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Binaural cues for sound localization in azimuth

® |nteraural time differences (ITDs) ITDs < 1.5 kHz
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Monaural cues for sound localization in the vertical plane
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Sound localization in azimuth and elevation

- Complete dark, sound-attenuated room
- Listeners seated in the centre in a chair
- 58 speakers

- Duration 150 ms

- Roving sound level (45 - 65 dB SPL)

- Noises with different bandwidths

broadband (0.5 — 20 kHz)
low-pass (0.5 — 1.5 kHz)
high-pass (3 — 20 kHz)
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Sound-localization normal hearing listeners
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Gain (g) close to 1.0 means good sound localization
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Sound-localization of SSD listener

Often SSD listeners perceive
sounds at their hearing side
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Spectral cues for sound-localization of NH listeners

Horizontal Vertical
g = 110, - 0.068 g, = 0.83¢, + 1.8
NVr———— — PO — 90
r* = 0.92 A r*=0.91 .
S 60 09’ -7 160 g
= 30 e/° :91?, 20 5
5 g w7 oG =
§ 0 /o ﬂﬁ' 0 E
® , o
2 > @
2 .30 e o 30 £
% 60 & ’ﬂ 60 §
- P2 -
14 9,6 L’ 14
gkl — — 1
90 60 -30 0 30 60 90 90 -60 30 0 30 60 90
Stimulus azimuth (deg) Stimulus elevation (deg)
g = 1.1oc.l.+ 2.7 gg = 0.028T+ 8.4
90 — — — 90
r° = 0.94 o’ r? = 0.0081
~—~ O ~—~
60} ’ 1 160 P
g o $ g
< 30} ¢ - 130 §
=] o [u] =] =
E /6 -_--E-%-%-ﬁ%'—--- g
N 0 /50 1 oo n} 10 <
6] o [}
£ -30 o 30 2
(%]
x -60 od& 1-60 8
90 l,, " " " " 1 " 1 1
90 60 -30 0 30 60 90 90 60 -30 0 30 60 90
Stimulus azimuth (deg) Stimulus elevation (deg)

Hofman and Van Opstal, 2003 Radboudumc



Azimuth Elevation

; _ i 7
60 r=098 /1 r—094 5. " ®
A IR Z
Acoustic localization cues operate 30 L .
in different frequency bands: of oL ¥ BB
[ ] .. * .
30 - o o 3908°
ITD’ s ILD’ s + HRTF’ 23 yor.
S+ S 60 —na /.
— =0.98a_-1 / e,=11g_+1
¢ > < > YR TN A S B
8 60 r=0.975 4 r=O.94f o 8 ’
... . o..:
3 30 ¥ ote **
% P LY,
() H °®
(dB) 220 44 ottt
Q ) - : Ko
Freq (kHz) @60 | &, =1.00_ -4 g, =106, +0
o ol r=09 %1 =009
P ) « ° « % °
30 Y °:°
(14 O o:. k
_ L] ] [ ]
E=-40 o R S e 1P
. _— * o . ®
. ® f. ...'...o:o.
BB 0 7 ey b R RONINE S
() : ..’
| | -60 | V:ﬁ%l;LQQT-Q, ngo.QTaT-Q
LP H P -60 -30 0 30 60 -60 -30 0 30 60

Stimulus position (deg)

Radboudumc



Effect of Mould in Good Ear

on Horizontal Sound Localization
in 2 SSD listeners

90 . . : . : .
. r=0.84 o o rr=0.39
E 60} g=0.79 ol - g=0.4
= 00 o %
§0 o || Begr BB
E DDD D’,@% © %D{}- o
H 0 i e
2 pf'@ﬂ O
x 60 &o )2
-90 x
Stimulusazimuth (deg)
Radboudumc

Surprisingly good (high gain) monaural sound localization



Elevation gain
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SSD patients use spectral-shape cues for localization in azimuth

Spectral-shape cues available
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Effect of high-frequency hearing loss on

sound localization
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BCD does not affect monaural localization of listeners with SSD (n=19)
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Conclusions

Large variation in unaided sound localization abilities of patients with SSD
Congenital/acquired
High frequency loss in hearing ear

SSD patients use spectral-shape cues for localization in azimuth

Already at the age of 6 children localize BB noises (0.5 — 20 kHz) in azimuth
and elevation as good as adults

BCD does not deteriorate or improve directional hearing in listeners with SSD
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