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Improvement of Cognitive Functionality by Chord Warning Sound in
Vehicle with Sound Localization
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Table 1  Evaluation sound source
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Table 2 RheSLéHS of factor analysis — Factor loadings for
chor

(-) Adjective pairs (+) Clearness

Uncomfortable - Comfortable

Harsh - Smooth

Sober - Striking
Quiet - Noisy
Heavy - Light 0.12 0.17 0.66
Cloudy - Clear 0.41 -0.19 0.62
Contribution ratio % 16.7% 16.3% 13.4%
Cumulative Contribution ratio % 16.7% 33.1% 46.4%
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Fig. 1 Evaluation results by SD method
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Fig. 2 Evaluation results by paired comparison method
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Fig. 3 Measured sound pressure each sound source



A P ARXEHIBHPEL L TWD Z LN ERTE 5. $7,
SRR L S TEmAEE L T, 2k W EEORE
BratefFITRrA b A4 XOEBICESL EHER SR
4. L, RUA B A i 150 FE~180 T 3 dB FREH
EMETFLTEY, ARFEOHAIFETA /A XX 0 g
D BREAREL DFEZENEN. U EXY, MEEHW5E
LIk, FEEEHOBMCE 2 FEEE LR T S0
WRETHDIEZEZLND.

3.2 BHEHEENICELZIEEE

AETIE, BEIHEBEENTO RT A OB EICLDTHE
JEFHEF I —~y FIZKVRE L, H—EEE L g ok
DENEHET 5.

Fig. 4 ICHIERA > A — D OB ERT. JEFRA
YV MIPI~PE D ERALFTHY, RTA 30— FERHIT
MEHIT~0.04 m TOBBSERET D, A—HDONE
X Front ®— i CTH Y, AL—DFF I —~y KOFLE
WHEOICEREBE L., WESHIX3 1HiERAETHD.

HERFILPL 2FHEL L, ¥I—~y FOELGZNTH

0.04 m
i1
P5 P4 P3 P2 P1
90000
1
el o (((h
Dummy head J/
—_J —
Fig. 4 Position of sources and driving seat
2 - 2 -

ERight ELeft ERight ELeft
%1F1L]*I'%“—ﬂr]r]r
— —

o o
n n
4 4
P2 P3 P4 PS5 P2 P3 P4 P5
(&) White noise (b) 300 Hz
25 - 25 -
ERight ELeft ERight ELeft

. _SPLdB
o
SPL dB
=)

P2 P3 P4 P5 P

2 P3 P4 PS5
(c) 1000 Hz (d) 2000 Hz
2 2
ERight ELeft ERight ELeft
m0 m0
© ©
— -
o I I I I o
n n
4 4
P2 P3 P4 P5 P2 P3_P4 P5
(e)C (f) Csus4
2 2
ERight ELeft ERight ELeft
1 Rl ol IHI R |
T T
n n
4

P2 P3 P4 P5 4 P2 P3 P4 P5
(9) CM7 (h) CM7(9)
Fig. 5 Results of multipoint measurement
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(a) Distraction rate (b) Reaction time
Fig. 7 Results of driving task evaluation by sound source
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Fig. 8 Results of driving task evaluation by mislocalization
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(a) Distraction rate
Fig. 9 Results of driving task evaluation by localization
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