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The cots of switching auditory attention Shinn-Cunningham

Auditory objects are mainly determined
by time-frequency relationships

Spectro-temporal structure determines “grouping” (object
formation) as well as meaning

(Spatlal cues only weakly mfluence “object” formatlon)
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The cots of switching auditory attention Shinn-Cunningham

Syllables / words are heard;
confusions occur between sources
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Listen to the sentence

starting with “Rachel”
Syllables are formed oy
because of spectro- 0

temporal structure
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Need some feature to
attend the correct
syllables in the
mixture
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top-down selection See Ihlefeld & S-C,
JASA (accepted-B);

Banbury Center 21 April 2008 Maddox et al., ARO



Listeners attend to a source based on

some attribute or feature

Listen for the
telephone number
from the male,

metallic voice o |
N
Because the two talkers

sound different, there is
little problem hearing out
the number...

BUT WHAT WAS THE
OTHER SIGNAL?

We naturally attend to one

—

- - See B 1., JASA
and only one object at a time (2006); Thiefeld 8 S-C,

JASA (2008)



Spatial separation hurts performance
on a divided-attention task

Overall performance Selective performance equated (left-

left right both right asymmetry favors right source
............ S|ng|e_task g y ry g )

dual-task Divided performance is worse and
decreases slightly with separation

Performance is
« good for “report first” left
« worse for right
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Separation (deg) Listeners prioritize streams

In divided attention

— (switching, not dividing?)
see also Ihlefeld & S-C,

mse (O ecCD JASA (2008)
Best et al., JARO (2006)



Listeners are less likely to confuse
messages as separation increases
Dual-task errors

Ieft right both

----- drop 1
— o veseenes drop 2
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“AB C?”
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Separation increases distinctiveness of
competing streams

Listeners are more and more likely to
miss part of one stream as they switch
attention back and forth

Listeners are more and more likely to
hear one (and only one) at a time

Best et al., JARO



In divided attention tasks,
spatial separation has two effects

Listeners
attend to one source, suppressing the other
then switch attention to what was in the background

(see also lhlefeld and Shinn-Cunningham, JASA, 2008)

With spatial separation, more complete
suppression of background => more words dropped

object formation => fewer confusions across streams
(see also Xia et al., ARO; Maddox et al, ARO)



What is the cost of switching attention?
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Examine effects of inter-digit delay,

voice continuity

Hypothesize that at longer delays, sufficient time to
- dis- and re-engage attention
- recover from cost of switching attention
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voice changing voice continuous
between digits between digits

Ozmeral et al., ARO



Advance knowledge (up to one sec!)
does not improve performance

Voice changing between digits
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Advance knowledge of where to listen
does not improve performance

Continuous voice

Inter-digit Gap Time
Oms 250 ms 500ms 1000 ms o a4
o D - I
= 70; | — - g 2| TTTT FIXED
: 1o
8 60} { 41 %+ BN S 4
; ) Q
-E . o™ S +, ’#’ + § >
) 50* I -] 9
S s T F
v + ~+ -+ 2| T SWITCH SYNCH
a 40, T 3 T
t t t t t 4
L 5 T
9 10 {
g - / 1 T
SRe) 0 S e 2| T SWITCH LEADING
"qc'; © ‘\\‘ ‘\\ N ++,+ 3 T
0L | teied * )
g 0 . 4+ 4 N > T
1234123412341 2314

Digit Position
Ozmeral et al., ARO



This spatial filter becomes more refined
from digit to digit when location is fixed

Continuous voice
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Switching attention is costly

Maintaining attention allows the listener to refine their
“attentional filter”

Disengaging and re-engaging attention requires time

Advance knowledge of where to attend does not help
much, as it does not restore refinement of attention

Features that make the stream cohere lead to refinement
(continuity in location, voice quality, timing)

Attentional refinement may

- play a key role in real-world listening
(hearing impairment: slower, bigger costs?)

- affect visual perception in complex scenes





