMIRE SR, SRR —BhadE, ®EFK
BiFEL o icBRERICERAT 5,

sEM

1) Efron,R., Yund,E.W. and Divenyi,P.L,,

“Individual differences in the perception of dichotic
chords,"].Acoust. Soc. Am., Vol.66, p.75—~86,
1979

2) Yund,E.W. and Efron,R., “Model for the relative
salience of the pitch of pure tones presented
dichotically."].Acoust. Soc. Am., Vol.62, p.607~
617

3) Yund,E.W. and Simon,HJ., “Speech discrimina-
tion with an 8 chanel compression hearing aid and
conventional aids in background of speech band
noise,”].Rehabil. Res. Dev., Vol.24, p.161~180,
1987

BHR LR BE29S




