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" Effect of incident elevation on distance perception of sound source in the median plane - by
YAMAZAKI,Daisuke, HATAKOSHI, Yuto, IIDA, Kazuhiro(Chiba Institute of Technology).



<—> Y0.01=0.1074
<«—> Y0.05=0.0918
o°

30° 180° 60° 150° 90° 120°
/) N
-0.4 -0.2 0 0.2 0.4
«— —
Near Far
Fig. 2 Perceived distance of the stimuli in the
median plane.
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Fig. 3 Categorization of stimulus in which each
stimulus distributes within the length of yardstick of
significance level of 1%.

o e g X 7/10 4(AB,CEE.GH,I) TH -
oo BEWEME Lz /L — S % T
120° % & e B4 1% 8/10 44 (A,B,C,D,E,FH,I)
Thote. ZOFERND, 13EAEOWBRE
DRI 2L, HE%TZEICHmELTW
HESZDH. TEIEL, #BRE JITTholk
MTHOAEZITIRONLRNSTZ.

3.3 SO
ARITORIZEZ AN THEO 21T 72

(Tablel). [FzhHE) NEEKUE 1% THET
Holz. LI=N-T, BIROAFNAIZL -

THERICERNHD EE2 5. 2, TEIER
XFRIT) WHBAKE 1% T, TEF X7 2
EKHESNT, TNENAETH-T.
EHIT, WEBRE LI AEITY £
HRIT IO A IZHBEKELIN THE CThHoT-.
[ EXFAT) PEBEKE 1% THETHD
WERE T 4/10 £ (EFGH) TH 7=, AL
DENR] BDHEEKE 1% THEETHHDOIX
BB 110 £4(A) T, AREKHESN THE TH
5 DOIIHERE 1110 £ (H)TH - 7=, NEFhE
EKE 1% THE CTH D855 13 6/10 4
(ABD,GHI)T&® Y, AEKESNTHE TH
BHHERA X 110 £ (E) Th - 7. W J 134
TOERNPEFETITR)Ho Tz,

<—> 0.01=0.1532

subject: A <«—> 0.05=0.1297
0° 30°180°60° 90 120 150
LANALE
08 06 -04 02 0 02 04 06 08
subject: B <> 0.01=03125
«——> 0.05=0.2645
0° 30° 180 60"1&10 9jo° 1l20
08 06 04 02 0 02 04 06 08

subject: C «—>0.01=0.189%

<> 0.01=0.1605

D se— o
>
L&
*
C [ °
A
‘\ °

0.8 -0

<—> 0.01=0.1532
«> O 01=0.1297

subject: D

08 06 -04 -02 0 0.2 0.4 0.6 0.8

<—> 0.01=0.1518
<—0.05=0.1285

subject: E

-08 06 -04 -02 0 0.2 0.4 0.6 0.8
subject: F

<—> 0.01=0.3195
<«—> 0.05=0.2704

° 60° 180° 150° 90° 120°
L Y
VIR SEMTN SRR R SR L

08 06 -04 -02 0 0.2 04 06 08

o
°
o

3

*

) < 0.01=0.2585
subject: G <——> 0.050.2188

T WA

08 06 -04 -02 0 0.2 04 06 08

subject: H «——  0.01=0.3005
) «——>  0.05:0.2543
0 30° 0°150° 120°

T

L e

08 -06 -04 -02 0 0.2 04 06 08

<—> 0.01=0.1608
<—> 0.05=0.1361

subject: I . mo o0 1<9/5

08 06 04 02 0 04 06 08
) 0.01=0.8862

subject: J 0.05=0.7500

0° 150°30° 90° 60° 180° 120°

SNl

08 06 -04 -02 0 0.2 0.4 0.6 0.8

«—
Near Far

Fig. 4 Perceived distance of the stimuli in the
median plane for each subject.
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Fig.5 Categorization of stimulus in which each
stimulus distributes within the length of yardstick of
significance level of 1% for each subject.

Tablel Results of analysis of variance.

sumof  degrees of  unbiased

factorial . F
squares freedom variance
main effect  271.58 6.00 45.26 133.42**
main effect .51 5e 29400 0.68 2.02%*
xtrial
combinator o, 15.00 0.46 1.36
ial effect
order effect 0.43 1.00 0.43 1.28
order effect 7 45 49.00 0.55 1.63*
xtrial
error 588.62  1735.00 0.34
total sum of - 100 96 210000
squares

**: p<0.01 *: p<0.05
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Table2 Correlation coefficient and results of t-test.
correlation
coefficient ttest
-0.91 *x
-0.71
-0.74
-0.65
-0.61
-0.96 *x
0.11
-0.89 **
-0.46
-0.51

subject

wl—|T(Ommoo|m|>

**: n<0.01
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Fig.6 Measured BSPL as a function of incident
elevation (dB).

5 BhYIC

AL SR PN C oD IE TP RO B L 72 A5 PR TR
21T D EBEHIER ATV, IEFmIZ T
D NGFHNA & FERERE O BRI DUV THRRGE L 72.
ZORER, A OFWREN IS, HEZRGTO
FHZES AT LTSI ENbholz.

BE

AW D —EIISCRBFE OFR 7 v 7
@ T HEE I K DR A S I T,
N 12 TEW TIE TR RY 4 F40
REMVE, BAMZEIEHT 5.

S E XAk

[1] &EEEfh, &ism(FR), 1489-1492, 2009.

[2] AARSEEAMER, SR Bt
N7 7,7 AR R, 1973.

[3] D.W. Robinson and L. Whittle, Acoustica 10,
pp.74-80, 1960.

Perceived distance

subject : A

1.0
0.8
0.6 .
0a 10

0.2

0.0 PN
02 -

-0.4 *
0.6
0.8
-1.0

Y0.01=0.1532
Y0.05=0.1297

0.0 2.0 40 6.0 8.0 10.012.014.0

subject: C

1.0
08

06 "
0.4 ] ‘

02 :
*
00
02 ¢ ®

-0.4

0.6 - *
Y¥0.01=0.1896
Y0.05=0.1605

L

0 2 4 6 8 10 12 14

subject : E

1.0
0.8 -
06 11

0.4 ’

0.2 L 4

0.0 \
-0.2 *

-0.4
-0.6
-0.8
-1.0

Y¥0.01=0.1518
Y0.05=0.1285
L

0 2 4 6 8 10 12 14

subject : G

1.0
0.8

0.6 1
0.4 !
0.2

00 - ¢ —
0.2 o
0.4

-0.6
Y¥0.01=0.2585

Y0.05=0.2188
-1.0 -
0 2 4 6 8 10 12 14

subject : |

1.0
0.8

0.6

0.4

02 .o

0.0 2

-0.2 - "
04

0.6
08 | o os01301
-1.0 R

0 2 4 6 8 10 12 14

-1.0

subject : B

1.0
0.8

06 41 .

0.4
0.2
0.0
-0.2
-0.4

-0.6
Y¥0.01=0.3125

-0.8
Y0.05=0.2645
-1.0

0 2 4 6

subject : D

10 -
08

06 A

0.4 1

0.2

0.0

0.2

0.4

0.

Y0.01=0.1532

Y¥0.05=0.1297
-1.0 ¢

8 10 12 14

0 2 4 6

subject : F

1.0
0.8
0.6 1

0.2
0.0

-0.2
-0.4
-0.6

Y0.01=0.3195
Y0.05=0.2704

0 2 4 6

subject : H

Y0.01=0.3005
Y¥0.05=0.2543
L

0 2 4 6

subject : J

Y0.01=0.8862
o Y0.05=0.7500

0 2 4 6

BSPL (dB)

8 10 12 14

*

*

8 10 12 14

8 10 12 14

8 10 12 14

Fig.7 Relation between BSPL and perceived
distance for each subject.



